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Elevating Supply Chain Digital Consciousness

2019 MHI Annual Industry Report Key Survey Findings
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4 ELEVATING SUPPLY CHAIN DIGITAL CONSCIOUSNESS

“The pace of supply chain innovation over the six years of
our survey is truly astounding, creating real and measurable
competitive advantage for early adopters. With supply chain
complexity showing no signs of slowing, the risk of inaction

is only growing. Leading manufacturing and supply chain
executives agree that technology is the key to future success.”

In the six years we have been conducting this survey
on ground-breaking supply chain innovations, one
thing has become abundantly clear — the age of
the digital supply chain is here. Digital technologies
and innovations continue to fuel escalating custom-
er expectations for service that is better and faster,
creating relentless pressure for supply chains to per-
form flawlessly, efficiently and transparently. Only a
digital supply chain that is agile, fully automated and
self-learning will likely be able to meet these demands
and compete/thrive in the future.

One common issue over the years has been the supply
chain workforce shortage and rising need for digital
skill sets. Companies continue to be severely ham-
pered in their ability to implement digital technologies
due to the shortage of workers with the necessary
skills to run them.

By focusing on talent development and leveraging
tools such as automation, robotics, cloud computing,
Internet of Things (IoT), analytics, machine learning
and augmented reality, an end-to-end supply chain
solution can be created that is adaptable, transparent
and more intelligent than ever before. Leading com-
panies are not only recognizing and accepting this
new digital reality, they are elevating their mindset

- George Prest, CEO of MHI

from a state of simple “awareness” to a state of keen
“consciousness” — a mindset that helps them identify
and implement the fundamental changes necessary
to harness digital-driven opportunities for reducing
costs, anticipating and managing risk, and creating a
more customer-focused experience.

Embracing a digital supply chain mindset can open the
door to greater performance and success by helping
an organization leverage the latest digital technolo-
gies to inspire and drive experimentation, ingenuity
and innovation.

Fresh insights from the latest survey and roadmap

In this year’s survey report, MHI and Deloitte Consult-
ing are once again collaborating to generate clarity
and insight about supply chain innovations — and
how to adopt them. The findings in this report fo-
cus on themes that are top of mind for the 1,000+
industry leaders surveyed. Survey respondents hail
from a wide range of manufacturing and supply chain
industries, with half holding executive-level positions
such as CEO, Vice President, General Manager or De-
partment Head. Participating companies range in size
from small to large, with 47% indicating annual sales
in excess of $100 million, and 10% indicating annual
sales of $10 billion or more.



The upcoming third edition of the U.S. Roadmap on
Material Handling & Logistics, which is targeted for
release in Spring 2020, will take a futuristic view of the
economic and technological trends that are expected
to impact supply chain over the next 15 years. This re-
port focuses on the 3-5 year outlook for the following
key technologies from the current Roadmap — tech-
nologies that are driving next-generation (NextGen)
supply chains:

+ Inventory and network optimization tools

« Sensors and automatic identification

+ Cloud computing and storage

+ Robotics and automation

+ Predictive analytics

«  Wearable and mobile technology

« 3D printing

« Driverless vehicles and drones

 Internet of Things (added in 2017)

+ Blockchain (added in 2018)

« Artificial Intelligence (added in 2018)

The rise of supply chain digital consciousness

This year we are introducing the concept of “Supply
Chain Digital Consciousness” to describe the escalat-
ing levels of digital awareness and maturity in supply
chain operations (Figure 1). Our goal is to help com-
panies identify where they are on the digital supply
chain journey and then chart a clearer path to where
they need to go.

The Supply Chain Digital Consciousness framework
enables companies to assess themselves across five

DIGITAL CATEGORIES

Leadership - focused alignment
Talent - attracting, retaining, and growing
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digital categories and four levels of awareness that
will be covered in this report.

According to this year’s survey findings, progress
and interest in NextGen supply chain innovations has
never been higher, nor more promising. In particular,
artificial intelligence, which depends on many of the
survey technologies as a foundation, saw a huge leap
in potential impact.

Adopting these important innovations and elevating
supply chain digital consciousness is essential for com-
peting effectively in an increasingly digital economy.
However, the challenge is highly complex and may
require significant organizational change, along with
increased investment.

Today, even the most successful companies are still
struggling to understand how and when to adopt dig-
ital supply chain innovations. Falling behind on digital
innovation in supply chain can have disastrous conse-
quences in this increasingly digital world, so it's im-
portant to start small, act quickly, learn from setbacks
and rapidly build on successes.

This report provides practical insights about how and
where to start. It also offers a framework to help
companies identify where they are on the journey to
digital adoption in supply chain and provides tips and
real-world examples to help them move forward more
effectively.

Intelligent analytics to support
decision making

Customer Engagement - connecting with HEIGHTENED In'nloval’uon to cqllect/analyze
customers digital information
Workplace Environment - cultural embrace L :

ow levels of automation
of technology DEVELOPING 02 or connections
Innovation/Technology - experimenting to drive
digital advancement and pairing innovations with DORMANT 0 1 Waiting for adoption
core business

Figure 1: Supply Chain Digital Consciousness Overview
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Impact of Supply Chain Innovation

Expectations remain high that the digital innovations
we have been tracking for the past six years will have
significant impacts on supply chain. This year’s survey
results show that the vast majority of respondents ex-
pect these technologies to have a substantial impact
on their supply chains over the next 10 years (Figure
2).

Sensors and Automatic Identification
Inventory and Network Optimization Tools
Predictive Analytics

Cloud Computing and Storage

Robotics and Automation

Industrial Internet-of-Things (loT)

Artificial intelligence technologies
Wearable and Mobile Technology
Autonomous Vehicles and Drones
Blockchain and Distributed Ledger Technologies
3D Printing (Additive Manufacturing)

0%

25%
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What's more, respondents generally believe that most
of these innovations have the potential to disrupt sup-
ply chain practices and create lasting competitive ad-
vantage for companies that embrace them (Figure 3).

Adoption Rates

Cloud computing and storage has the highest current
adoption rate, 56%, and adoption of this technology

91%
90%
90%
87%
87%
81%
81%
78%
77%

77%

64%

50% 75% 100%

Figure 2: Predicted 10-year Impact on Supply Chains

Robocs and Automton
e Aracs
Artificial intelligence technologies
Sensors and Automatic Identification 41% 13%
Inventory and Network Optimization Tools 44% 9%
Industrial Internet-of-Things (IoT)
Autonomous Vehicles and Drones
Cloud Computing and Storage
Wearable and Mobile Technology
Blockchain and Distributed Ledger Technologies
3D Printing (Additive Manufacturing)
0% 25% 50% 75%

m Potential to Create Competitive Advantage

m Potential to Disrupt the Industry

Figure 3: Competitive Advantage/Potential to Disrupt Supply Chains
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is expected to grow to 79% over the next two years,
and to 91% over the next five years. Inventory and net-
work optimization is forecast to reach a 75% adoption
rate in two years, and 90% in the next five (Figure 4).

