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What you’ll learn:

•	 Industry 4.0 only works when it’s built on a solid 
foundation of operational efficiency.

•	 Cultural and operational gaps can derail even the 
most well-funded digital transformation efforts.

•	 When manufacturers skip the groundwork and 
jump straight to flashy tech, they often end up with 
disjointed data, employee resistance, and under-
whelming ROI.

No one disputes the promise of Industry 4.0 technolo-
gies because they can yield smarter decisions, increase 
productivity, and lower costs. Digital transformation has 
been a top priority for manufacturers for years. While the 
desired destination is clear, the path to this outcome is 
not.

While the outcomes are appealing, implementation is 
anything but simple. Many organizations remain stuck, 
unsure how to tackle such a massive shift. Some have 
poured time and money into digital tools with little 
return. Others are still hesitant to take the first step. But 
the truth is, most aren’t approaching digital transforma-
tion the right way.

David Mierau

The promise of digital transformation is real, but the path is paved with more than just new 
tech. Manufacturing leaders who want to see real ROI must prioritize efficiency and discipline.

Why Industry 4.0 can’t succeed without 
operational efficiency
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Why? Because Industry 4.0 only works when it’s built on 
a solid foundation of operational efficiency. Executives 
pursue Industry 4.0 because the math makes sense. The 
potential ROI and value gains often are coupled with the 
risk of being passed by competitors.

See also: AI can expose manufacturing data to risk, so 
audit your implementations, third-party links

However, for frontline workers, it can be a mixed bag 
when implementation begins. Some of them are excited 
by new capabilities while others worry about job security, 
skill gaps, or the loss of autonomy. These cultural and 
operational gaps can derail even the most well-funded 
digital transformation efforts.

No matter what stage you or your organization are in the 
journey, you’re probably thinking about your next step—
or your next 10. Industry 4.0 technologies may solve a 
few of your problems, but oftentimes they can’t solve 
them all.

Data, assets, processes, people, and technology are 
factors that all must work together. That’s what creates a 
smart culture—and it starts by putting your people at the 
center.

The ‘smart’ factory starts with operational 
excellence

To make sense of where Industry 4.0 fits—and why it 
sometimes fails—we need to start with a shared under-
standing of the terms at play. Industry 4.0, also known 
as the fourth industrial revolution, blends machine and 
human capabilities using connected systems, real-time 
digital information, and smart, autonomous technologies.

Episode 1 of (R)Evolutionizing Manufacturing: Where to 
begin a digital transformation

The end goal here is a more efficient, adaptive, and 
data-driven operation. Additionally, many organizations 
have also adopted the term “digital” or “digitalization” 
when referring to broader application of Industry 4.0.

Technology can also play a role in terminology as current 
experts reference Industry 4.0 as primarily a manufactur-
ing- and industrial-based integration of digital technolo-
gies such as AI and machine learning, IoT and big data.
Also, the term “digital transformation” is accepted to 

encompass a broader application of digital technologies 
across many aspects of an organization (e.g. supply chain, 
R&D, etc.) to fundamentally change how it operates.

The reality is that industry leaders utilize these terms in-
terchangeably, so it’s important to understand the scope 
of desired application and be specific with where the 
organization can gain the most value from applying these 
technologies.

Operational efficiency, on the other hand, is about doing 
more with less such as less waste, less downtime, and 
fewer errors. It encompasses everything from process 
optimization and workforce alignment to preventive 
maintenance and engineering asset management. It’s 
the system you create including the people, process, and 
technology, that allows transformation to take root.

See also: Tips manufacturers should follow to meet the 
imperative of modernization

You can’t build a future on a broken system. The dream 
of connected machines and unlimited data is real, but 
with this future comes process complexity.

When manufacturers skip the groundwork and jump 
straight to flashy tech, they often end up with disjoint-
ed data, employee resistance, and underwhelming ROI. 
Automation needs structure—and structure starts with 
people.

Why clean data starts with clean operations

Industry 4.0 runs on data, but data only drives value 
when it’s accurate, consistent, and trusted.

Data distortion results from incomplete maintenance 
logs, skipped production steps, and improperly mon-
itored assets. This results in skewed analytics, false 
alarms, and decision-making built on unreliable founda-
tions. Instead of enabling innovation, poor operational 
efficiency becomes a barrier to digital transformation.

For this reason, cross-functional alignment and oper-
ational discipline are essential. Having systems and 
procedures in place is not enough; workers also need to 
be trained, held accountable, and empowered to exe-
cute well-defined work execution processes. Teams that 
understand how their actions impact data quality are the 
backbone of any successful AI initiative and strategy.

Why Industry 4.0 can’t succeed 
without operational efficiency
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Clean, consistent, and contextualized data is produced 
when training programs are embedded in day-to-day 
routines and best practices are reinforced through 
coaching and collaboration. This feeds AI algorithms, 
drives more accurate predictions, and enables better 
decision-making across your operations.

