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About the survey

The promise of edge computing and 5G in manufacturing
“Industry 4.0,” “smart factories,” “digital transformation” — these days, IT and Production leaders find their chief sources of
information brimming with talk of the industrial revolution taking place at “the edge.” Success stories from digital innovators
are emerging about advances in edge computing, artificial intelligence (AI) models and 5G connectivity that help enterprises
hone skills and processes to meet increasingly stringent profitability, sustainability and safety goals.
In manufacturing, “the edge” is the production environment, where cameras, sensors, actuators, machines and assembly
lines generate data. Using edge computing technology, enterprises collect and translate data from these sources or
from automation control systems connected to these sources. The data is analyzed using technologies such as streaming
data analytics and AI to enable immediate insights for rapid decision making and instantaneous action.
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Outcome-driven use cases
The use cases behind today’s success stories are as varied as manufacturing
subsectors, but themes are emerging: Connected worker, overall equipment
effectiveness, predictive maintenance, production quality, yield optimization,
enhanced logistics, production optimization and digital twins are among the
most common manufacturing edge use cases.
Edge computing with AI and streaming data analytics is increasingly deployed for
use cases such as predictive maintenance, computer vision, production quality and
digital twins, all of which require analyzing vast volumes of multi-dimensional data
such as images, audio and sensor readings from connected devices and equipment
and other assets.
Certain use cases, such as those that enable the connected worker to be more
productive and safer, rely on high-speed and ultra-low latency connectivity, such as
Wi-Fi and cellular, to deliver just-in-time productivity and safety information. Other
emerging use cases, such as augmented reality and mixed reality for maintenance
and training applications, will require the flexibility and cost-effectiveness of 5G
networks to solve age-old connectivity and Wi-Fi data throughput issues.
Together, these technologies and use cases can help manufacturers give their
customers what they want when they want it: innovative, high-quality products
at competitive prices.
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USE CASES
Connected worker
Overall equipment
effectiveness
Predictive maintenance
Production quality
Yield optimization
Enhanced logistics
Production optimization
Digital twins

Manufacturing leaders’ perspectives
To better understand what manufacturing leaders expect from edge computing and 5G technologies and how they
are approaching adoption, Dell Technologies and Intel sponsored a global survey of 175 manufacturing IT leaders and 175
Production leaders. When asked, “To what extent do you agree or disagree with the following statements,” a vast majority
of respondents agreed that:

A successful partnership between IT
and OT will accelerate the transformation
of production operations.

58%
Strongly
agree

35%
Slightly
agree

Edge computing is essential to
modernizing production operations.

57%

38%

Strongly
agree

Slightly
agree

5G will transform production
operations within the next
three years.

51%
Strongly
agree

What is behind these beliefs? Let’s look deeper into these manufacturing leaders’ expectations and intentions.
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40%
Slightly
agree

Manufacturers’ expectations for edge computing
When we asked where IT and Production leaders expect edge computing to have the most positive impact,
their responses were far-ranging.
Enhanced operations

41%

expect edge computing to simplify
data management to drive and impact
production operations.

37%

say edge computing enables faster
and better decision-making on the
production floor.

Equipment reliability, resilience and overall effectiveness
Edge computing is seen as one of the keys to gaining greater value from manufacturing assets.

35%

say edge computing drives
greater reliability and resilience.

31%

Increased safety
Manufacturers expect edge computing to help them create safer factories.

28%

cite improved safety as an
important operational benefit.
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respond that edge computing has the
potential to increase overall equipment
effectiveness.

Manufacturers’ expectations for edge computing
Greater innovation and agility
Survey respondents see edge computing as one of the keys to innovation and agility in the modern factory.
say that edge computing enables scaling
modernization and innovations across
processes and locations.

31%

19%

respond that edge computing
enables adaptability to new situations
and use cases.

Some notable differences emerged between IT leaders’ and Production leaders’
perspectives on the positive impact of edge computing:
IT LEADERS

PRODUCTION
LEADERS

IT leaders place greater emphasis on the ability
of edge computing to improve decision-making,
reliability and resilience.

41% expect
faster and better
decision-making
on the production
floor, compared to
31% of Production
leaders.

39% expect
greater reliability
and resilience
for manufacturing
systems, compared
to 31% of Production leaders.

On the other hand, Production leaders are more
likely to expect the following positive impacts:

44% expect
to simplify data
management
to drive and
impact production
operations, compared to 35% of
IT leaders.
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20% expect to
lower the cost
of goods sold,
compared to
11% of IT leaders.

Top challenges in implementing edge solutions
As is the case with any emerging technology, planning, deploying and managing edge computing presents challenges.
Following are responses to the question, “What are your organization’s top challenges when planning, deploying and
managing edge solutions?”

41%

30%

30%

Security, privacy and regulatory

Lack of expertise to align business goals
and use case-based solutions

Difficulty managing IT across
multiple environments

28%

27%

19%

Inability to capture,
manage and organize large
amounts of data

Lack of expertise to turn
analytic insights into action

Identifying applications to
support use cases
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18%
Environmental factors
(e.g., harsh conditions)

Differences in IT and Production leaders’ views of challenges
Responses from IT leaders and Production leaders show that they agree that security, privacy and regulatory issues
are their top concern:
Top three concerns cited by IT leaders

46%

Security, privacy and regulatory issues

31%

Managing IT across multiple environments at scale

29%

Expertise in turning analytics insights into action

Top three concerns cited by Production leaders
Security, privacy and regulatory issues