Over the next five years, predictive analytics is expect-
ed to reach an adoption rate of 87%, followed by
Sensors at 86%, 10T at 80% and Wearables at 73%.
Blockchain and Artificial Intelligence, which are cur-
rently only at 10% and 13%, respectively, are both
expected to reach 62% in five years.

Workforce & Customer Demands Remain Key Challenges

In this year’s survey, hiring qualified workers is seen as
the single biggest challenge, with 65% of respondents
rating it as extremely or very challenging and 91% rat-
ing it as at least somewhat challenging (Figure 5). The
importance of the supply chain workforce shortage
has been a consistent result over the past five years
of the survey and has been analyzed extensively in our
previous reports. Finding, hiring, and retaining talent
will likely continue to be top of mind for supply chain
leaders.

Another continuing theme from past reports is that
the collective challenges related to customer demands
on the supply chain remain a top concern (Figure 6).

The frameworks and digital adoption approaches
highlighted throughout this report can help compa-
nies address these rising customer expectations for
service that is better, faster and more efficient.

Increasing Investment in Supply Chain Innovation

Manufacturing and supply chain operations continue
to invest heavily in innovation. 57% of respondents
are planning new technology investments totaling
more than $1 million over the next two years — that
is a 10% increase over the 2018 report. 34% plan to
spend more than $5 million and 22% plan to spend
more than $10 million. According to the survey, the
highest funding will be for Robotics and Automation,
an area where companies plan to spend an average of
$20 million over the next two years. At the other end
of the spectrum, companies only expect to invest an
average of $10 million on 3D printing over the next
two years. Planned investment levels for the other
technologies range from $10 million to $14 million
(Figure 7).

The survey results suggest that investment in supply
chain innovation is at a critical inflection point, with
a trend of declining investment from 2015 to 2018
being more than countered by a 95% increase in pro-
jected spending for 2019 (Figure 8).

Cloud Computing & Storage 56% 23% 12%
Inventory/Network Optimization Tools 43% 32% 15%
Predictive Analytics 30% 34% 23%
Sensors & Automatic Identification 16%
Industrial Internet of Things (IoT) 26% 29% 25%
Wearable/Mobile Technology 26% 24% 23%
Robotics & Automation 32% 19% 20%
Blockchain/Distributed Ledger 10% 24% 28%
Artifical Intelligence 13% 23% 26%
3D Printing (Additive Manufacturing) 19%
Autonomous Vehicles and Drones 14% 16% 20%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M n-use today M 1-2 years

3-5years M6+ years

Figure 4: Adoption Rates



Hiring qualified workers

Customer demands for lower delivered costs / pricing
Customer demands for faster response times

Forecasting

Customer demands for more customized products and services
Cyber Risks

Increasing competitive intensity, rising customer service expectations
Customer demands for smaller, more frequent shipments
Insight into customer behavior and product usage

Customer demands for more supply chain transparency
Out-of-stock situations

Synchronization of the supply chain

Omni channel fulfillment

Insight into supply and demand

Implementing sustainability programs

Product- and material-level transparency

Food safety, spoilage and contamination

Visibility of inbound and outbound shipments

B Extremely Challenging

Customer demands for lower delivered
costs / pricing

Customer demands for faster
response times

Customer demands for more customized
products and services

Customer demands for smaller, more
frequent shipments

Customer demands for more supply
chain transparency

2
2

10%  20% 30%  40%

2

60% 70%  80%

 Extremely Challenging = Very Challenging Somewhat Challenging

Figure 6 - Company Challenges Related to Customer Demands
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90%
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Figure 5 - Company Challenges
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Figure 8 - Weighted Average Investment in
Next Two Years (2015-2019)
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“As digital capability fuels customer expectations to
unprecedented heights, NextGen supply chains must be
proactive, predictive and prescriptive, with all of its links
interconnected and synchronized to the same drum beat of

consumer demand.”

- Scott Sopher, Deloitte Consulting LLP

Digitization and the “always on” supply chain

“Free” shipping

Many of today’s consumers are demanding more
from businesses in terms of shorter service cycles, low-
er costs, greater transparency and increased corporate
responsibility. Over time, consumers have come to ex-
pect unprecedented levels of service, ranging from
same-day delivery and free shipping to real-time alerts
on the status and location of items they have pur-
chased. These expectations are rippling across the en-
tire supply chain ecosystem. Consumer-facing organi-
zations themselves are increasingly demanding speed,
visibility and transparency from their own upstream
supply chain partners to meet the end-customer’s ris-
ing expectations.

In response, leading companies are adopting a more
digital approach to business. Using digital innovation
to improve supply chain efficiency, transparency and
sustainability has become a necessity for continuing to
grow the customer base and maintain a competitive
standing.

Digital technology is now an integral part of every step
in the supply chain, and it is virtually impossible to find
a company not in the midst of modifying its technical
architecture to be more digital.

The concept of free shipping is now so ubiquitous
that it has become a basic expectation for many con-
sumers. Of course, nothing is ever truly free. To make
“free” shipping economically viable companies are
constantly looking for new but effective methods and
technologies to reduce costs.

Large direct-ship providers with low overhead costs
are becoming increasingly nimble, enabling them
to fail fast and innovate until they have successful-
ly developed and fortified a niche market offering.
Implementing supply chain innovations and piloting
new technologies in a smaller scale environment can
take much longer, cost more, and may not deliver the
same level of benefits a large direct-ship provider can
achieve.

One area where direct ship providers excel is their abil-
ity to quickly adjust to modified orders and returns.
Many online customers have come to expect product
returns to be straightforward and painless. As such,
companies today must have a robust infrastructure
and demonstrated logistics both for purchasing and
returning products. This complex and demanding en-
vironment makes the promise of free shipping a heavy
burden for companies to bear.



Social & environmental awareness

Increased societal concern and awareness about
where products are sourced from — and where they
end up — is driving consumers to demand more cor-
porate responsibility. Socially and environmentally
conscious consumers are changing their purchasing
habits, steering away from companies that do not of-
fer a sustainable and transparent supply chain.