Episode 2 of (R)Evolutionizing Manufacturing: Data is 
everything

Many organizations do not record all their corrective 
maintenance history on their assets. This data on which 
equipment is breaking down, how often it fails, how much 
labor is utilized to repair it, and what parts are being used 
is all critical to predictive maintenance algorithms.

Optimizing your preventive maintenance strategies 
based upon the effectiveness (or lack of) of current 
maintenance plans is attainable with AI if you have the 
baseline asset and maintenance data.

This data can then be paired with asset condition data 
such as vibration, temperature, power consumption, etc. 
to build very robust failure prediction models to help 
you intervene and repair assets that haven’t shut down 
operations yet.

How operational efficiency enables scalable 
transformation

The benefits of operational efficiency extend beyond 
improved data, making the entire digital transformation 
process more scalable and cost-effective. Some benefits 
include:

•	 Streamlined integration: Organizations with 
well-defined procedures and dependable equip-
ment find that digital solutions can be implemented 
quicker and with less disruption. Smoother oper-
ations reduce friction, whether it’s introducing a 
new predictive analytics platform or integrating a 
computerized maintenance management system 
(CMMS) with enterprise resource planning (ERP).

•	 Scaling that’s future-proof: When your person-
nel are in sync, your procedures are effective, and 
your equipment is well-maintained, scaling across 
multiple sites becomes simpler. You’re not reinvent-
ing the wheel. Instead, you’re replicating a proven 
model, tailored to local needs with local adaptations. 

•	 Culture of continuous improvement: Efficiency 
isn’t just technical, it’s cultural. When teams feel 
supported and are already thinking about optimi-
zation, dependability, and improvement, new tools 
are viewed as opportunities rather than threats. 
Personal training reinforces this mindset, making 
change feel like growth, not disruption.

I have been working with a large multinational manufac-
turing client for the past several years implementing AI 
and machine learning models for asset failure prediction.

They spent two years just preparing their strategy, 
outlining an implementation plan, carefully selecting an 
experienced and capable technology vendor, and then 
finally beginning proof of concept application of the 
technology.

They also spent time ensuring that the locations to re-
ceive the technology were educated on what was being 
implemented to understand capabilities and limitations.

See also: Manufacturers cite widespread labor shortag-
es, use of automation and AI to help

Engineering standards, including a data collection tem-
plate, were created to standardize the preparation ac-
tivities, all while fully partnering with IT and automation 
teams to ensure data connectivity to the AI platform. 
There have still been many challenges, but the failures 
that have been prevented just from the initial installation 
have generated significant ROI on their investment.

The people side of smart manufacturing

Let’s be clear: this is a people problem as much as a tech-
nical one. Cultural change is necessary for digital trans-
formation. Gaining the support of the leadership is not 
enough; it’s also necessary to include frontline workers 
who know the equipment, run the processes, and spot 
problems before they become failures.

That means involving frontline workers early in the im-
plementation process, training them thoroughly, listen-
ing to concerns, and making sure that digital tools are 
designed to support, not replace, human expertise.

Only when its proponents are empowered and in agree-
ment can smart manufacturing be considered an intel-
ligent and informed decision for your organization. This 
shows why the first step in any successful Industry 4.0 
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strategy is building a smart culture that integrates peo-
ple, process, and technology.

See also: How predictive AI can help manufacturers fore-
cast demand for their products

The promise of Industry 4.0 is real. But the path is paved 
with more than just new tech. Manufacturing leaders 
who want to see real ROI from digital transformation 
must prioritize operational efficiency and discipline.

That means investing in data preparation, optimizing 
engineering asset management, and aligning processes 
across teams. It means making cultural change part of 
your strategy, not an afterthought. Here’s how to start:

•	 Assess your current operations. Is your data quality 
good enough to successfully enable AI to generate 
value? Is your operational and maintenance foun-
dation disciplined enough to build new Industry 4.0 
work processes upon?

•	 Engage your workforce. Build buy-in from the 
ground up. Utilize formal organizational change 
management with communication plans to outline 
the approach, plans and value drivers.

•	 Invest in the basics. Before you implement ad-
vanced analytics, ensure you have standardized 
processes, clean data and accessible data.

•	 Think long term. Transformation doesn’t happen 
overnight, but the payoff is worth the effort. Set 
milestones for implementation and value gener-
ation and choose your path forward based upon 
results.

When Industry 4.0 rests on a stable operational founda-
tion, it’s not just a vision, it’s a competitive advantage.

David Mierau is VP of the commercial business division at 
Life Cycle Engineering, a senior reliability engineering subject 
matter expert, and life sciences vertical market leader. Prior 
to joining LCE, he held senior operations and engineering 
leadership roles within the pharmaceutical and discrete 
manufacturing industries for more than 20 years.
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