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Is the Metaverse dead? With the same
rapidity that it was hyped up only a couple
of years ago, today it has fallen from
grace. So far, most people have failed to
get excited about the idea of spending
large amounts of time withdrawn from the
real world wearing clunky goggles. Now,
it's all about artificial intelligence.

So, should businesses just drop the Metaverse, or at least put it

on the back burner, and focus on Al instead? Recent work by ADL's
Blue Shift institute on the Industrial Metaverse - that is, metaverse
applications for business, rather than consumers - strongly suggests
that businesses would be unwise to do so.

In this article we explain what the Industrial Metaverse really means,
its key building blocks, the business value it can deliver, and what
companies should do about it. The summary provided here is based on
a comprehensive Blue Shift study conducted in early 2023, comprising
in-house research, client experience, and contributions from
simulating interviews with experts across industry and academia.
The full report is available at www.adlittle.com.
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WHAT'S NEW ABOUT THE INDUSTRIAL
METAVERSE?

Most people understand that the Industrial Metaverse is concerned
with the use of virtualization to conduct various industrial tasks
better, aimed at delivering benefits such as greater operational
efficiency and effectiveness, reduced costs, and better quality.

However, views differ about whether the Industrial Metaverse is a
genuinely new concept, or instead just a new label for existing digital
technologies under the Industry 4.0 umbrella that have been around
for a long time (Figure 1).
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FIGURE 1: INDUSTRY 4.0 TECHNOLOGIES RELEVANT FOR THE INDUSTRIAL METAVERSE

Industry 4.0 refers to the “fourth industrial revolution,” and was first
coined in 2015 to capture the transformational impact of cyber-
physical systems. As shown in Figure 1, some of the technology blocks
that are part of Industry 4.0 are also highly relevant for the Industrial
Metaverse, including Al, connectivity, cyber/physical systems,
blockchain, virtual workplace, and digital twins. In fact, virtual
models, simulations, and digital twins of factories and plants have
been around for nearly a decade, and digital design tools even longer.
Virtual training, such as training for airline employees, is also well
established. Significant improvements in productivity and efficiency,
up to double-digit percentages, have been demonstrated in existing
applications.

That said, implementation of Industry 4.0 is still by no means

as widespread as was expected a decade ago. It faces several
common barriers, including high upfront investment, difficulties

in coordinating the required cross-functional transformation,
challenges in data security and management, lack of available skills,
and limitations imposed by legacy IT systems.
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So, what's new about the Industrial Metaverse? What's new is
a convergence of key technologies leading to a step-change in
simulation capabilities (Figure 2).
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FIGURE 2: INDUSTRIAL METAVERSE TECHNOLOGY DEVELOPMENT AND CONVERGENCE

Up until now, digital twins have been mainly limited to discrete
products, components, plants, or factories. Use cases have been
mainly targeted at operational and maintenance performance
improvement. Further developments in simulation of complex
systems, data visualization, and Al, combined with ongoing
improvements in connectivity (I1oT) and collaboration technologies,
supported by increasing computing power, mean digital twins are now
becoming possible for multiple connected facilities and systems.

This extends and elevates digital simulation from the level of
operational improvements and design aids, towards becoming a key
tool for strategic decision-making across complete systems - and
ultimately across an entire global industrial enterprise.

Some early examples have already been shown: BMW's iFactory
program involves simulation of potentially all its production facilities
to enable a complete production strategy based around the use of
digital twins for all production sites.

Perhaps even more impressively, Michelin has applied digital twinning
together with complex system modeling to optimize its global
sourcing strategy. (See Box 1.)
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Box 1: Michelin: Evolving digital twins beyond plant level to
optimize global sourcing strategy

Michelin, the global tire manufacturer, has 70 production plants

with operations in more than 170 countries and a growing number of
product models. In 2021 the logistics cost was EUR1.9 bn. As Michelin's
strategy is to manufacture products near the point of sale, global
sourcing is a major challenge. Michelin was looking for a way to test
different sourcing strategies and scenarios against each other to
identify the best options, as well as ask "how-to" questions to help
decide the best actions to optimize cost, quality of service, carbon
footprint, and stock levels.

Although Michelin had used digital twins in product development
for around 30 years, it had not applied the technology to sourcing,
given the complexity of the global sourcing system with its multiple
elements, relations, and nested subsystems.

Working with technology partner Cosmo Tech, Michelin built a
complex systems digital model for global sourcing, including

key indicators such as service levels, CO2 emissions, inventory,
distribution, and plant capacity. This covered 1,700 product models,
all within a complex manufacturing and distribution matrix. This
“Simulation Digital Twin” allowed Michelin to run more than 80,000
simulations, each with more than 3,000 different and dynamic
decision variables, and built-in optimization algorithms to determine
the best strategy to adopt.