Sourcing materials that are recycled, reused, or envi-
ronmentally considerate — from locations that con-
sumers consider acceptable — has become critically
important for attracting and retaining consumers. As
the sustainability bar rises, end-to-end supply chain
visibility becomes increasingly necessary. Creating a
supply chain that can satisfy these requirements will
require significant effort.

In addition, the overall demands of corporate social
responsibility create the need for companies to ensure
that ethical sourcing decisions are not only made in-
ternally, but also communicated externally.

Skilled worker shortage

To achieve innovation and growth, supply chains need
to address the challenge of the shrinking skilled work-
force. Today, the number of people with the required
technical skills to effectively fill supply chain roles is
dwindling. As such, the ability to identify, retain and
develop superior talent has become critical to success.
The digital talent gap is particularly challenging for
supply chain organizations, many of which are still
in a relatively early stage of maturity. According to a
study by MIT Sloan and Deloitte?, organizations in the
early stages of digital maturity face a chicken-and-egg
problem where they have a tremendous need for dig-
ital talent, yet their hesitancy to embrace a digital cul-
ture makes them less attractive to such talent. (Figure
9).

Innovative technology is often viewed as a threat to
existing jobs. However, while it is true that some of

Percentage of respondents
100%

80% 1\
— \’\/ embrace of digital

Il My organization'’s
The talent attracts new talent

60%
‘gap’ is acute, o
in%pgcting both [ My organization’s needs
early and new talent to compete
in the digital economy

40% developing /

companies

o
/

/

12 34 56 78 910
I

EARLY DEVELOPING

0%

MATURING

Organization’s digital maturity level

Figure 9: Digital Talent Needs vs Ability to Attract’

the new supply chain technologies — such as automa-
tion and bots — have the potential to replace workers
for monotonous and repetitive tasks, the broader goal
is to enable increasingly scarce supply chain workers
to focus their efforts on activities and decisions that
are more valuable and complex. That said, a company
must be extra careful when communicating with its
existing workforce about technology innovations in
order to avoid sending the wrong message.

The adoption of NextGen supply chain technologies
will require a greater need for skilled workers. Wheth-
er that requires bringing in new talent or offering ad-
ditional training to the existing workforce, expanding
the company'’s skill base will remain a top priority for
the foreseeable future.

Once new knowledge and technical skills have been
acquired, companies must make a conscious effort to
retain and fully utilize their talent. Today's workers ex-
pect more options for work-life balance,



including flexible schedules and work locations. They
also expect a work environment that offers compel-
ling career trajectories and continuous learning and
development.

Encouraging employees to train cross-functionally
and connect? with other departments can help them
sharpen their critical thinking and further develop
their technical and business acumen, producing bene-
fits both for the company and its employees.

Another digital supply chain trend on the rise
is “reverse mentoring.” Some companies are
beginning to couple younger supply chain tal-
ent with more seasoned supply chain talent.
According to Randy Bradley, Assistant Profes-
sor of Supply Chain Management, Universi-
ty of Tennessee, seasoned supply chain pro-
fessionals, especially those in key leadership
roles, benefit from the younger professionals
who have grown up with using digital technologies.
Bradley notes that “regardless of whether they are
tech-savvy or merely tech-dependent, the digital na-
tives are able to help ensure the seasoned leaders are
up to speed on the latest tech developments, con-
sumer engagement expectations of digital natives and
immigrants, and the limitations of how best to apply
emerging technology.”

Deciding which technologies to adopt/implement

The dizzying pace of innovation, combined with rising
market pressures, is creating a sense of anxiety about
which technologies to pursue (and when). In trying to
determine the optimal implementation sequence and

ELEVATING SUPPLY CHAIN DIGITAL CONSCIOUSNESS 13

timeline, decision makers are equally worried about
missing the mark and missing the boat. Ultimately, ev-
ery company is unique, and its path will be strongly
influenced by a variety of factors, including budget,
customer demands, competitive insights and available
talent’.

Overcoming barriers to technology adoption is funda-
mental to success and must be effectively addressed

ITThe current generation wants the opportunity to
be creative and solve challenging problems. They are
not infatuated with the mundane. They want the
flexibility to leverage their unique understanding of
NextGen supply chains.”

Randy Bradley, Assistant Professor of Supply Chain Management,
University of Tennessee I

in order to achieve the expected benefits of digital
supply chains. These include not only workforce and
business case/ROI considerations but also cultural bar-
riers, drawn-out timelines and competing business
priorities. Additionally technical barriers such as in-
compatible systems that require new interfaces and
time-consuming data consolidation/cleansing, which
can slow the implementation to a crawl.

One key to success is establishing a technical archi-
tecture that is flexible and agile enough to proactively
adapt as the company’s supply chain needs mature
and evolve.



The Four Stages of
Digital Adoption

-
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“As the pace of supply chain innovation escalates, so does the
price of inaction. Leaders will outpace their competitors faster

than ever.”

Digital adoption is an evolutionary process of imple-
menting digital technologies and capabilities from the
ground up, building on a foundation of data that can
be analyzed and leveraged to drive business decisions.
This evolution occurs naturally as a supply chain orga-
nization adopts new digital technologies into its oper-
ations.

Artificial
Intelligence

Predictive Analytics

Inventory & Network Optimization

Robotics & Automation
Wearable & Mobile Technology
Autonomous Vehicles & Drones

3D Printing (Additive Manufacturing)

- George Prest, CEO of MHI

The pyramid of digital adoption (Figure 10) has four
technology stages, starting with the collection of data
through digital connectivity, and then moving up the
pyramid to generate increasing supply chain value and
insights from that base data through automation, ad-
vanced analytics, and ultimately artificial intelligence.

Artificial Intelligence

Advanced Analytics

Automation

Figure 10: Digital Adoption Technology Pyramid
(technologies pulled from survey)
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Stage 1: Digital Connectivity

The first stage of the digital adoption technology pyr-
amid is digital connectivity: the process of collecting,
cleansing, and organizing data from multiple points
and sources throughout the supply chain — including
supplier and other partner data that helps enable re-
al-time, end-to-end visibility. This stage can provide a
strong foundation for the digital supply chain,
priming the pump by taking the digital infor-
mation that is now so readily available and

Digital connectivity of supply chain operations involves
collecting data from the following four innovations:

+ Cloud computing and storage

« Sensors and automatic identification

« Industrial Internet of Things

« Blockchain and distributed ledger technologies

I_Before implementing Al, firms need to get their data

be successful.

