How Assisted
Reality Wearables
Are Disrupting the
Entire Automotive
Ecosystem
Opportunities to enable
collaboration, productivity and
sustainability goals.

The automotive
industry is undergoing
transformation at a
scale not seen since
Henry Ford installed
the first moving
assembly line in 1913.
Just as Ford’s
innovation upended
everything the industry
Ford’s early Model T
knew about how
assembly line
automobiles were
made, from how
workers performed their jobs to how inventory was
held and cars were sold, the widespread move
toward electric, connected and self-driving vehicles
is in the process of digitally transforming the
automotive industry, requiring an updated partner
ecosystem, workflows, workforce upskilling and
more.

The future of the automotive powertrain system is an electric
one. We witnessed the “tipping point,” according to McKinsey, in
passenger electric vehicle (EV) adoption in the second half of
2020, when EV sales and penetration accelerated in major
markets despite disruption to the economy due to the COVID-19
pandemic.1 And amid new regulatory targets for EV sales in the
EU, the U.S. and other countries, many automakers are now
deprioritizing investment in internal combustion engine (ICE)
vehicles.

Sales of electric vehicles (including hybrids)
are projected to nearly double in 2022 to reach
1.2 million. To put it candidly, dealers are
unprepared.

This shift will disrupt more than just automakers—it will affect the entire automotive supply chain, from aftermarket suppliers to
body shops to retail dealerships and service centers. As electrification of the automobile ramps up, suppliers must pivot from
ICE to EV components, including batteries, sensors and electric drives. The whole manufacturing and repair process is radically
different with electric vehicles, from safety precautions to testing procedures.

Increased EV battery demand will necessitate new battery
“giga-factories”—in fact, 13 new battery cell giga-factories will be online
in the U.S. by 2025, according to the Department of Energy.2 The
increase in batteries will also compel the industry to find better ways to
recycle and dispose off batteries—millions of tons of EV batteries are
expected to be decommissioned over the coming decades, but today’s
recycling methods are fairly crude in large part due to the cost,
complexity and safety hazards associated with disassembling EV
batteries.3
All of these things will require a focused investment in upskilling
people—nearly 1 million people work in automotive vehicle and parts
manufacturing in the U.S. alone,4 and another million service those
vehicles.5 Upskilling one million automotive service workers who lack
capability and confidence assembling, repairing or replacing new
components and even the charging stations required to keep them on
the road is no small feat and will require new methods. In fact, perhaps
the most significant effect of the transformation of the industry is on
dealers and the service technicians they employ—the workforce simply
doesn’t have tacit knowledge servicing electric drive trains. While
adoption in the U.S. is still nascent when compared to countries like
Norway and Iceland, where EVs account for 75% and 45% of the
market,6 respectively, sales of electric vehicles (including hybrids) are
projected to nearly double in 2022 to reach 1.2 million.7 To put it
candidly, dealers are unprepared.

One study found that service
technicians spend twice as long
diagnosing problems, and 1.5 times
as long fixing them, with electric
vehicles than with internal
combustion engines.

What Is Assisted Reality?
In Industry 4.0, augmented reality (AR) and
virtual reality (VR) are often hailed as the next
great leap in boosting worker productivity.
But these technologies aren’t always
practical when used as manufacturing or
frontline tools—they’re often inappropriate or
even unsafe for workers in many use cases.

Service technicians are increasingly being asked to solve a whole new
set of challenges that have nothing to do with the valves, cylinder heads
and spark plugs they’ve become accustomed to while serving internal
combustion cars. This is causing significant delays in service, which has
a corresponding effect on productivity as well as customer satisfaction.
In fact, one study found that service technicians spend twice as long
diagnosing problems, and 1.5 times as long fixing them, with EVs than
with internal combustion engines.8

Unlike AR, assisted reality is a reality-first,
digital-second experience. Assisted reality
allows frontline workers to have full situational
awareness. Information is not typically
overlaid with real-world view; assisted reality
allows a person to view a screen within
immediate field of vision, hands-free, and
gives the worker access to the right
information just when they need it. Assisted
reality can be likened to a car dashboard that
provides critical information at a glance.

Training these technicians on these reimagined cars is not an
insignificant challenge: Dealers employ more than 230,000 of the
620,000 automotive service technicians and mechanics in the U.S.
alone,9 and bus and truck mechanics add another 250,000 to the total
workforce in the country.10
In this environment, an increasing number of automotive leaders are
embracing the opportunity of assisted reality wearables to augment the
workforce with information and technology to enable them to work more
collaboratively, productively and sustainably. In this white paper, we
explore current and emerging applications for assisted reality wearables
in the automotive industry and detail how leaders can craft an effective
strategy to empower the entire automotive ecosystem.

