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There is more product 

and process quality 

data available to 

today’s manufacturers 

compared to any other 

time in history. And the 

amount and types of 

data only continue to 

grow at unprecedented 

rates. This is the “Big 
Data” concern on 

everyone’s mind. 
Whether discussing Big 

Data sets coming from supplier operations, engineering, manufacturing, or that 

which is generated much farther downstream after product delivery, professionals 

are finding themselves hard-pressed to answer one question: How can these 

different sources be used to improve quality and better align products with 

customer expectations? 

The challenge for manufacturers does not reside in data collection—today’s 
organizations are well-equipped to handle that. It can be sourced to the conversion 

from data into intelligence. Although manufacturing organizations have many 

different solutions for monitoring, analyzing, and interpreting data, those that are in 

place generally do not have the capability to handle Big Data. This is where Big 

Data analytics come into play. Big Data analytics solutions provide manufacturing 

professionals with next-generation statistical analysis and visualization tools 

designed to handle massive sets of both structured and unstructured data.  

This research spotlight is for manufacturing executives interested in understanding 

Big Data analytics, and how such solutions can be tied to things like event 

processing to deliver previously unattainable intelligence that is both actionable 

and timely. Specifically, this report covers the following: 

 Putting Manufacturing Challenges into Perspective 

 Big Data in Manufacturing 

 The Role of Big Data Analytics 

 The Need For Speed With Big Data 

 Trends Toward Technology Adoption 

 Actionable Recommendations 
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Putting Manufacturing Challenges into Perspective 

Data from LNS Research’s recent Manufacturing Operations Management (MOM) 
survey can shed light on the need for deriving intelligence from Big Data. The 

survey was taken by more than 300 manufacturing executives and senior leaders, 

and is comprised of respondents from a variety of industries, geographies, and 

company sizes. Most respondents were from North America (50%) and Europe 

(30%), coming from discrete manufacturing industries (37%), process 

manufacturing (17%), F&B (15%), life sciences (11%), and others. Additionally, 2 

of 3 were from small-to-medium sized businesses, with the remainder from large 

(greater than $1 billion) businesses. 

In one of the first survey questions, participants were asked about their top 

strategic manufacturing objectives. They were instructed to choose three. As 

shown below, ensuring consistent quality of products was the most chosen 

objective at 66%, followed by responsiveness to customer demands at 56%. These 

areas of customer focus bode well for the industry, given that if customers are not 

being properly served and satisfied, then nothing else will matter. Additionally, with 

the nature of today’s demanding, socially-connected consumers, it is not surprising 

that these customer-focused objectives ranked above more operational ones.  

 

These areas of customer 
focus bode well for the 
industry, given that if 
customers are not being 
properly served and 
satisfied, then nothing 
else will matter. 
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In the next question, manufacturing executives and senior leaders were 

asked about their top challenges with achieving those objectives. Again, 

they were instructed to choose three. As shown in the bar chart below, 

nearly 1 in 4 manufacturers faced challenges with lack of collaboration 

across different departments, disparate systems and data sources, and 

attaining proper ROI justifications for improvement investments. 

Interestingly, each of these challenges is technological in nature, and likely 

stem from the second listed challenge: disparate systems and data 

sources.   

 

While the ability to connect, federate, aggregate, and contextualize data from 

multiple sources into useful and timely information is crucial for competing at the 

speed of manufacturing, it is also the foundation for being able to meet those 

customer-focused objectives presented in the previous chart. Again, this ties 

closely with the data versus intelligence issue. Manufacturers have far more than 

enough solutions for capturing data at both the plant floor and enterprise level, but 

gleaning actionable intelligence from that data has proven difficult. For Big Data, in 

some cases, manufacturers have been able to analyze and drive intelligence from 

historical data, using custom-built solutions such as macros or other homegrown 

algorithm-based statistical analysis tools. This approach, however, not only lacks 

accuracy, it also lacks connection with the mounting sets of real-time 

manufacturing data.  