From this, Michelin was able to identify an actionable strategic
sourcing plan for the next five years that would reduce its logistics
costs by EUR10 million annually. This also optimizes the global profit
margin by several percentage points and reduces transport and
customs costs by more than 60 percent.

HOW BEST TO CONCEPTUALIZE IT

Based on this idea of a step-change in simulation capabilities, we can
usefully define the Industrial Metaverse as follows:

“A connected whole-system digital twin with functionalities to
interact with the real system in its environment, allowing decision-
makers to better understand the past and forecast the future”

Figure 3 shows its primary functional and technology building blocks.
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FIGURE 3: THE FUNCTIONS AND BUILDING BLOCKS OF THE INDUSTRIAL METAVERSE

At the core is the “whole-system digital twin,” which ultimately
could represent a complete end-to-end industrial system, including
not just physical assets, but also processes, functions, resources,
and organization. It would extend beyond the company boundaries to
include relevant players and interactions across the whole company
partner ecosystem, both upstream and downstream. It could also
eventually include the broader environment within which the
company operates. It needs to be constructed as a complex system
to enable realistic and dynamic system behaviors to be modeled.
Extensive “what-if” simulation functionality is a key part of the twin.
Simulations are based on not just past data, but also present and
future data.

Four key functions are necessary for the system to operate:

- Connect: The digital twin is permanently connected to the
real-world system through the IoT (for “hot” current data) and
ERP systems (for “cold” stored data). Real-time bidirectional
connections enable continuous data collection and actuation
back onto the system.

- Compute: The capability to process very large data volumes from
the real system, including analytics, complex system modeling,
pattern recognition, and simulation, to enable future scenario
formulation.

- Conceive: Visualizing both physical and non-physical data, which
may or may not be fully immersive. These visualizations interpret
and present complex data in different ways, not only to simulate
reality, but also to facilitate understanding and illustrate
“what-if" scenarios.

75



PRISM: SIMULATING STRATEGY - THE REAL POTENTIAL OF
THE INDUSTRIAL METAVERSE

- Collaborate: Functionality to enable a range of interactions,
between internal staff, ecosystem partners, value chain players,
customers, and others. Interactions may include commercial
transactions as well as everyday co-working.

Figure 3 shows five key technology building blocks that enable this
functionality, supported by a sixth computing capability technology
block. These technologies, for the most part, exist already. However,
further development is needed in all of them to deal with the
increasing scale and complexity of data. Increased computing
capability itself is a critical enabler for achieving very large,
connected digital twin simulations.

Overall, the picture suggests a timescale of five+ years before true
connected whole-system digital twins will be feasible, although in the
meantime, intermediate steps involving digital twins of increasingly
complex systems (such as the Michelin global sourcing example
above) are still possible.

WHY SHOULD COMPANIES PURSUE THE
INDUSTRIAL METAVERSE?

1. CONVENTIONAL STRATEGIC
DECISION-MAKING IS BECOMING
INADEQUATE TO MEET THE
COMBINED CHALLENGES OF
COMPLEXITY, ACCELERATION,
COGNITION, AND SUSTAINABILITY

The last few years have seen a mushrooming of complexity in
industrial systems - for example, in the last two years alone, the
volume of enterprise data has risen by over 40 percent to more than
two petabytes, with vastly increasing partner network complexity.
At the same time, the pace and unpredictability of change is
accelerating. The limitations of human cognition mean making good
decisions within these faster-moving, unpredictable systems is
difficult. Even more importantly, sustainability imperatives mean end-
to-end complex industrial system control is becoming increasingly
important, for example, to manage Scope 3 emissions and develop
strategies to achieve net-zero growth.

Conventional strategic decision-making is poor at meeting these
challenges because it typically relies on oversimplification of complex
systems. This means it often misses unexpected system impacts, and
can be lagging rather than leading, failing to anticipate and react
fast enough to rapid changes. The Industrial Metaverse offers the
possibility of allowing companies to take informed C-level decisions
based on a dynamic, forward-looking, whole-system approach. This
would identify performance improvements and the impacts of change
more rapidly and effectively, as well as help deliver on obligations to
manage overall impacts and achieve sustainable growth.
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2. THE BUSINESS BENEFITS OF THE
INDUSTRIAL METAVERSE, EVEN IN
THE SHORT-TERM, ARE SIGNIFICANT

As we have noted, even if fully connected, whole-industrial-system
digital twins are some years away, organizations can still reap
significant benefits from existing applications, many of which
overlap with Industry 4.0.