Keeping Frontline Workers Connected
and Situationally Aware
Hands-free, industrial-strength head-mounted wearables connect
frontline workers across the automotive ecosystem with information and
expertise needed to successfully complete job tasks safely and
efficiently. With a voice-controlled interface and appropriately ruggedized
hardware able to operate in even the loudest and most safety-intense
environments, assisted reality solutions deliver real-time access to
information and expertise, anytime, anywhere.
While the primary goal of assisted reality wearables is to obtain and
deliver key information to people in real-time, wearables also leave the
user’s hands free to work on other tasks and allow users to interact with
other devices using vision, voice and gestures. They can be operated in
hazardous as well as very noisy conditions, which makes them
particularly useful for the automotive industry.11
Assisted reality wearables can be used with a wide variety of software
solutions targeted to specific business outcomes. The enterprise
applications already in widespread use with wearables in the automotive
industry include TeamViewer Frontline, which runs on RealWear devices
to connect OEMs’ Technical Assistance Centers to technicians’ affiliated

Key Areas of Opportunity for
Assisted Reality in the
Automotive Industry
•

Dealer services: Repairs, warranty
and training

•

Factories: IoT data visualization,
workflows, inspections

•

Warehousing of parts: Picking, packing
and palleting

•

Electric cars: Repairs, workflows

•

Emissions inspections for compliance
via workflows (DEQ/MOT).

dealer networks, and IBM Inspector Wearable, which offers AI-based
object recognition.
Wearables can increase employee
efficiency, improve training and
development, enhance
communication, reduce rework and
push informed decision-making to
line employees, bringing about
greater efficiency and transparency.”
- Cognizant Report on wearables in
the automotive industry.12

Common assisted reality use cases include
•

Remote Expert Guidance: Connect the global workforce and
enable frontline workers to get assistance from an expert remotely to
resolve any complex issue.

•

Digital Workflow: Reduce operational errors with step-by-step
visual work instructions, checklists and on-the-go data entry.

•

Visual Assistance: Enable hands-free verification and visual
documentation with a high-definition camera that takes photos and
videos of hard-to-reach places.

•

Industrial IoT Data: Give workers the real-time data they need when
operating, inspecting or maintaining equipment.

•

Document Navigation: Improve productivity and safety by viewing
technical manuals and reference documents with eyes forward and
hands-free.

How Automotive is Leveraging Assisted
Reality Wearables
Key areas of opportunity for assisted reality in the automotive industry
include dealer services, factories, warehousing and electric cars.

Dealers’ service departments
Dealers are experiencing a massive shortage of skilled workers amid
significant churn. Exacerbating the pandemic-fueled Great Resignation is
the fact that some service technicians with 30 or 40 years of experience
are simply resistant to change—they don’t want to invest the time and
energy in learning a new set of parts, processes and technologies. The
result? A lot of new employees and existing ones who need to be trained
to service cars with a greater number of electric components.
The need for efficient service and repairs is only heightened in the
commercial vehicle segment. Downtime—or, conversely, the amount of
time a vehicle is in service—plays a key role in the economics of this
business. These companies are already dealing with significant capacity
constraints, and a truck that’s sidelined for three weeks can make a
significant dent in revenue while negatively impacting a trucking
company’s ability to meet customer commitments and expectations.

How assisted reality wearables can help
Access to remote experts, digital workflows and technical manuals
enables swift diagnoses and resolution of issues and allows technicians
to learn as they go, so you can have a car back on the road in hours or
days rather than weeks or months .
In one case, a Volkswagen commercial van had been in the shop for
more than three weeks while technicians tried to figure out why it
wouldn’t start. When the dealer used a head-mounted assisted reality
device to connect a remote expert with the in-shop technician, they were
able to identify the problem—two crossed wires—and resolve it, all
within just 30 minutes.
Assisted reality wearables help teams solve problems more quickly—and
in the process, you’ve trained the mechanic who is new to working with
electric components. Learning by doing is much more effective than
reading a manual—new skills are mastered more quickly and are easier
to remember, building confidence in the workforce while improving
capability, boosting first-time quality and getting vehicles back on the
road more quickly. It also enables one expert to mentor not one worker
but 10 simultaneously.

