
KEY TAKEAWAYS
Manufacturing businesses must consider the following:

§ Transformation towards Smart Manufacturing is not a 
discrete technology implementation. Businesses need to 
work with a trusted partner in order to ensure that smart 
manufacturing goals and benefits are realized.

§ There is no ”one size fits all.”  Every company is different.  
Businesses need to create a vision, identify business 
objectives, and identify/mitigate risks.

§ Companies need to take an honest and objective 
assessment of their enterprise. Beyond point solutions, 
companies must consider people, process and data 
maturity.
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BACKGROUND
Global hyper-competition, uncertainties in energy costs and 
supply, and exponential growth in disruptive technologies (e.g. 
AI/ML) are shifting industries toward agile, just-in-time 
processing, high-performance manufacturing, and accelerated 
introduction of new products/services.

GLOBAL MACRO TRENDS
While automation and controls have existed for decades, the 
fully smart factory has only recently gained traction as a viable 
pursuit for manufacturers. Overarching trends seem to be 
accelerating the drive toward smart factories:

§ Global fragmentation of production and supply chain
§ Rapidly shifting customer demands
§ Rapidly evolving technological capabilities
§ Increased supply chain complexity and global 

fragmentation of production and demand
§ Growing competitive pressures from unexpected sources
§ Organizational realignments from the merger of IT and OT
§ Ongoing skills gap and talent challenges

Optimization. An optimized smart factory enables operations 
to be executed with minimal manual intervention and high 
reliability. The automated workflows, synchronization of assets, 
improved tracking and scheduling, and optimized energy 
consumption can increase yield, uptime, and quality, as well as 
reduce costs and waste.

Data and Transparency. In the smart factory, the data 
captured is transparent. Real-time data visualizations can 
transform data captured from processes and fielded or still-in-
production products and convert them into actionable insights, 
either for humans or autonomous decision making. 

Proactivity. In a proactive system, employees and systems can 
anticipate and act before issues or challenges arise. This feature 
can include identifying anomalies, restocking and replenishing 
inventory, identifying and predictively addressing quality issues,
and monitoring safety and maintenance concerns. Manufacturers 
can enact processes such as the Digital Twin, enabling them to 
digitize an operation and move beyond automation and 
integration into predictive capabilities.

Agility. Agile flexibility allows the Smart Factory to adapt to 
schedule and product changes with minimal intervention. They 
can also self-configure equipment and material flows depending 
on the product being built and schedule changes, and then see 
the impact of those changes in real time. Additionally, agility can 
increase factory uptime and yield by minimizing changeovers due 
to scheduling or product changes. 

(Next: Part 2/2, Business Value and Benefits of Industry 
4.0/Smart Manufacturing)

TRAITS OF A SMART FACTORY

Connectivity. The most important feature of the Smart 
Factory, is its connected nature. It is also one of its most crucial 
sources of value. Smart factories require the underlying 
processes and materials to be connected to generate the data 
necessary to make real-time decisions. Data integration from 
the shop floor to the top floor, as well as from suppliers and 
customers, enables a holistic view of upstream and 
downstream supply chain processes, driving greater overall 
supply network efficiency.
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WHAT IT’S NOT
For manufacturers, it is important to note that the journey 
towards Smart Manufacturing is not a traditional destination.  It 
is not like the “one and done” factory modernization of the past.  
Rather, with continued and rapid advancement in technology, 
Smart Manufacturing must be treated as a future Digital State –
a continuous innovation journey towards building an agile and 
high performance enterprise.

BUSINESS BENEFITS
Overall, the adoption of Smart Manufacturing principles and 
technologies offers the following business benefits:

§ Reduces time to market 
§ Leverages dynamic demand-driven economics 
§ Drives higher export markets 
§ Provides global competitive edge 
§ Enables progress toward zero incidents and emissions 

performance 
§ Takes advantage of integrated energy management and 

the smart grid 
§ Enables agile response to consumer demands

At Logical Heuristics, we developed a value realization model 
called the “Business Value Wave.”  Basically, it is composed of 
three innovation areas where together, we can make make a 
business impact and generate new value: Operational 
Excellence, Experience Design and Innovation.

Based on our Business Value Wave, here is a sampling of 
potential benefits where manufacturing can extract value from 
the manufacturing enterprise:

Operational Excellence

§ Predictive Maintenance.  Smart factories generate tons of 
data.  With smart analytics, data will yield asset 
performance issues  that can be fixed with corrective 
action.  Self-correction is what sets smart factories apart 
from traditional automation, resulting in greater asset 
efficiency and lowering costs.

§ Product Quality.  The feature of self-optimization in smart 
factories can predict and detect quality defect trends.  It can 
also help identify discrete human, machine or 
environmental causes, which leads to lower scrap rates 
and lead times.

§ Optimized Processes.  Optimized processes means 
optimized products.  They are usually cost-efficient and 
produce more predictable inventory requirements, efficient 
staffing and reduced operational variability.

Experience Design

§ Hyper Personalization.  When smart factories achieve 
operational excellence, they achieve speed and agility. They 
are able to deliver both customer needs and aspirations.  With 
data and analytics, manufacturers can now design highly 
immersive and personalized brand experiences.

§ Speed to Market.  New products and prototypes can be 
produced in a very short time without complex re-tooling or 
the installation of new production lines.  This greatly 
enhances the innovative power of the manufacturing 
business.

Innovation

§ Agile Governance.  With access to smart data and analytics, 
manufacturing businesses are in a position to make pro-active 
and real-time decisions regarding product development, 
maintenance and distribution.  

§ Product Development. As companies gather new data, 
sales and marketing able to enhance customer segmentation 
and product personalization.  More importantly, new value 
chains will be created as new business models emerge.  For 
example, new products can be offered as a service.
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KEY TAKEAWAYS
Manufacturing businesses must consider the following:

§ There is a ton of emerging technologies out there in the 
realm of Internet of Things/Industrial Internet of Things 
(IoT/IIoT).  Businesses must define strategic objectives and 
then design a Smart Factory roadmap.

§ Manufacturing businesses must understand their current 
change readiness level and appetite for risk.,
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