\

= |n-use today m 1-2 years
3-5 years m 6+ years
= Unlikely to adopt

Figure 11: Adoption of Digital Connectivity Innovations

George Prest, CEO of MHI I

According to this year's survey, 70% of participating
organizations are already using at least one of these
four connectivity-related innovations in their opera-
tions (Figure 11).
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FUTURE OF FRESH FOOD, CONNECTED SUPPLY CHAIN

CASE STUDY

Situation

A nationwide grocery chain wanted a technology to monitor the freshness of a product as it
moves through the supply chain, from the time it is harvested, packaged in pack houses and
transported through the company’s distribution network. The company’s existing supply chain
provided limited visibility into the quality of food at each node, which led to poor product fresh-
ness and significant food waste.

Actions

The company tested a solution that used a combination of sensors, and cloud analytics to reduce
retail food waste. The sensors continuously monitored and reported the products’ location and
the elapsed time since it left the field, while also measuring the temperature and humidity that the
product was exposed to on its journey through the supply chain. Using the temperature, humidity,
and elapsed time information, a cloud-based analytics solution could apply multiple algorithms to
predict product freshness.

The powerful data provided the company opportunities to develop analytical and enterprise solu-
tions that reduces food waste either by monitoring cold chain compliance or dynamically routing
the products based on their remaining freshness or enhance the quality programs by providing
near real-time data on product quality across the supply chain.

Results

Through the use of the connectivity technologies, the company was able to increase visibility of
its cold chain and significantly improve operational performance including reduced logistics and
inventory carry costs from reduction of food waste, as well as increased service levels. The com-
pany developed a roadmap for adoption and scaling of the technology for different use cases for
perishable produce.
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Stage 2: Automation

The next stage of digital adoption is automation —
using automated systems, robotics, and augmented
technologies to perform repetitive, resource-intensive
supply chain tasks with a goal of streamlining opera-
tions and making them safer, quicker, and more reli-
able.

According to the survey results, more than 53% of re-
spondents are already using at least one of the above
automation innovations in their operations (Figure 12).
This majority adoption rate of automation-related
technologies reflects a slow but steady increase over

ITLike the rise of industrial robots in car manufacturing,

Supply chain automation involves the following
five innovations surveyed:

+ Robotics and automation

« Autonomous vehicles and drones

«  Wearable and mobile technology

3D Printing (additive manufacturing)

Automation is both a consumer and source of
digital data; as such, it expands on the first-stage con-
nectivity innovations by providing additional valuable
data about the automated supply chain activities. But
it is not just about finding ways to work faster in old
ways. It's also about inventing new ways to accom-
plish objectives.

¢

automation is helping the supply chain industry

respond to consumer pressures for faster service,
more choices, and greater customization. Businesses
that best leverage advanced automation and
technology will become new market leaders.”
Joel Reed, CEO of 1AM Robotiil

the past six years as supply chains have positioned
themselves to address constant cost pressures and the
chronic workforce shortage.

= In-use today

= 1-2 years
3-5 years

= 6+ years

= Unlikely to adopt

Figure 12: Adoption of Automation Innovations



" . -
£ < - \v-‘-‘f-s.'ﬁhh\t
-

-

PHOTO COURTESY OF OTTO MOTORS

NN

AUTOMATED INNOVATION: MOBILE AUTONOMOUS ROBOTICS

CASE STUDY

Situation

When adopting new automation technology in its facilities, an automotive supplier worked to-
= ward the goal of operating as a 24/7 fully automated (“lights-out”) manufacturing operation. The

company’s spare parts process was found to be ideal for automation, as it involved several menial,

repeatable steps that took up operators’ valuable time. Automation would improve quality control

and consistency while enabling workers to be repurposed to more value-adding tasks.

Actions

Through internal research the company determined that one of its spare parts coating processes
was among the least efficient. The process involved transferring parts between various buckets at
fixed time intervals, requiring operators to interrupt their other tasks to ensure proper timing. This
caused severe inefficiency in the interrupted processes.

Full automation of the process required mobility between work stations, so the company chose to
implement autonomous driving platforms with dual-arm robots that could move between work-
stations and handle parts the way a human operator could. These mobile robots have sensors
that allow it to navigate around humans and other equipment, eliminating interruptions to other
processes in the facility. And because they are mobile, the robot platforms function without taking
up dedicated space in the facility, helping the company to avoid the need to invest in additional
infrastructure.

@ Results

Implementing autonomous mobile robots produced immediate positive results. The robots took
over the coating process entirely within one week, allowing the previous human operators to
focus on value-adding tasks. Overall quality increased due to the robotic precision of completing
the time-sensitive tasks. The error rate dropped to near 0%. And after eliminating human error,
the process no longer required multiple iterations. After successful implementation in the North
American facility, the company’s Japanese facility set up identical mobile robots to take over similar
repeatable processes.
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Stage 3: Advanced Analytics

The third stage of digital adoption is advanced analyt-
ics. This stage is a primary consumer of digital infor-
mation, converting mountains of data into valuable
nuggets of insight.

Advanced analytics in supply chain involves the fol-
lowing three innovations from the roadmap:
+ Inventory and network optimization tools
 Predictive Analytics
+ Prescriptive Analytics

As noted earlier, big data without analytics can actu-
ally be a hindrance — yet, unfortunately, many supply
chain operations end their digital adoption journey
before the analytics stage. Specifically, only 30% of
survey respondents say they are currently using pre-
dictive or prescriptive analytics in their operations.
(Figure 13).

The good news is that while adoption rates for this
stage are not currently as high as for the first two stag-
es, Figure 13 shows that supply chain executives do
value advanced analytics and 87% plan to put it into
practice within the next five years.

According to the survey, the biggest barriers to faster,
more widespread adoption of advanced analytics are:
1. lack of understanding of the technology land-
scape and business effects, and
2. lack of adequate talent to effectively implement
and utilize the technology (Figure 14).

J

m In-use today

m 1-2 years
3-5 years m 6+ years

m Unlikely to adopt

Figure 13: Adoption of Predictive/Prescriptive Analytics
Innovations

Lack of understanding of technology landscape and effects on
our business

Lack of adequate talent to effectively implement and utilize the
technology

Lack of a clear business case to justify the investment

Lack of access to capital to make investments

Unwilling to invest due to economic uncertainty
Cultural aversion to risk — waiting until technology is fully proven
and established

Cyber security and privacy of corporate information / exposure
to

My company's technology is functioning well and does not need
the innovation

0% 5%

10% 15% 20% 25% 30%

Figure 14: Barriers to Adoption of Predictive/Prescriptive
Analytics Innovations
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PROACTIVE ANALYTICS TO OPTIMIZE INVENTORY

CASE STUDY

Situation

An airline was looking to transform its supply chain into a world-class operation. A key objective
of its overall efforts was to dramatically reduce inventory across its network while maintaining high
service levels. A significant enabler was implementation of an analytics solution across all functions
to promote understanding of the complex network of technical operations and maintenance ac-
tivities and to measure and sustain operational performance.