1 out of 4 manufacturers 
faced challenges with 
lack of collaboration 
across different 
departments, disparate 
systems and data 
sources, and attaining 
proper ROI justifications 
for improvement 
investments. 
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Big Data in Manufacturing 

To put the Big Data challenge into perspective, it may be beneficial to take a step 

back and provide a more comprehensive overview of what it is and potential use 

cases for quality management in the manufacturing environment. Big Data is more 

than just size. In fact, if size was the only factor there would not be much of a 

challenge today. Big Data can be thought of as massive sets of both structured and 

unstructured data coming at a velocity, variety, and volume that traditional 

solutions cannot process. Each of these areas can be broken down further: 

 Structured data: This type of data generally has a set of predetermined 

parameters or fixed fields. It is the data most typically stored in relational 

databases or spreadsheets. 

 Unstructured data: Contrary to structured data, unstructured data may 

refer to data that does not have predefined parameters or fixed fields. For 

this type of data, there is no data model.  

 Velocity: This refers to the speed at which data is being generated. It is 

generally real-time, time-sensitive streaming data.  

 Variety: Each data record may include varied forms of structured and 

unstructured data, unpredictable data set sizes, and unpredictable rates of 

exchange.    

 Volume: Big Data refers to enormous sets of data, with transactions 

ranging from terabytes to as high as petabytes.  

Considering this definition alongside the current challenges manufacturers are 

facing with a disconnected IT environment, it comes with little surprise that 

executives and senior leaders do not know where to start with Big Data. However, 

considering this definition alongside the current objectives around quality and 

delivering on customer demands, it is clear that there is a need for deriving 

actionable intelligence from both existing and new data sources.   

LNS Research sees a number of technologies and trends within the manufacturing 

environment attributing to this explosion of data. Advancements to Internet of 

Things (IoT) technology are poised to add a massive amount of data into the mix. 

For instance, it is expected that connected devices (sensors, vision monitoring, and 

others) will drive additional solutions for in-line testing, enabling better process-to-

process connectivity and creating unforeseen end-to-end quality performance 

visibility.  

In the manufacturing environment, Statistical Process Control (SPC) software has 

traditionally been a technology that helps companies collect and analyze real-time 

data, transforming it into actionable intelligence. LNS Research believes the 

traditional use of this solution will continue, but solutions providers are facing 

Big Data can be thought 
of as massive sets of 
both structured and 
unstructured data coming 
at a velocity, variety, and 
volume that traditional 
solutions cannot process. 
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pressure to evolve alongside these IoT and Big Data megatrends. Some SPC 

vendors have remained plant-level and narrowly focused, with on-premise local 

offerings. Others have continued to invest in the product to go beyond just SPC 

and more fully embrace the cloud as well as Enterprise Manufacturing Intelligence 

(EMI) with OEE, scheduling, and reporting capabilities. It is the solutions that can 

handle multi-site, multi-capability cloud-based solutions that will be poised to 

address the analytical needs of Big Data in manufacturing. 

The Role of Big Data Analytics 

Big Data analytics found within such solutions described in the previous section 

can deliver the intelligence today’s manufacturers need. User-friendly solutions are 

designed to expose and contextualize previously hidden correlations between 

these massive and unusually complicated data sets. With predictive modeling and 

other preconfigured algorithms built into solutions, Big Data analytics can transform 

generally disconnected manufacturing information sources into something 

consumable by and actionable for manufacturing professionals.  

Generally solutions are architected to fit the needs of different users. While some 

applications will require more technical expertise, others are capable of providing 

insights to users with little database or statistical knowledge. User experience is a 

vital element to any Big 

Data analytics solution 

today. Additionally, 

solutions are generally 

architected with role-

based dashboards for 

easily consuming 

information for different 

levels of personnel.  

In some cases, with these 

new capabilities, 

manufacturing 

organizations are 

connecting not only 

information sources within 

the manufacturing 

environment but also 

traditionally siloed 

process data and content 

from across the value 

chain to derive 

unprecedented end-to-

Manufacturing 
organizations are 
connecting not only 
information sources 
within the manufacturing 
environment but also 
traditionally siloed 
process data and content 
from across the value 
chain to derive 
unprecedented end-to-
end insights. 
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end insights. One example is the use of sentiment analysis—which many 

organizations are already using for marketing and sales purposes—to identify 

correlations between social media and consumer review data and manufacturing 

performance.  

LNS Research is finding more and more use cases for Big Data in manufacturing. 

In another example, one large automotive supplier with a robust SPC 

implementation is leveraging the solution to analyze large and diverse process 

data sets. This organization is connecting multiple processes within the 

manufacturing environment, using upstream process data to be predictive of 

downstream process performance. It is also using this solution to test new 

variables, again seeing if it will drive correlations and predictive insights.  