Today's use cases can be split into four categories:

- Optimization: e.g., improvements in operation and maintenance,
product quality, supply chain, and customer service

- Training: e.g., operational staff, safety,

remote, and product training
THE CURRENT INDUSTRIAL

METAVERSE MARKET - Technical tools: e.g., design/

SIZE IS IN THE USD100- construction integration, asset

150 BILLION RANGE inspection/maintenance, and remote
troubleshooting

(DEPENDING ON HOW YOU

DEFINE THE SCOPE). - Management tools: e.g., virtual

meeting, collaboration, transaction,
and interaction tools

As digital twins extend beyond discrete plants towards industrial
systems, the benefits will surpass productivity and efficiency to
include the potentially much greater impacts of better strategic
decision-making on overall growth, margin, and shareholder value.

3. THE INDUSTRIAL METAVERSE
MARKET COULD ACCELERATE
RAPIDLY IN A FIVE+ YEAR
TIMEFRAME

Predicting when technologies will accelerate is always difficult. The
sudden explosion of Al, together with advances in complex systems
simulation, data visualization, and connectivity, could act as a
catalyst. Importantly, unlike with the consumer Metaverse, adoption
does not depend on acceptance of immersive virtual environments.
Reflecting this key point, Apple’s CEO, Tim Cook, prefers to use the
term “spatial computing” rather than “Metaverse.”

The current Industrial Metaverse market size is in the USD100-

150 billion range (depending on how you define the scope). Our
conservative forecast is that it will grow to around USD400 billion
by 2030, although the upside could be more than USD1 trillion, with
a CAGR in the 20-30 percent range.
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INSIGHTS FOR THE EXECUTIVE - WHAT
SHOULD COMPANIES DO NOW?

Companies need to consider their strategy for the Industrial
Metaverse in the context of their broader digital transformation
journey. Organizations cannot easily “leapfrog” to full Industrial
Metaverse implementation unless digitalization is already fairly
mature. We suggest four steps:

1. REVIEW DIGITALIZATION STRATEGY,
JOURNEY, AND POSITION

As a starting point, companies need to have a clear vision and
pathway for their overall digitalization journey. Understanding the
current position on the digitalization journey helps to determine:

- What still needs to be done in terms of digitalization basics before
embarking on Industrial Metaverse development (such as data
availability and infrastructure)?

- What is a realistic pace of development going forward?

- What would be a feasible target destination to align with the rest of
the digitalization journey?

2. IDENTIFY VALUE-ADDING
OPPORTUNITIES AND DEVELOP
A ROADMAP

Many applications and use cases already exist. In developing the
roadmap, companies should consider:

- What potential applications and use cases would add the greatest
value? The initial applications for the Industrial Metaverse are likely
to be operational, with an aim to extend towards more strategic
applications over time.

- What is already technically feasible today, versus potentially
feasible in coming years? As we have seen, although many feasible
opportunities are currently available, large-scale complex industrial
system simulations are still some way off.

- What is the vision and ambition for Industrial Metaverse
applications in a five+-year time frame? The scale of ambition may
depend upon the scale of digital transformation that companies
are already committed to.
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In developing the road map, companies should avoid overambitious
detailed modeling at the start, as this could stifle early progress. As
well as the use cases themselves, the roadmap should consider what
new processes are needed to access, update, analyze, interpret, and
act upon the required data.

3. IMPLEMENT PILOTS, ADOPT A
TEST-AND-LEARN APPROACH, AND
MANAGE CHANGE PROACTIVELY

An agile and responsive test-and-learn approach will work best. This
means starting small and selecting initial pilot projects that are
readily replicable, with relatively short payback times that do not
need extensive involvement from external stakeholders. Managing the
people impacts of implementation is key, for example, new roles and
skills requiring support over an extensive period.

4. BUILD AND ALIGN THE PARTNER
ECOSYSTEM, CREATING A WIN-WIN

The major benefits of the Industrial Metaverse are realized through
involving not only internal operations, but also the partner ecosystem.
This requires sharing of much more data than is traditionally shared
between commercial partners,
which demands a new mind-set

THE MAJOR BENEFITS OF

THE INDUSTRIAL METAVERSE and culture. Mutual benefits
ARE REALIZED THROUGH should be clearly demonstrated
INVOLVING NOT ONLY INTERNAL - such as faster customer
OPERATIONS, BUT ALSO THE response, reduced working

capital, smoother customer/
supplier interfaces, and better
management of sustainability impacts. Data management standards
and adequate safety and security are also key.

PARTNER ECOSYSTEM.

The Industrial Metaverse has tangible business value beyond the hype.
Executives should not write it off just yet.
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