Actions

The company turned to analytics to identify excess inventory that existed throughout the network.
Using a network and inventory optimization technology suite, the airline re-defined their network
strategy for stocking inventory globally. This led to identification of possible reductions in safety
stock across the network. The company also previously had no clear segmentation of parts across
the network, leading to over ordering of non-critical parts. The company was able to optimize this
inventory by developing differentiated stocking policies based on part segmentation, e.g., central-
izing non-critical slow-moving parts in one DC rather than distributing them across the network.
Analysis of historical data using advanced analytics helped inform the correct segmentation of ev-
ery part and its appropriate stocking policies. For example, they used previous out of service data
to identify parts which had previously caused delays and stocking these parts across the network
with appropriate safety stock to prevent future events.

In addition, the company implemented an analytics-based control tower which worked across
previously silo’d functional units, combining multiple disparate data sources and incorporating
predictive analytics. The solution enabled real-time insights into operations, provided actionable
root-causing capabilities, and informed decision-making for everyone from executive leadership
to shop floor employees.



PROACTIVE ANALYTICS TO OPTIMIZE
INVENTORY (CON'T)

CASE STUDY

The solution combined data sources which included: Repair vendor data, flight schedules, financial
data, parts movement data, on-hand inventory, procurement data, parts usage data, and historical
causes of flight delays.

One of the important aspects of the solution was proactive positioning of parts required for
maintenance. Previously delays would be caused due to the right-parts not being available for
maintenance at the right-locations. Real-time alerts driven by predictive analytics theorems pro-
vided insight into where parts will be needed based on stock out risk and unplanned maintenance
events, giving the inventory planners time to position parts correctly. This was widely possible due
to combination of multiple data sources, ability to perform analytics on unstructured data, and
using predictive algorithms.

Results
The inventory and network optimization efforts, powered by analytics, led to the identification of
nearly $1B of inventory reduction opportunities.

The analytics solution also helped the airline gain broader visibility over their technical operations,
better predict service part requirements, proactively manage workload and resourcing and reduce
flight delays. The solution also helped the airline avoid an estimated 9,000 labor hours previously
needed to expedite mis-aligned parts.



Stage 4: Artificial Intelligence

The highest stage of digital adoption is artificial in-
telligence (Al), which the Deloitte Analytics Academy
defines as decision-making enabled by machine learn-
ing® (computers learning on-the-fly from data, rather
than being pre-programmed to follow a fixed set of
rules).

Al takes the digital information from other stages and
generates smart insights, while at the same time get-
ting smarter itself by learning from patterns, behav-
iors, and feedback from various digital and human
interfaces. As such, Al can be thought of as the ulti-
mate evolution of business intelligence and analytics.
(Figure 15).

Artificial
Intelligence
* Real-time decision
support or
Advanced replacement
Analytics « Adaptive decision
« Point solutions making
* Input to a decision-
making process
« Static decision

Basic
making

Analytics
« Ad-hoc analyses
« Dynamic and
interactive
Business dashboards
Intelligence
« Static and standardized
reports leveraging
historical data

VALUE

COMPLEXITY

Static & rule-based Intelligence Dynamic & self-learning

Structured Data Type Unstructured

Figure 15: Evolution of Decision-making Using Technology?

Al uses a broad array of technologies to mimic or ex-
tend human functions, enabling it to reason and intel-
ligently interact with the environment (Figure 16).
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For Al to work, it requires the effective implementa-
tion of many systems and technologies from earlier
stages of the digital adoption pyramid. Conversely, the
tremendous potential of Al can be a useful catalyst
for accelerating adoption of many other technologies.
This catalyst effect will only continue to grow as Al be-
comes a standard requirement for the future of supply
chain operations — a future that might be closer than
many think.

Reason Interact with
(Pattern matching and optimizing) (Communicating and sensing)
Generate insights « Text
Predict Sound and voice
Recommend Image and video
Optimize Humans

Figure 16: Examples of Al Capabilities®

According to the survey, 79% of companies believe
Al will be a core business competency in less than
three years. Also, 88% believe Al will be instrumental
in managing risks and improving predictability (Figure
17).

ITAI empowers human resources and frees them
up to focus on the strategic and creative work of
planning and running supply chains.”

Scott Sopher, Deloitte Consulting LLP

With Al gaining widespread acceptance as integral
to the future of business, the next logical question is
how Al will be used in supply chain operations. Supply
chain executives initially plan to use Al in three key
areas:

1. demand forecasting and supply chain planning /

warehouse management
2. inventory management
3. logistics, shipping and transportation (Figure 18).

The survey results closely align with the digital adop-
tion pyramid, underscoring the need for supply chains
to fully capitalize on the digital technologies at every
stage.



Demand Forecasting and Supply Chain Planning/Warehouse
Management

Inventory Management

Logistics, Shipping and Transportation
Consumer Behavior Tracking
Manufacturing

Product Development

Supplier Selection and Due Diligence
Pricing

Procurement

Supply chain security

Contracts
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25%
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21%

21%
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Figure 18 - Current and Planned Uses of Al

Al WILL ENABLE ORGANIZATION TO MANAGE RISK
AND IMPROVE PREDICTABILITY

Strongly Agree 42%

Agree 46%

Neutral 1%

Disagree | 0%

Strongly

o
Disagree 1%

Al TO BECOME CORE COMPETENCY IN 3 YEARS

Strongly Agree 37%

Agree 42%

Neutral 20%

Disagree 1%

Strongly

Disagree 0%

Figure 17 - The Future Importance of Al



GOODS TO PERSON DELIVERY WITH Al POWERED ROBOTS

CASE STUDY

Situation

A large Japanese home furnishing chain was facing changing order patterns, rising customer
expectations and high SKU variability. This was driven by increasing online sales, resulting in high
frequency and low quantity orders, expectation of same or next day delivery, and increasing vari-
ability of SKUs.