Volkswagen Boosts
Repair Efficiency By
With Assisted Reality
Wearables

93%

Increasingly advanced vehicles require
service technicians to collaborate with expert
engineers, which lengthens maintenance
time. Volkswagen Group UK deployed
RealWear wearable devices to technicians in
67 van centers and 10 authorized repair
shops, enabling them to connect directly with
experts. In doing so, VW:
•

Increased repair efficiency by 93%

•

Reduced travel-related carbon emissions

•

Improved customer satisfaction by
shortening repair time

This industry segment is also subject to annual tests of vehicle safety,
roadworthiness and exhaust emissions in many countries, including the
U.K.’s Ministry of Transport (MOT) test. Assisted reality wearables can
aid in the annual testing process.
The reduction in travel associated with repairs and training can also help
companies not only reduce the time and cost associated with travel but
also help them meet goals to reduce carbon emissions—without
negatively impacting collaboration. With industry players under
increasing pressure to act on their carbon footprint, assisted reality
wearables can help close the gap.

Factories/manufacturing
Manufacturers are operating in a supply-constrained environment due to
an ongoing worldwide shortage of semiconductor chips and other key
materials, which makes it imperative to maximize first-time yield. Any
rework required slows down the supply chain and limits production.
In addition, unplanned production stoppages increase maintenance
costs dramatically. To mitigate unexpected failures and resume
production, on-site technicians need assistance immediately, but
experts may be located at another plant in another city.

How assisted reality wearables can help
Safety-oriented, head-mounted displays (HMDs) play an important role
in helping solve these supply chain challenges by identifying defects and
improving throughput as well as increasing the efficiency of field service
and inspections. They can also be used to effectively and efficiently train
workers in a safety-critical environment.

Goodyear Drives Remote
Collaboration with RealWear
and Teams
Goodyear depends on more than 2,500
engineers to keep its complex production
processes running optimally in more than 30
factories around the world. When the
pandemic hit and business travel ground to a
halt, the company began using RealWear
devices and Microsoft Teams across
projects—a dramatic shift that allows
engineers to see issues and opportunities
first-hand remotely if a factory machine
breaks. Within minutes, front-line workers are
connected to a remote expert; with just a
couple of voice commands, they can capture
video, take pictures, chat and interact with
team members working elsewhere.

In addition, remote access to experts helps workers collaborate remotely
to pinpoint production issues, reducing the length of any unplanned
stoppages.

Warehousing—pick, pack and pallet
Just-in-time manufacturing plays a key role in the automotive industry.
The Kanban System, which was invented by Toyota to supply parts as
they’re needed in the manufacturing process, is in wide use, and the
focus on reduced inventory means warehouses need to be able to find
parts and deliver them to the factory line quickly.

How assisted reality wearables can help
By equipping workers with wearables that scan QR codes as the worker
walks thought the warehouse, you can quickly direct workers to the
parts that are needed. Increased efficiency and reduced inventory
ultimately help reduce the cost of manufacturing.

Electric vehicle batteries and recycling
While EVs are more eco-friendly than their gas-burning counterparts,
they do have environmental costs. The batteries that power them
contain minerals like cobalt and lithium that are primarily extracted
overseas, where they contribute to global carbon emissions. The
batteries are also toxic and can cause fast-moving fires.13
Extracting the valuable materials from an EV battery is difficult,
labor-intensive and often dangerous, but recycled materials could
theoretically supply more than half of the cobalt, lithium, and nickel in
new batteries by 2040, even given the increasing popularity of EVs.14
Researchers and entrepreneurs are already coming up with
cost-effective ways to reuse most of the waste.15

How assisted reality wearables can help
Step-by-step instructions that are easily accessed in the field via
hands-free wearables help ensure that workers handling EV batteries
follow the manufacturer’s instructions for testing, storage, use, charging
and maintenance. Assisted reality can also be leveraged to use
computer vision object recognition to highlight the battery parts to be
picked from a conveyor or identify potentially dangerous items that could
cause a fire. In addition, with many types of batteries in use, assisted
reality wearables can also help introduce automation to the recycling or
measurement process or rapidly reconfigure a recycling line.

I see Teams and RealWear
becoming the way that we
train people to produce
the products, for today
and the future,”
-Dallas Olson, VP of Global
Manufacturing and
Engineering, Goodyear.

Moving Towards the Future: Creating a
Wearable Strategy for Automotive Industry
Assisted reality wearables offer clear benefits to the automotive
ecosystem, but realizing their massive potential across your
enterprise—and getting the attention of your chief digital officer—will
require a clear vision and strategy with clear expectations for timelines.
By finding the right local or regional project, you can realize quick wins
that will generate massive ROI within the first few deployments.
Here’s what you need to consider to maximize your investment in the
technology and deliver the outcomes you’re looking for.

Start with the end in mind
What is the business problem you are trying to solve, and what are the
metrics that will help you measure whether you have achieved it?
Perhaps you want to reduce the training time for an automotive service
technician to learn how to service an electric drive train by 50%, from
three months to six weeks. Or maybe you are looking to increase
first-time yield in battery acceptance testing from 85% to 95%. If you’re
successful, how much money will you save or make? The goals and
metrics will be unique to your organization, but they must be specific.