As shown in the data point above, manufacturers with real-time visibility of quality 

metrics in manufacturing outperformed those without the capability in Overall 

Equipment Effectiveness (85% versus 80%), and having the capability to connect 

those quality metrics with other systems and data sources to derive real-time, 

predictive insights is emerging as one of the cornerstones of a world-class quality 

management system.  

Although the possibilities are endless both within the manufacturing environment 

and across the value chain, LNS Research sees several keys areas where quality 

is already benefiting from Big Data analytics: 

 Correlating performance metrics across multiple plants 

 Performing predictive modeling of manufacturing data 

 Better understanding performance of the supplier network 

 Servicing and supporting customer requirements faster 

 Delivering real-time alerts based on manufacturing data 

The Need for Speed 

Manufacturers have significant experience in collecting vast amounts of historical 

data and deriving continuous improvement insights. However, the speed at which 

manufacturing is moving today—and with the adoption of these next-generation 

solutions—data-backed decisions have to be made faster. LNS Research sees 

major benefits to and opportunity with connecting Big Data analytics with event 

processing, so real-time alerts can be sent and actions even triggered where 

necessary.  

By connecting Big Data analytics and event processing, incoming Big Data will be 

automatically contextualized and routed to relevant roles from the shop floor all the 

way up through to C-suite. This is where predictive modeling and things like 

process-to-process connectivity will be critical. In this case, advanced event 

As more solutions 
become available with 
better modeling 
capabilities, visualization 
tools, and user-friendly 
role-base dashboards, 
LNS Research expects to 
see growth in this 
number only accelerate 
in the coming years. 
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triggers can be based on a series of corollary events. Personnel will have the 

opportunity to take a proactive approach to resolving quality non-conformances 

before they become larger issues.  

The Trend Toward Technology Adoption 

Looking at data from LNS’ survey, attitudes toward Big Data analytics can be 

visualized. As shown, 17% of manufacturers reported currently having a Big Data 

analytics solution implemented. However, within the next year, an additional 15% 

plan to have a solution 

implemented.  

This is notable considering the 

rapid maturity of the Big Data 

analytics market and the 

growing number of applications 

for quality management and 

manufacturing in general. As 

more solutions become 

available with better modeling 

capabilities, visualization tools, 

and user-friendly role-based 

dashboards, LNS Research 

expects to see growth in this 

number only accelerate in the 

coming years.  

Actionable 

Recommendations 

In today’s Big Data and IoT 

era, it is an exciting time for 

manufacturers. Big Data 

analytics are making data more 

actionable than ever before, 

which is really driving an 

impetus to take action now. Without a doubt, those manufacturers that prolong 

investment decisions will be at a disadvantage. Market leaders are already taking 

advantage of things like process-to-process connectivity, multivariate in-line 

testing, and social media analytics. For executives in the market for a solution, the 

following should be taken into account: 

 Consider solutions designed for quality management: There are many 

Big Data analytics solutions available in the market today. However, not all 

Without a doubt, those 
manufacturers that 
prolong investment 
decisions will be at a 
disadvantage. 
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of them are designed with data models for quality management or, even 

more broadly, the manufacturing environment in general. 

 Consider solutions with event processing capabilities: Data may be 

actionable, but that does not mean it is fully leveraged. It is critical to have 

the capability to tie real-time intelligence with event processing to trigger 

action.  

 Consider solutions with user-friendly analytical and modeling 

capabilities: It is important to identify solutions that are user-friendly, not 

requiring considerable database or statistical modeling expertise for every 

function. Of course, the solution will be used differently by different roles, 

but there should be analogous levels of expertise required to support that.  

 Consider solutions with role-based dashboards: Different types of data 

are relevant to different personnel. This needs to be easily presented via 

dashboards with role-based access. 

 Consider solutions that look beyond just the manufacturing 

environment: It is important to keep in mind the broader vision for how Big 

Data analytics will be used. Market leaders are identifying correlations 

between process data and content up and down the value chain.  

 

LNS Research provides advisory and benchmarking 
services to help Line-of-Business, IT, and Industrial 
Automation executives make critical business and 
operational decisions. LNS research focuses on providing 
insights into the key business processes, metrics, and 
technologies adopted in industrial operations.  
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