Actions

The company wished to put in place a system which increases efficiency and speed of fulfilling
orders, does not add labor hours, and is easily scalable. It also looked to put in place a system
which optimizes its warehouse operations real-time by intelligently detecting changing patterns
and trends across the distribution center rather than using the traditional route of analyzing op-
erations in fixed intervals. This led them to the MHI member GreyOrange’s Butler System, which
provides intelligent autonomous robots that deliver parts to the picking area in highly customiz-
able mobile storage units.

This system takes traditional slotting to the next level, using Al technology to dynamically flex and
optimally position items. An Al module centrally analyzes real-time demand and configuration pat-
terns and then transmits instructions to bots to dynamically reposition inventory based on these
learnings. The company’s complex warehouse operations were no longer constrained to only
backward-looking perspectives and fixed rack locations and slots. The operations were also not
subject to be blind-sided by poorly communicated promotions that often rendered their historical-
ly-based slotting plans inefficient. Instead now they had a system which in real-time adjusted to
demand, leading to increases in throughput, picking productivity, visibility, accuracy, and dynamic
order prioritization.

Results

The company was able to lower operating costs by increasing storage efficiency by 15%, increas-
ing throughput by 4x, improving inventory accuracy and on-time shipping, and substantially low-
ering labor costs from reduced walk time, wait time, and space optimization. The system of using
customizable units with robots also provided the company with flexibility of inventory types, and
the ability to scale quickly. Overall, real-time decision-making facilitated by Al capabilities, provided
increased control and visibility across people, processes and systems and dramatically increased
efficiency of the company’s complex warehouse operation, transforming it from merely a cost
center to an asset that is giving it competitive advantage.
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Al FOR SMART PICKING

CASE STUDY

Situation

Preparing for the upcoming holiday season, a global apparel retailer was looking for innovative
ways to use artificial intelligence to automate fulfillment operations. Faced with increasing chal-
lenges in the labor market, the retailer identified the manual picking operation to be highly labor
intensive primarily due to a human'’s unique ability to handle items of all shapes and sizes. The
retailer sought an Al powered robotic solution to handle this highly complex manual process and
selected MHI member Kindred Al for their expertise in Al-powered robotics.

Actions

Evaluating the labor intensive tasks related to picking, the retailer started implementation with its
manual putwall stations as a prime example of where the skillfulness of human hands are required
to pick and handle individual items. The retailer installed a handful of Kindred's piece-picking ro-
bots enabled by AutoGrasp intelligence technology. AutoGrasp uses computer vision algorithms
to enable the robot to assess shapes and sizes of SKUs, grasp algorithms combined with a custom
gripper to ensure high degrees of picking accuracy, and motion planning algorithms to deliver
a fast and efficient range of movement to place picked items safely in final destinations. The
solution evaluates millions of data points to calculate and execute an optimal pick strategy for
each task in real-time. This robotics intelligence platform, a concert of machine learning and re-
inforcement learning algorithms that play together to operate robotics in real-world production
environments, was able to grow smarter with every pick, cycling through learning and executing
pick strategies across the span of the retailer’s SKU portfolio.

Results

By the end of peak season, the retailer’s catalogue had grown by 70%. With the power of ma-
chine learning, the Kindred robots had successfully picked hundreds of thousands of items. Auto-
Grasp took little time to learn how to pick the vast assortment. As a result, the retailer was able
to develop a stronger hiring plan for the following year, and installed more smart robots across its
network of distribution centers.
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“Leading companies are elevating their ‘supply chain digital
consciousness’ to drive the kind of innovation that enables
them to gain competitive advantage and thrive in today’s

always-on economy.”

Supply chain leaders are increasingly recognizing that
digital is the future of supply chain. However, many do
not yet have the necessary mindset to make that future
a reality. As a result, many organizations run the risk of
evolving too slowly and failing to respond as changes
escalate into serious threats at digital speed.

MHI and Deloitte developed the Supply Chain Digital
Consciousness framework to help organizations assess
their digital mindset and gauge their progress on the
journey to becoming more digital. An elevated sup-
ply chain digital consciousness is important because it

- George Prest, CEO of MHI

helps an organization gain perspective and move more
quickly toward digital solutions.

The framework also provides a practical view of what
leading supply chains are doing to harness the power
of digital-related business and technology innovations,
enabling supply chain leaders to map out their organi-
zation’s own unique digital adoption journey.

The Supply Chain Digital Consciousness framework
characterizes a supply chain on four levels of aware-
ness, across five digital categories:



& @ (@

D

Levels of Awareness

Dormant

Immature state with little to no digital capabil-
ity. Waiting to adopt foundational digital inno-
vation. No automation or digital connectivity.

Developing
Early stages of digital adoption, with low levels
of connectivity and automation.

Heightened

Moderate maturity of digital innovations, in-
cluding collection of information from sensors,
as well as automation to collect and analyze
digital information.

Elevated

Full maturity with connected sys-
tems and automated processes that
harness the value of digital data and
support proactive decision making
through advanced analytics and ar-
tificial intelligence.

Digital Categories

Leadership

Company leaders are focused on aligning the
company’s strategy, workforce, culture and
technology to meet the digital expectations of
customers, employees and trading partners.

Innovation/Technology

A culture of experimentation and innovation is
in place that drives digital advancement. Tech-
nology strategies are also in place that explore
the art-of-the possible through a digital lens —
pairing technology with core business capabil-
ities to enable a company to keep pace while
adapting to the rapidly changing digital land-
scape.
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Customer Engagement

A customer-first mindset that seeks to connect
with customers and effectively anticipate and
influence their needs.

Talent

Digital talent and skills are present throughout
the organization, with clear strategies for at-
tracting, retaining and growing the digital tal-
ent of the future.

Workplace Environment

Embracing and using digital technology to cre-
ate an attractive and compelling work environ-
ment and culture that help attract and retain
talent.

ITFirms that use the Supply Chain Digital
Consciousness assessment to identify and prioritize
areas where they should take action will reap big
rewards now and even bigger ones in the future.”

Annette Danek, SVP Supply Chain of Penguin Random House I

Find Your Supply Chain Digital Consciousness Index

The framework to assess digital consciousness
spans all dimensions of supply chain, from tal-
ent and culture, to technology and innovation
adoption, to customer experience. Evaluating
their supply chain operation against this frame-
work can help companies understand their cur-
rent level of digital adoption* and then identify
gaps and next steps to boost digital conscious-
ness.

The assessment produces a Digital Conscious-
ness Index (DCI) that quantifies an organiza-
tion’s current level of supply chain digital con-
sciousness, as well as the level of progress it has
made toward its desired end-state.