Don’t try to go it alone
Deploying wearables at scale across the automotive ecosystem requires
a concentrated focus to systematically deploy, configure and secure the
solution; train users; escalate issues; and manage change in order to fuel
adoption at scale. Incorporate global systems integrators (GSIs) and
change management to smooth the path forward.
Working with a systems integrator can help simplify the challenges
associated with equipping a large number of workers with wearables
connected to other IoT devices. As physical and digital interfaces
become intertwined, it puts an added strain on IT infrastructure and
introduces new security and privacy concerns.
As with any new technology, adoption will hinge on bringing
stakeholders along the journey, with regular updates as milestones are
reached. Identify the people who are most likely to evangelize or resist
new technology, and focus not on the technology behind the wearables
but on business and employee/HR benefits (how they will make users’
day-to-day jobs easier, save time or increase customer satisfaction).
Ignore change management at your own peril—without a focus on
adoption, you’ll be stuck in pilot purgatory, unable to succeed at a global
scale.

Ask yourself: What is the business problem
you are trying to solve, and what are the
metrics that will help you measure whether
you have achieved it?

Without a focus on adoption, you’ll
be stuck in pilot purgatory, unable to
succeed at a global scale.

Streamlining inspection
workflows
Assisted reality wearables can deliver a fast
ROI for annual inspections targeting vehicle
safety, roadworthiness and exhaust
emissions, for example MOT tests in the U.K.
In this case, a buyer could use the wearable
in one or two locations first and seek
feedback before standardizing on the
wearable across all locations.

Take baby steps
Start with a small number of manageable tasks or projects, then evolve
your use of assisted reality wearables over time. Look for low-hanging
fruit and areas that will be easier to scale. For an automotive service
dealer, for example, the easiest place to start may well be with using
wearables for access to remote experts. If you’re already using
wearables for remote assistance, it may make sense to move on to
step-by-step work instructions. If you’re considering using assisted
reality wearables for MOT testing, for example, deploy the devices in one
or two locations first and gather feedback before standardizing across
the enterprise.

By tailoring training to the person
taking it, you can reduce the time it
takes to spread knowledge
throughout the workforce. Along the
way, you can collect analytics to help
improve the training you do offer.

Then, consider investing in developing digital workflows specific to your
worker’s routines where there is potentially high value and low risk. Once
a mechanic or worker in a manufacturing facility is trained, they can
perform the required tasks themselves but may need the occasional
reminder in the form of step-by-step instructions delivered using
wearables. Companies need to invest in developing content that
systematizes work instructions.
The next step could be to incorporate dynamic training. By modifying
training automatically based on the performance of the worker taking it,
you can ensure that workers who need extra instruction or practice get it
while letting more efficient or more advanced workers move through
training at a faster pace. By tailoring training to the person taking it, you
can reduce the time it takes to spread knowledge throughout the
workforce. Along the way, you can collect analytics to help improve the
training you do offer.
Expand software and use cases as your business evolves, so you can
continue to derive increased value from your investment in wearables
over time.

Focus on your people
Understand that it’s not about the technology—wearables exist to
augment the human, not the other way around. Humans will play a
starring role in the transformation of the industry—as Elon Musk said
after excessive automation at Tesla led to missed production targets and
manufacturing challenges, “Humans are underrated.”16
Assisted reality wearables have been specifically designed for the
modern industrial worker. The automotive industry is rapidly evolving,
and so must the role of the frontline worker. As repetitive tasks get
moved to robotics, human tasks will require special technology to
communicate and get real-time information to keep cars and the
equipment that build them running smoothly, including robots, batteries,
etc. Training is essential, but real-time information is just as important.

Augmenting the Human
Experience
Wearables exist to augment the human, not
the other way around. As Elon Musk said
after excessive automation at Tesla led to
missed production targets and manufacturing
challenges, “Humans are underrated.”

The Future May Be Electric, But It Will Continue to Be Human
Clearly, the industry that was started by Henry Ford is playing catch-up to
Tesla and a number of emerging and promising startups, including Waymo,
Zoox, Lucid Motors, Workhorse and Bollinger, but doing so successfully will
hinge on the ability to overcome the industry’s supply chain and training
challenges. Amid it all, humans will continue to be the essential ingredient to
take the industry to the next level of productivity and total transformation.
There are many ways wearables can be used to augment, not replace,
humans across the automotive ecosystem. By providing data and real-time
information to frontline workers, we can remove the barriers to
transformation, reduce the cost of service and manufacturing, and make the
experience better for the customer.
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