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By nature, industry is much more pragmatic than in-
dividuals because it views every decision through
the lens of the bottom line. It has, therefore, been
slow to adopt many Internet technologies that de-
liver benefits related to social connections, simpli-
fied purchasing, and information access that don’t
provide an immediate payback. Of course, compa-
nies have leveraged the Internet to connect with
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customers and sell products, but on the production
side, Internet technology has not gained nearly as
much traction because it has not offered an unam-
biguous path to increased productivity. But now,
that is poised to change.

That forthcoming change has been called the “In-
dustrial Internet,” and it’s a subset of the broader
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Application of the Industrial Internet

“Internet of Things” trend we’ve explored on previ-
ous occasions. It is characterized by its ability to
connect intelligent machines, software analytics,
and people, thereby enabling the physical world of
industry to benefit from digital intelligence in whole
new ways.!

The concept of connecting machines on the factory
floor so they can collect data and communicate is
nothing new. It has been anticipated as part of
broader frameworks and described using terms like
“kinetic computing,” which refers to physical
process efficiencies being enhanced by computer-
based products.

Whatever the name or vision, the goal is to improve
operations through the use of the growing availabil-
ity of online data, especially that which is coming to
be called “Big Data.” It is this explosion of data that
is finally fueling the full realization of the Industrial
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Internet. It is the new connections that make up the
Industrial Internet that are putting Big Data to work
in industry by making it proactive and predictive in
real time.

Leveraging this predictive information is turning out
to be more than just an upgrade in work-flow.
Rather, many see this as the most significant meld-
ing of business and technology since the Industrial
Revolution.

This flies in the face of those who suggest that the
productivity-enhancing potential of Internet tech-
nology is running out of steam. The naysayers have
argued that the recent innovations, primarily seen in
enhanced social media, entertainment, and gaming,
are doing little to boost our standard of living
through increased productivity and truly new value
creation. This view, however, fails to see that al-
though the coming Industrial Internet shares much
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of the technology of “the Internet we already know,”
it will not function as some sort of “industrial social
network.”

On the contrary, this new Industrial Internet repre-
sents a new wave of technology, integrating artificial
intelligence, machine-learning software, and vast
streams of new and diverse data. This river of data
is being produced as a result of the declining cost of
instrumentation: specifically, smaller, more power-
ful, and cheaper sensors, which are being deployed
on equipment on a much wider scale. Used in such
applications as jet engines, power generation tur-
bines, medical devices, and industrial production
lines, these sensors are generating enormous
amounts of data.

That’s where harnessing the kinds of raw technolo-
gies behind IBM’s Watson, Apple’s Siri, and Google’s
search engine (which evolved in the consumer
world) start to come in. These smart machines are
able make this data actionable. This is due largely
to new software and analytical methods that can ex-
tract and make sense of data coming from equipment
all along the supply chain.

As more machines are connected to the Internet,
they becoming part of a cohesive, intelligent net-
work that can leverage analytics to predict problems
and optimize the performance of individual prod-
ucts, processes, fleets, and networks.? For example:

m  Sensors can enable the prediction of me-
chanical failures in jet engines by providing
better insight into their performance. This al-
lows maintenance to be performed in a pre-
emptive way, which can greatly reduce delays
caused by problems that occur shortly before
take-offs. Machines in general can become
smarter with the help of sensors, helping
those who maintain them schedule mainte-
nance, avoid breakdowns, and minimize
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downtime.

m Similarly, hospitals can track the exact loca-
tion of medical devices, revealing whether
they are in use or idle. This knowledge can
enable improved utilization rates and more ef-
ficient scheduling of patient admissions and
medical procedures. This can lead to better
health outcomes for more patients at lower
costs.

This new ability to collect large amounts of real-
time data is also being coupled with cloud comput-
ing to provide an unprecedented way to analyze and
use data. The revolution in mobile technology will
further enhance information sharing and decentral-
ized optimization. As aresult, companies in a wide
range of industries are beginning to benefit from the
Industrial Internet. For example:

m New connections are improving the flow
and routing of MRI data so that the informa-
tion is able to “find” the appropriate doctor,
rather than the doctor having to search for a
particular patient’s MRI images.?

m To help prevent costly, disruptive, and dan-
gerous power outages, sensors are beginning
to be placed on transformers and power
poles to provide status updates and perform-
ance data.? This information can signal a po-
tential problem before it causes multimillion
dollar losses to power companies and their
customers. And, in the event of a power dis-
ruption, these sensors can instantly pinpoint
the problem, which is a crucial ability power
companies have not always had.

m Inthe agricultural sector, moisture sensors are

being employed to direct irrigation, resulting
in dramatically less use of water.
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m A joint venture between GE and Accenture is
using software, data management, and analy-
sis services to improve the efficiency of air-
craft operations.® It is estimated that over the
next 15 years, the decreased downtime and
waste this solution delivers could save the air-
line industry more than $30 billion in fuel
costs.

GE, which has taken an early lead in developing the
Industrial Internet, estimates this technology will re-
sult in efficiency-related savings for GE and its cus-
tomers of as much as $150 billion as it continues to
put sensors on industrial products across the indus-
tries it serves. Total benefits across all firms are
likely to reach dozens of times this amount over the
next 20 years.

Given this trend, we offer the following forecasts:

First, the emerging Industrial Internet will
play an important role as we transition to the
“Golden Age” of the Digital Revolution. The
first stage of the Digital Revolution had to do with
IT itself. Since the dot-com crash in 2000, we've
been transitioning from a world where information
technology businesses created value, to a world
where information technology embedded in other
industries creates value. The potential that Internet
technology presents for improving productivity will
propel it throughout the industrial sector, changing
it forever, just as the “consumer Internet” has trans-
formed entertainment and advertising over the past
20 years. In the process, businesses will be created
and destroyed. We'll also see related improvements
in energy efficiency and healthcare productivity.

Second, the Industrial Internet will both elim-
inate and create jobs. Higher productivity will
naturally eliminate some jobs. However, new ones
in different fields will be created as global growth is
impacted by the scope and reach of the Industrial
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Internet. To maximize this growth in jobs, the educa-
tion system will need to train and retrain people with
the skills needed to support advanced manufacturing
technologies, including the Industrial Internet.

Third, the efficiencies enabled by the Indus-
trial Internet will allow the U.S. to fully exploit
its competitive advantage in raw materials and
energy. As discussed in prior issues of Trends, the
United States is rapidly gaining a cost advantage, in
terms of energy and certain other raw materials, that
more than offsets the advantage of emerging coun-
tries in terms of labor costs. This advantage will
only increase as advanced manufacturing comple-
ments our natural advantage in innovation and mar-
ket proximity. Over the coming decade, this
“economic trifecta” will create higher-paying jobs,
leading to higher standards of living.
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