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KEY COMPONENTS OF INDUSTRY 4.0

Industry 4.0 is named as such to represent the fourth significant upheaval in modern manufacturing, following
the introduction of mechanical manufacturing systems in the late 18th century, mass production and electrical
energy in the 20th century, and electronics-driven automation in the 1970s. The vast majority of the disruptive
trends encapsulated in Industry 4.0 are related to advances in digital technologies.

Consider these examples:

Big data - Companies are now able to gather more data and make better use of it. An African mining company
identified ways to capture more data from its sensors, which showed unexpected fluctuations in oxygen levels
during a key process. Correcting this issue increased yield by 3.7%, valued at up to $20 million each year.

Advanced analytics - Product development can be drastically improved with more comprehensive analytics.
One auto manufacturer uses data from its online car configuration tool combined with purchasing data to
identify options for which customers are willing to pay a premium. Armed with this information, the company
significantly cut the available options on one model to one-third the amount available from a competitor.
Development time and production costs decreased significantly, and gross margins improved meaningfully
over the next 24 months.

Human-machine interfaces - A logistics company created a picking system driven by augment reality. Pickers
wear a headset that displays key information, helping them find items more quickly and precisely, while
keeping both hands free to build more efficient packages. Plus, an integrated camera captures serial numbers
for real-time inventory tracking. The company saw error rates decline by 40%.

Digital-to-physical transfers — A young, low-volume auto manufacturer builds cars almost entirely through
3-D printing. It has the ability to build a new model from scratch in one year—much quicker than the industry
average of six years. Large incumbent manufacturers, such as GM, also use 3D printing and rapid prototyping
to accelerate their time to market.

Sophisticated sensors - In the pulp and paper industry, remote temperature sensors monitor key indicators,
while state-of-the-art tools analyze and automatically adjust the intensity of the kiln flame. The technological
advancements have resulted in fuel savings of up to 6% and a throughput increase of 16%.
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And the list goes on. The digital levers of Industry 4.0 are vast, ranging from digital performance management
and remote monitoring to smart energy consumption and predictive maintenance—all of which create value by
generating improvements in quality, asset utilization, time to market, and management of resources and labor.

"By the time a transformational force such as Industry 4.0 becomes fully obvious, it's nearly too late. It's imperative
that companies act now—waiting too long could significantly hinder growth and profitability.” says James Ryan,
Principal at Four Principles.

DIGITAL TRANSFORMATIONS OFTEN FACE AN UPHILL BATTLE

The potential benefits of Industry 4.0 are impossible to ignore—but going digital doesn’t always go smoothly:
84% of digital transformations fail and only 50% of companies are successfully executing on their digital
transformation strategies, despite demonstrated efforts and investments. In monetary terms, it is estimated
that large enterprises throw away an average of $400 billion per year on digital transformation projects that fail
to deliver promised benefits.

It's not difficult to come across high-profile examples of digital transformations gone wrong:

e Lego, a large toy manufacturer, defunded its proprietary Digital Designer virtual building program and
stopped providing updates in 2016. Released in 2004, the program was part of a strategy to improve customer
experiences based on automated instructions for customized models.

o Sportswear company Nike cut its digital unit in half in 2014 and shut down its wearable-hardware efforts, as
the company struggled to create a premium experience that consumers would pay for in a competitive field.

e Broadcasting company BBC abandoned its £100 million digital innovation project, which was intended to
transform the way staff developed, used, and shared video and audio material. The company’s director general
admitted it had “wasted a huge amount of license fee payers’ money.”

“When digital transformation is done right, it's like a caterpillar turning into a butterfly. But when done wrong,
all you have is a really fast caterpillar.” George Westerman, Research Scientist at the MIT Center for Digital
Business.