DIRECTIONS

Each statement finishes the sentence “is/has your company...”

For each assessment category, read the attributes and circle which awareness level
most closely reflects your current environment under the "CURRENT" section. Then,

At the end, fill out the scorecard to
find your Supply Chain DCI. Each
level is scored as follows:

under the "DESIRED" section, circle the level that you would like to move your

company to.

Disconnected from customers,
employees and stakeholders;
unaware of market dynamics
or competitive threats

Lacking clarity on how technology
can support its business strategy

Discouraging of creativity;
dismissive of ideas

Lacking awareness and
understanding of emerging
innovation

Using little or no existing or
emerging innovative technology

Heavily constrained by legacy
systems as compared to
competitors

Risk-averse toward innovation
and technology

©)

Beginning to connect with customers,
employees and stakeholders; listening
to feedback and ideas

Becoming aware of emerging
innovations; open-minded to
technology investment

Starting to encourage change and
adoption of new technologies

Developing an understanding of
how emerging technology can
support its business strategy

Beginning to use connected or
automated innovations

Beginning to explore ways to leverage
data and analytics for corrective
actions based on historical

negative trends

Beginning to take small risks to
adopt innovation

©,

Consistently connecting with
employees, customers and
stakeholders, and acting on
feedback and ideas

Regularly communicating its strategy
and articulating the role of innovation
in supporting the strategy

Made analytics an integral part of
the decision-making process

Developed a clear understanding
of emerging innovations and
technologies; developed a
technology roadmap

Using connected and automated
innovations based on their business
impact

Collecting and leveraging data and
analytics for forward planning

Developing concrete plans for
adoption of additional technology;
taking calculated risks for innovation

Dormant - 1 point
Developing = 2 points
Heightened = 3 points
Elevated = 4 points

ELEVATED

Looking at the business through a
digital lens to identify areas where
technology could make a major
impact

Developed a comprehensive,
long-term digital innovation
strategy, clearly aligned to
achievement of business goals

Created executive-level inclusion
for innovation in the form of
C-Suite innovation/digital officer(s)

Taking strategic risks to invest in
emerging innovations and
technologies

ELEVATED

Using or adopting connected and
automated and advanced analytics
and artificial intelligence innovations
based on their business impact

Assembling and leveraging data
and analytics for predictive and
prescriptive insights

Defining innovation as a core focus
and competency; technology
roadmap in place and regularly
updated

Taking creative risks for innovation;
fail-fast approach



DORMANT DEVELOPING HEIGHTENED

Not connected to customers,
with limited awareness of shifts
in requirements

Lacking insights into customer
preferences or value triggers

Satisfied with the status quo in
terms of customer service

Experiencing a declining
customer base

Making insights from customers a
priority and attempting to maintain
their engagement

Establishing a feedback loop for
capturing customer feedback and
profile data

Making adjustments to service and
product offerings based on
customer feedback

Conducted “day in the life” exercises
for new and existing customers

Prioritizing relationship building with
customers through multiple channels

Proactively adjusting to anticipated
changes in customer preferences
and value levers

Continuing to focus only on
recruiting new workers with
existing skill sets

Providing minimal training or
information about specific
emerging innovations and
technologies to learn about

Investing minimally in people
or technology

Beginning to focus on retention as
well as recruitment of workers with
skillsets that include digital capabilities

Beginning to expand training courses
to cover new innovations and
technologies

Beginning to allow workers to form
communities to learn about
innovation and technology
advancements

Open to investing in people and
technology

Offering consistent training courses
for new and emerging innovations
and technologies

Allowing workers to participate in
platforms and communities to
share ideas and learn new skills
from experts in other organizations

Developing comprehensive talent
recruiting, retention and
development programs

Investing in people as well as
technology

Utilizing little to no innovative
technology in the workplace

Offering minimal opportunities
for personal or professional
growth

Providing a workplace where
workers do not like to spend
their time

Calculate your Supply Chain DCl

Calculate Progression Along your Journey

Beginning to experiment with new
technologies in the workplace

Exploring workspace concepts to
encourage communication,
collaboration and sharing of ideas

Encouraging and supporting
formation of worker communities
focused on innovation and technology

Encouraging an open/sharing culture
through employee-led Initiatives

Open to new tools and flexible
working schedules

Encouraging corporate, social and
personal responsibility across the
company and individually

Creating a work environment where
workers enjoy spending their time

ELEVATED

Making customer experience a
strategic focus; connected to
customers through multiple
channels

Leveraging technology to give each
customer a personalized experience
based on digital information
collected through interactions

with them

Proactively sensing and anticipating
customer needs and developing
keen insight into customer

value levers

Creating programs to stimulate
and predict customer and
market demand

ELEVATED

Attracting resources with business
insight as well as technical
skills (“Purple People”)

Encouraging workers to meet
regularly and participate in
platforms and communities to
share ideas and learn new skills
from experts in other organizations

Cultivating a diverse workforce
(age, gender, race, etc.)

Providing professional growth and
learning plans for employees

ELEVATED

Encouraging and supporting
continuous learning, particularly
about digital innovations and
technologies

Using adaptive training programs
tailored to each workforce
segment

Providing opportunities for workers
to grow personally as well as
professionally; becoming a

talent magnate

Incorporating flexible work
arrangements supported by
technology that enables work
to be mobile

Total ‘CURRENT’ Score /5 =

Total ‘CURRENT" Score / Total ‘DESIRED’ Score =

%
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“Converting supply chain data into actionable insights is
imperative. Al can make those decision faster, smarter and
cheaper.”

- Scott Sopher, Deloitte Consulting LLP

Building a digital, always-on supply chain is a difficult and complex challenge. Here are some key actions to take
to elevate consciousness within each of the five categories of the Supply Chain Digital Consciousness framework.

