People

From Operator Controlled
to Operator Intervention
to No Operator Required

From Manual (Analog)
to Automation (Digital)
to Al-driven Across

Value Stream

Technology

From Reactive (short term)
to Proactive (long term)
to Self-Optimizing

Fig. 1—Technology
comprises one of three
elements in the digital
transition, along with
people and process.

Process

- People, Process, Technology —> Profitability
How Ready Are You for

INDUSTRY 4.0?

Your digital transformation begins with a clear
assessment of where you are—and where you need to go.

BY loTco, LLC info@iotco.com

sional Research and released this past April, states that the industry “already

is quickly rebounding from the severe disruptions brought on by the C@VID-

19 global pandemic, with new investments in digital transformation aimed at
improving speed, resilience and sustainability.”

The report polled hundreds of senior manufacturing and supply chain decision

F I Yhe 2021 State of Manufacturing Report from Fictiv, conducted with Dimen-
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for Wright & McGill Co., Benver, C®; 303/321-1481, www.eagleclaw.com.
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makers at companies producing med-
ical-device, robotics, automotive, aero-
space and consumer-electronics products.

A key report takeaway: “Industry
leaders believe that now is the time to
accelerate the pace of change, with 95
percent saying that the pandemic has
had long-term effects on their business-
es and that same percentage agreeing
that digital transformation is essential
to their companies’ future successes.”

That term, “digital transformation,”
refers to the move from traditional
manufacturing to Industrial Internet
of Things (IloT)-enabled Industry 4.0
or smart-factory production.

The report's takeaway that 95 percent
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Ready for Industry 4.0?

of companies polled find digital trans-
formation to be essential to future suc-
cess and worthy of investment,
even after a budget-squeez-
ing pandemic year, should
give the remaining com-
panies pause. Industry 4.0 nrun
quickly is changing the %
manufacturing paradigm,
and those unwilling to face ?p
the fact may find their enter-
prises, large or small, left behind.
The good news: It's not too late
to catch up.

More Than Technology
in Transition

A big misconception about
digital transformation: It’s all
about technology...and if you can
afford it, you win.

That's not true at all. In fact, we have
visited facilities where money unwisely
spent on expensive, high-tech equip-
ment never delivered on its promise
to improve the bottom line. The issue
wasn't the technology itself but a mis-
understanding of when and where it’s
meant to be implemented. One exam-
ple: augmented-reality goggles on a
production line moving too fast to take
advantage of them. Technology com-
prises just one of three elements in the
digital transition, along with people
and process (Fig. 1).

Technology. A digital transition sees
production equipment moving from
manual or analog systems to digital,
automated systems, to, eventually, arti-
ficial intelligence (AI)-driven systems
across the value stream.

People. For your workforce, the
transition means moving from workers
operating individual machines contin-
uously (even CNC machines) to fewer
operators only needing to intervene
with production equipment occasion-
ally, to an ideal state where a machine
needs no operator. Not to say that peo-
ple no longer comprise an important
part of the production process. They
are and will remain so. But people’s
skills will be utilized in ways that take
advantage of their natural intelligence,
imagination and adaptability. In the
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Digital
Transformation

Assessment

Fig. 2—Assess-
ment, the first of
four stages in a digi-
tal transformation,
provides the concrete answer to the
question of “where do we begin?” and
includes six focus areas.

near term, it means that people will
not need to be trained for repetitive
tasks better performed by machines.

Process. In the digital transition,
production processes move from reac-
tive or short-term to proactive and-
long-term. It's the difference between
fixing something when it breaks and
replacing something just before it’s
ready to break. The goal: Make the
process self-optimizing, so that it
improves automatically over time.

Note that those long-term goals—
enterprise-wide Al-based systems and
self-optimizing processes—are worth
pursuing, but the more immediate goal:
Get a good return on your investment
and an improved bottom line.

Where to Start

“Where do we begin?”

We most often hear that question
after making Industry 4.0 presenta-
tions. It’s asked by people who have
read the descriptions of ahead-of-the-
curve companies that already use data
provided by sensors on networked pro-
duction equipment—data analyzed

2. Plant Conneclivity cy and

and used to improve efficien-
throughput
throughout the enterprise.
Sometimes, the larger
companies with deep pock-
ets have invested heavily in
automation and newer tech-
T nologies such as additive
- & manufacturing, augment-
ed-reality vision systems
and machine-learning
systems as part of
their transformation.
The frugal job-shop
owner might conclude
that the price tag of dig-
ital transformation
resides out of reach. Does access to
smart-factory benefits necessarily
depend on investments in all of those
areas?

The answer, fortunately, is no. Small-
to medium-sized manufacturers
shouldn't sit still, but don’t need to lay
out a lot of money too quickly. Even
larger manufacturers should begin by
starting small—in a single facility and
even on a single proof-of-value pro-
duction cell.

Think Big, Start Small
—and Scale Fast

This advice comes from personal
experience. When this article’s co-author,
Isaac Bennett, worked for a Tier One
automoltive supplier a few years ago, he
was assigned the task of investigating
the state of each of the corporation’s
plants around the world regarding pro-
duction technology and practices.