Digital transformations can face several pitfalls. To successfully capture the benefits of Industry 4.0 and its
related digitalization, companies must transform the way they do business—it's not just a matter of bolting
on new technology. “/ndustry 4.0 requires foundational changes in infrastructure, project design, business
processes, and people operations, which becomes a very complex endeavor when done properly, benefiting from
Industry 4.0 also requires commitment from top leadership, and continuous monitoring and improvement.” says
James Ryan, Principal at Four Principles.
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OPTIMIZING OPERATIONS WITH INDUSTRY 4.0
AND LEAN PRINCIPLES

The principles of Lean management are designed to support the objectives of operational excellence and are
highly relevant in the context of Industry 4.0. "Manufacturers striving to optimize their operations by adopting
Industry 4.0 trends can do so most effectively by integrating Lean management principles. We believe this
holistic, two-part approach generates the most impact and captures the greatest benefits,” says Stefano Gaspari,
Principal at Four Principals, "Mutual enablement promotes benefits beyond Industry 4.0 alone.”

Proven principles of Lean thinking are fundamental in effectively implementing Industry 4.0. For example,
successful digitalization requires transformational thinking throughout the organization—not just in the IT
department. Lean considers the company as a whole by assessing entire value chains, removing waste, launching
and learning from flagship pilot projects, and supporting continuous innovation through the creation of new
behaviors.

COMBINING AUTOMATION AND HUMAN INTELLIGENCE

Lean’s deep history in automation—tracing back many decades to the Toyota Group—is particularly relevant, as
companies stand to capture noteworthy benefits from Industry 4.0 advancements in automation.

In the Lean lexicon, "Jidouka” represents the combination of automation and human intelligence, or, in other
words, automation with a human touch. Jidouka is a key pillar of the Toyota Production System and traces its
roots to the early 1900s, when Sakichi Toyoda invented a simple mechanism that could detect a broken thread
and shut off an automatic loom. The invention empowered one operator to oversee many looms while upholding
high quality standards.

With jidoukain the modern world, an automated machine is enabled to detect a problem, communicate it, and
stop the production line. The human manager then fixes the problem, and improvements are incorporated into
the standard workflow. Under the Jidouka model, no defective products are manufactured, since the line stops—
and a single operator can monitor multiple machines, since they are designed to stop automatically, which
results in drastic improvements in productivity. In the digital world, software integration now allows companies to
analyze masses of data in real-time, including production status and energy consumption. These advancements
in automation mean resources are quickly redistributed, saving costs, and making production systems more
flexible.

Mechanical engineering company Bosch Rexroth, for example, is building “the factory of the future”, where
everything is connected from field level to cloud-based IT systems. Sophisticated software solutions collect,
transfer, and process data from automated manufacturing processes for humans to analyze and optimize. The
company places humans at the center of its efforts as users, designers, and decision-makers. This constant
exchange of information fosters intelligent collaboration and flexibility—which ultimately benefits Rexroth
customers, who enjoy lower unit costs and the economical production of batch sizes as small as one item.
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‘I think we can expect superb products of enormous variety and flexibility-not just for manufacturers, but for
their customers in turn. What's more, it will be increasingly possible to make these products to a very high quality
and under very economical conditions. One more thing. In a world of up to 10 billion people, customization will
be the big unique selling proposition-and the Factory of the Future will make it possible” Rolf Najork, President
with responsibility for development, Bosch Rexroth

Industry 4.0 and Jidouka are not limited to manufacturing settings. Consider this example of a health care
provider that successfully implemented the Lean principle of human-centered automation within the Industry
4.0 landscape:

Seattle-based nonprofit regional health care provider Virginia Mason employed Jidouka to integrate bar-code
medication administration [BCMA] technology into the nursing workflow with minimal disruption. With BCMA, a
nurse scans the barcode on a patient’s wristband to verify the patient’s identity, then scans the bar code on the
medication to ensure the right medication is being administered with the proper dosage, technique, and timing.
While the bar code provides valuable information, the nurse holds the ultimate decision-making power. BCMA
represents the digital automation, while the nurse’s intelligent human judgment completes the Jidouka concept.
After BCMA implementation, the number of safe-practice dosage violations decreased from 54.8 to 29 per 100
doses, and the number of medication errors decreased from 5.9 to 3 errors per 100 doses.

When it comes to adopting Industry 4.0, the time-tested principles of Lean, such as Jidouka, lay an important
foundation for success. If your company is ready to embark on a transformational digital journey, Four Principles
is here to deliver tangible Lean Management Expertise, not idle talk. We develop sustainable Lean Solutions
across various industries throughout the world. We implement. We are passionate about what we do. We are
Lean experts. Learn more at https://fourprinciples.com/.
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