Leadership

Measure your Supply Chain Digital Consciousness
Index (DCl) and use it to determine and prioritize
gaps

Define a comprehensive strategy for digital sup-
ply chain, including digital initiatives that are core
to achieving the overall business strategy
Increase investments? in supply chain innovation.
Focus on an overall program for digital transfor-
mation, not just individual investments and ini-
tiatives

Look to the future by appointing a strategic team
to develop scenarios of future business condi-
tions and how your supply chain will need to
adapt

Innovation/Technology

Foster a culture of experimentation and innova-
tion

Establish an innovation think tank within your
organization to keep employees up-to-date on
new technologies and to encourage employee
engagement

Develop technology strategies that explore the
art-of-the-possible through a digital lens

Focus on pairing technology with core business
capabilities

Customer Engagement

Develop a customer-first mindset that seeks to
connect with customers in order to anticipate
and shape their needs

Involve customers and suppliers when assess-
ing the value of digital investments and defining
business case parameters

Talent

Appoint a C-suite champion for talent and cre-
ate a new, forward-looking supply chain talent
model

Invest in continuous learning and development
focused on digital education

Implement a reverse or dual mentoring program
to pair younger, digital native talent with sea-
soned leadership to bolster the digital knowledge
and comfort of the seasoned talent and pollinate
leadership traits to the younger talent

Assemble a cross-functional, digital native advi-
sory panel to vet ideas and opportunities to im-
prove the company’s digital posture and trajec-
tory

Partner with regional STEM, career and techni-
cal education and university programs to develop
connections to future supply chain talent pools

Workplace Environment

Create opportunities in the workplace to develop
digital skills

Provide a compelling environment for achieving
career growth ambitions while acquiring digital
skills and experience (which makes employees
want to stay in both the short and long term)
Allow freedom to fail on the path to success
Create a socially responsible brand to attract your
future workforce
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“Firms that focus on the fundamentals of the Supply Chain DC|
and put Al to use as soon as possible will put themselves at
a significant advantage. Those who start sooner, rather than
later, will reap big rewards now and even bigger ones in the

future.”

These are times of unprecedented change and volatili-
ty as businesses around the world strive to harness the
power of digital innovations to keep pace with rising
customer expectations and improve the efficiency, ef-
fectiveness and competitiveness of their operations on
a global scale.

Digital innovation presents both challenges and solu-
tions. On one side, it is driving change at a neck-snap-
ping pace and disrupting entire industries, with
competitors emerging from nowhere to challenge
long-established market leaders and business models.
On the other side, digital solutions are enabling new
capabilities, new market opportunities, new ways of
working and new levels of performance.

Businesses that make smart use of supply chain inno-
vation can give themselves a competitive advantage in
the marketplace and position themselves to be the dis-
rupters, rather than the disrupted. They can also reach
new customers and achieve levels of efficiency and ef-
fectiveness that were previously unimaginable.

- George Prest, CEO of MHI

By elevating its supply chain digital consciousness, an
organization can improve its ability to adapt and flour-
ish in today’s increasingly digital world. But achieving
the vision of a digital, always-on supply chain is neither
easy nor free. Success will likely require significant ef-
fort and investment, both in technology and, just as
important, in building a culture of digital innovation
that will attract workers with the skills necessary to cre-
ate, operate and maintain a digital supply chain.

According to survey respondents, spending on these
technologies appears to be at an inflection point. As
the pace of investment in supply chain innovation es-
calates, the price of inaction will be severe.

The Supply Chain Digital Consciousness framework
can help you understand your organization’s position
on the digital journey and enable you to map out a fu-
ture path to supply chain innovation and adoption that
flips all the right levers for your supply chain.
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About the Report

The 2019 MHI Annual Industry Report is our sixth an-
nual study of emerging disruptive technologies and in-
novations that are transforming supply chains around
the world. The findings are primarily based on an in-
depth global survey conducted in late 2018, which in-
volved 1,052 supply chain professionals from a wide
range of company types and industries.

Two-thirds of the participants are executives with the
role of CEO, Vice President, General Manager, or De-
partment Head. Participating companies range in size
from small to large, with 59% reporting annual sales in
excess of $100 million, and 10% reporting annual sales
of $10 billion or more.

COMPANY SIZE BY REVENUE (USD)

m Greater than $10 billion

= $1 billion to $10 billion

® $500 million to $1 billion

= $100 million to $500 million

= $50 million to $100 million
$10 million to $50 million

Less than $10 million

RESPONDER PROFILE BY GEOGRAPHY

. North America - 96%
m North America

South America - 68%

m Global operations
m Europe
m Asia

South America

Europe -84%
Asia -76%

| 3%
2%/ 20 3%

Other Other I 13%

ELEVATING SUPPLY CHAIN DIGITAL CONSCIOUSNESS 37

RESPONDER’S ROLE

\

19%

CEO OR PRESIDENT

17%

VICE PRESIDENT OR SENIOR
VICE PRESIDENT

28%

«r

GENERAL MANAGER OR
DEPARTMENT HEAD

25%

MANAGER OR ENGINEER

\ _

11%

OTHER
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RESPONDER’S INDUSTRY

Material Handling and Supply Chain Equipment and Related. .| R 2 1%
Other N 6%

Consulting or other Professional and Technical Services | RGN 0%
Transportation and Warehousing (incl. 3PL, Contract.. | N NEREG ©%
Retail [ 5o
Technology, Telecom and Media | NN 5%
Consumer Packaged Goods (excluding food and beverage) | NN 7%
Wholesale |GG %
Food and Beverage [N 5%
Life Sciences | NN 4%
Automotive [N 4%
Education [l 2%

RESPONDER’S COMPANY TYPE

= Other

INVESTMENT IN PRODUCTS AND SERVICES OVER NEXT THREE YEARS

Fork Lift Trucks & Other Mobile &Wheeled Handling Equipment

Software Systems for Warehousing, Distribution & Logistics

Packaging, Labeling, Shipping, Weighing & Cubing

Racks, Shelving, Storage Equipment & Shop Furniture

Automation Equipment(AGVS, AS/RS & Robotics)

Batteries, Chargers, Motors

Sensors and Automatic Identification & Data Collection/Radio Frequency Identification (RFID)
Pallets & Containers

Ergonomic & Safety Equipment

Information Systems & Controls

Predictive Analytics

Mobile & Wearable Technologies

Third Party Logistics/Transportation Services

Conveyor & Sortation Equipment

Artificial Intelligence Technologies

Loading Dock Equipment

Software Systems for Manufacturing

Overhead Material Handling & Lifting Equipment(Cranes, Hoists, Monorails)
Order Picking and Fulfillment (Pick-to-Light/Pick-to-Voice)

Systems Integrators/Consulting
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About MHI

MHI is an international trade association that has represented the material handling and logistics industry since 1945. MHI members
include material handling, logistics and supply chain equipment and systems manufacturers, integrators, consultants, publishers, and
third party logistics providers.

MHI offers education, networking and solution sourcing for members, their customers and the industry as a whole through program-
ming and events. The association sponsors trade events, such as ProMat and MODEX to showcase the products and services of its
member companies and to educate manufacturing and supply chain professionals on the productivity solutions provided through
material handling and logistics.
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Charlotte, NC 28217-3992
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www.mhi.org
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