37%

Expertise to align business goals with use-case
based solutions

33%
31%

Inability to capture, manage and analyze large
amounts of data
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5G as an enabler for edge computing use cases
Emerging edge use cases would not be viable without the expanded bandwidth and low latency of 5G networks. These
networks help manufacturers solve the logistical challenges of gathering massive amounts of complex, real-time data from
thousands of cameras, sensors, controllers and other sources.
The drivers for investment in private 5G networks begin with protecting business operations, as indicated by
responses to the question: “Thinking about your organization, which three factors would drive or have driven
your decision to invest in Private 5G?”
Improved business continuity as a key motivator for
investment in private 5G networks

55%
46%

Higher network bandwidth
Greater security in comparison to current network
implementations

44%

Respondents also see 5G as a means to:

42%
empower workers through use of
emerging technologies, such as
virtual reality (VR) and augmented
reality (AR) applications

37%

27%

23%

accelerate
communications

achieve freedom
from hard wiring

enable digital twin
use cases
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New levels of collaboration between IT and OT teams
IT and OT have been working together for over two decades — since automation vendors adopted standard Intel-based x86
workstations and servers from companies such as Dell in lieu of propriety hardware and software on the factory floor. Now,
with digital transformation, edge computing, AI and advanced connectivity penetrating the heart of plant operations, more
collaboration is needed.
Almost half of respondents (47%) say their projects are stuck in pilot stage to some degree because they cannot easily
integrate systems to enable scaling to include other processes or environments.

Our innovations are stuck in pilot
stage because we cannot easily
scale them to other processes or
environments.

Strongly
Agree

Slightly
Agree

19%

Slightly
Disagree

28%

Strongly
Disagree

31%

21%

One of the keys to overcoming this barrier is bringing IT and OT into closer alignment. IT and OT teams must learn each
other’s language. Concepts such as “reliability” and “scalability” that mean one thing to IT teams can mean something quite
different to OT teams. These teams must work together to define and plan for the service level demands of each and to build
business cases to scale pilots into production.
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New levels of collaboration between IT and OT teams
While most respondents agree that a successful partnership between IT and OT will accelerate the transformation of
production operations, getting there will take time. Respondents were asked, “What best describes your organization’s view
of IT and OT partnering to modernize manufacturing operations?” Fewer than one in five (17%) report that IT and OT
operations are fully integrated. In the next 1-2 years, that number is expected to more than double. The number rises again in
three to five years, when 65% of respondents expect to have fully integrated IT and OT functions that will drive manufacturing
toward full modernization.
Next 3-5
years

IT and OT are fully integrated and driving our
manufacturing toward full modernization

65%

Next 1-2
years
2021

42%
17%
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Plan for edge deployments with constraints in mind
Planning, deploying and managing infrastructure at the edge can be challenging because of “constraints” that must be
considered, such as:

Distributed applications,
data and infrastructure
present an expanded
physical and logical attack
surface.

Competitive
differentiation requires
capitalizing on timecritical data in remote,
harsh or space-constrained
environments.

Infrastructure and
operations sprawl and
data silos limit net
value that could be
realized at the edge.

With planning, foresight, and the right technology solutions, these “constraints“ become considerations to be addressed —
not barriers to progress — at the edge. Dell Technologies and Intel experts with decades of experience in the manufacturing
industry are developing solutions optimized for the manufacturing edge and helping customers align use cases to outcomes.
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Simplify your edge
For many manufacturing leaders, edge computing is still an unfamiliar concept. Dell Technologies and Intel understand that
enterprises are concerned about security and optimizing data for insights. We know that neither IT nor Production leaders
benefit from the overhead and sprawl associated with the proliferation of infrastructure to support one-off uses cases. That is
why Dell Technologies collaborates with Intel to deliver a comprehensive portfolio of solutions and services designed to simplify
your edge. This portfolio, along with a flexible consumption model from Dell Technologies, delivers the agility manufacturers
require as they deploy more use cases and applications at the edge and mature their edge computing environments.

Bring intrinsic security to
the edge.

Generate insights where you
need them.

Consolidate as you expand.

We help you by extending supply chain
assurance through a hardware root of trust;
designing security and cyber resiliency into
our infrastructure and devices; and providing
data security and cyber recovery solutions
and services.

We help you manage, protect, and process
data on infrastructure optimized for artificial
intelligence and streaming data analytics,
while resolving the constraints that limit use
cases you can put to work to achieve key
performance indicators.

We help you consolidate operations, data
and infrastructure as your edge environment
expands. You can experience common
management across infrastructure that
supports many workloads and different
operating systems to reduce sprawl
and minimize operational costs, while
accelerating innovation.
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Build your remarkable future today
With help from Dell Technologies and Intel-powered infrastructure, manufacturing enterprises can accelerate edge
computing initiatives enabled by 5G, streaming data analytics and AI to:
- Capitalize on production data by driving better real-time equipment effectiveness and efficiencies.
- Integrate new edge infrastructure easily with existing brownfield and new manufacturing and control systems.
- Secure data, workloads and IT infrastructure for manufacturing operations.
- Scale edge solutions to advance manufacturing outcomes across local, regional and global operations.
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About the survey
The global survey that gave rise to this paper is based on research sponsored by Dell Technologies and conducted by Vanson
Bourne, a United Kingdom technology market research firm, in May 2021. The survey encompassed 350 respondents, half
of whom were in IT management roles and half in manufacturing roles, including operations, engineering and production/
manufacturing — referred to in this paper as “Production leaders.” The survey spanned six countries, with respondents as
follows: 75 in the United States, 50 in Brazil, 50 in the United Kingdom, 50 in Germany, 50 in France and 75 in China.

The interviews were conducted online and were undertaken using a rigorous multi-level screening process to ensure that
only suitable candidates were given the opportunity to participate. Unless otherwise indicated, the results discussed are
based on the total sample.
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For more information about how you can build
remarkable outcomes at the edge for your enterprise,
visit DellTechnologies.com/ManufacturingEdge and
Intel.com/Manufacturing
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