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Achieve Higher Manufacturing Quality at a Lower Cost

Boosting Production Quality 
with Advanced Analytics
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Manufacturers today recognize the relationship between production quality 
and the bottom line. Quality is integral to overall operational processes  
and yields. Increasing output without maintaining quality results in higher 
costs in the form of rework and scrap while potentially reducing yields. On  
the other hand, improving quality results in higher yields without needing  
to increase material purchases or incur costs of longer production runs.  
Quality also directly impacts the customer experience, their satisfaction and 
your organization’s success in the sales process.

With the appropriate data and analytics, manufacturers can create visibility 
into their production and operational processes in order to proactively  
manage production quality and maximize the bottom line. 

Quality is Money
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akeaway: Proactively manage quality  
to maximize the bottom line.
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Manufacturers need to capture data about several production  
factors, including quality, productivity and utilization. Fortunately, 
with the advent of the internet of things (IoT) and numerous  
sensor devices, manufacturers have access to a plethora of data 
generated before, during and after the production process.  
Our research shows that more than half (55%) of manufacturers  
are using IoT-enabled machinery data as part of their business  
improvement efforts.

While these new data sources provide better visibility into  
the manufacturing process, they also create challenges.  
Manufacturers must consolidate growing volumes of data  
into a common repository and format so it can be analyzed.  
And these growing volumes of data can make analyses  
slow and difficult to complete.

Sensor Data Completes the Picture

akeaway: Gather all the information  
relevant to your processes.
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All this data coupled with the availability of inexpensive data storage  
and increased computational capability means that organizations  
can use more sophisticated algorithms to analyze all aspects of product 
quality and operations. Many of these algorithms involve both predictive 
analytics such as forecasting yields and prescriptive analytics such  
as identifying optimal maintenance schedules. With these powerful  
models, more than half of manufacturers report they have achieved a 
competitive advantage and reduced costs through improved operational 
efficiencies. In addition, nearly half cited increased workforce  
productivity and profitability.

The combination of additional data and powerful analytics enables  
fact-based decision-making that leads to product quality and  
operational improvements. 
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Advanced Analytics Provide Benefits  

Benefits of Predictive 
Analytics in Manufacturing

Gain competitive  
advantage

Reduced costs

Increased workforce  
productivity

Increased profitability
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akeaway: Make better data-driven decisions with insights  
derived from advanced analytics.
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Scrap and rework are expensive. Wasted materials, 
wasted labor, costs of removal, additional energy costs 
and downtime resulting from excessive scrap are all  
expenses manufacturers seek to avoid. Scrap and  
rework are also common as equipment fails and upon  
its restart. Identifying high scrap rates in real time  
and predicting and preventing high scrap rates are two 
ways to minimize costs of scrap and rework. Analyses 
focused on yield also help by consistently hitting yield 
targets to avoid scrap associated with overproduction  
that can be especially expensive when performing  
custom production runs. Advanced analytics and alerts 
enable operators to take corrective action before scrap 
rates exceed acceptable levels.

Use Analytics to Minimize Waste

akeaway: Consistently hit yield targets  
to avoid scrap and rework.
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akeaway: Consider advanced analytics  
to combine all the factors of production quality.

Optimization Maximizes Yield

Maximizing yield requires advanced analytics  
balancing several inputs and constraints including  
material costs, material quality, production schedules, 
maintenance schedules and other factors. It is not  
just a matter of analyzing one function at a time.  
For example, higher quality materials may result  
in better production quality, but if increases are  
minimal, the costs may not be justified. Longer  
production runs may be associated with higher  
utilization, but they may also result in reduced  
quality due to workforce fatigue. Production quality  
analytics must consider these trade-offs. The ideal  
solution includes algorithms that optimize the  
combination of quality, utilization, material costs,  
rework rates and scrap expenses.
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akeaway: Make a plan to acquire the necessary skills. 

Unfortunately, many organizations lack the skills needed to perform 
the analyses required for production quality analytics. Our research 
into predictive analytics and machine learning indicate that nearly 
half (45%) of participating organizations have limited or no expertise 
to perform these analyses and less than one-quarter (22%) consider 
themselves to be experts. Manufacturers must acquire these skills if 
they don’t possess them. They can do so in one of several ways: hire 
people with the expertise, use consultants, train existing personnel  
or acquire software products built by organizations with the necessary 
expertise. For each organization the answer may be different, but it 
will be difficult to achieve the benefits that product quality analytics 
offer without these skills.

Advanced Analytics Require Special Skills
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akeaway: Incorporate automation in your 
production quality analytics. 

Automation is Required

Most manufacturing processes are highly automated. To be effective in this environment, 
production quality analytics must also be automated. Our research shows that less  
than half (48%) of manufacturers are linking the event information they capture  
to automated outcomes. In many manufacturing situations it may  
be unrealistic to expect individuals to analyze information  
and manually take corrective action. The amount of time  
that elapses between awareness of an issue and the  
corrective action contributes directly to scrap and rework  
expenses, or perhaps to downtime. As much as possible,  
production quality analytics should produce prescriptive  
corrective actions that are either automated or can be  
implemented with a minimum of time and effort.
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Once convinced of the benefits of production quality  
analytics, manufacturers must decide how best to  
acquire these capabilities. Organizations must evaluate 
the trade-off between building custom software  
applications or buying pre-built platforms that include 
advanced analytics for production quality. While it may 
be tempting to build your own solutions, our research 
shows that those who do are significantly less satisfied.  
Less than one-third (31%) of those who build a custom 
solution to analyze operational processes are satisfied 
or somewhat satisfied compared with nearly two-thirds 
(62%) overall. While there may be some aspects for 
each organization that need to be customized, be wary 
of building the entire solution from scratch. 

akeaway: Custom-built solutions often result 
in less satisfaction.

Build versus Buy
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Production quality analytics offer manufacturers many benefits that have 
a direct impact on the bottom line including increased yields, reduced 
scrap and rework, better utilization, and improved customer satisfaction 
and therefore revenues. 

However, you can’t realize these benefits until you get started. Consider 
the bottom-line savings to support the business case for acquiring these 
capabilities. Move from ad hoc to fact-based decision making using all  
the data at your disposal combined with sophisticated algorithms. Once 
you begin, you will have even more information that can be used to further 
improve your manufacturing processes.

Get Started Today

The Ventana Research benchmark research report Internet of Things can be found at 
www.ventanaresearch.com. 
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