The two-dozen-plus plants exhibited
a huge range in production technology
and practices. At the time, the plants
in India and South America used little
automation, while one in Germany
used a lot. Some plants employed man-
ufacturing execution systems while oth-
ers didn't. Often, various sections of
the enterprise—manufacturing, IT,
marketing, newly acquired compa-
nies—didn’t collaborate and their infor-
mation and practices resided in silos.
Some plants did not collect data, while
others did but failed to act on it. No
standard existed for data collection.
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The corporation’s chief information
officer and Bennett decided that they
needed to perform an assessment of
all the plants, then look at their
processes and automation, then try to
measure where each plant sat on the
scale of preparedness for Industry 4.0.
That gave them an idea of where to
start at each plant.

The goal: Generate knowledge from
data in order to transform the entire
enterprise into a learning, agile organ-
ization, and enable rapid decision-
making and adaptation processes
throughout every part of the business
and across all business-process areas.

They thought big, and the acquisi-
tion of this agility provided the com-
pany with a significant competitive
advantage.

But actions occurred in incre-
ments—Dby starting small. Each of those
plant assessments began with Bennett
or another expert walking into a single
plant, finding the people onsite with
the right knowledge and authority, and
helping them figure where they were
and how to move forward. Such a
stepped approach begins with a plant
pilot project, one to act as evidence of
the transition’s value to stakeholders
before embarking on a wider rollout.

We recommend this approach.

Assessment Leads
to Pilot Project

That small pilot project is this sec-
ond of four stages in a digital trans-
formation, preceded by assessment
and followed by evaluation and scaling.
The first step, assessment, provides the
concrete answer to the question of
“where do we begin?”

Assessment is performed with a
team that includes the plant manager
(or an appointed deputy) and man-
agers of various departments such as
production, maintenance, I'T and oth-
ers—all team members should know
their systems inside and out. Their task:
Document the processes and systems
currently in use in order to assess what
works well and where gaps exist in
knowledge and capabilities. This
includes a look at infrastructure and
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Transformation

Takeaways

= A recent poll of industrial-company
leaders shows that 95 percent of
respondents agree that a digital trans-
formation is essential to future success;
the time to begin your digital transfor-
mation is now.

« A successful transformation calls for
thinking big—but starting small and then
scaling fast.

= The first task in the transformation
process: working with onsite department
heads to assess the current state and
perform a gap analysis around technolo-

identifies critical work centers and
data-collection points.

The assessment has a few specific
objectives (Fig. 2). First, it considers
and benchmarks the facility’s digital-
transformation readiness. This includes
a gap analysis, which not only docu-
ments the status quo of processes and
technology but specifically delineates
just how near or far that status quo
resides from Industry 4.0 readiness.
The comprehensive assessment con-
siders these six areas of focus:

1. Manufacturing strategy. Review
critical processes, products produced,
and the manufacturing team mem-
bers and roles driving and sustaining
productivity.

2. Plant connectivity. Capture real-
time, objective data from the factory
floor.

3. Performance analytics. Contex-
tualize your data into meaningful per-
formance metrics such as overall
equipment effectiveness to drive con-
tinuous-improvement efforts.

4, Manufacturing-operations man-
agement. Extend and integrate the
shop floor (connected-machine data)
to the top floor (business systems such
as ERP) to harmonize production,
inventory, quality and maintenance
activities.

5. Predictive analytics. Explore use
cases for predictive maintenance (zero
downtime) and predictive quality (zero
defect) based on Al, for critical assets
and operations.

6. Supporting systems. Review the

interoperability of IT/OT systems such
as ERP, CMMS and PLM, and their
usability by employees.

Out of that assessment comes the
pilot project, a production test bed that
deploys technology and practices need-
ed to fill in some of those assessment-
identified gaps in a demonstrable way.
We call it a proof-of-value project
because that's exactly what it does—
it shows that the improvements work.

The evaluation phase begins during
this project. This step establishes a
center of excellence (CoE) for studying
and training stakeholders in the proj-
ect’s processes and technologies. The
final step: scaling the digital innova-
tions throughout the rest of the plant
and, eventually, through the rest of the
enterprise in a phased rollout support-
ed by the CoE.

Get Going!

To reiterate, as many of your com-
petitors may already know, a digital
transformation offers huge benefits,
with huge risks resulting from procras-
tination. Whatever the size of your
enterprise, for Industry 4.0, don't be
afraid to think big. But, start small.

Starting with a detailed assessment
and following with an operational
proof-of-value project enables achieve-
ment of a smart factory with minimal
downtime, minimal scrap and defects,
and maximized throughput based on
equipment and processes that improve
themselves over time.

It all starts with assessment. Find
the weak links—in people, processes
and/or technology—because benefits
accrue only as far as the weakest link.

Even this first task, assessment,
appears daunting. This activity, the first
great stride on the road to Industry 4.0,
—might sound risky and difficult, with
unseen pitfalls that could lead to hours
or months of wasted time.

But it needn’t be. Help and resources
available from digital-transformation
experts can lead a well-chosen onsite
team though a successful digital-trans-
formation assessment in only three
days. It’s time to get started. MF
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