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Data to Knowledge- Industry 4.0

The Dow Chemical Company, one of the largest chemical manufacturers 
in the world, is deeply committed to achieving sustained excellence 
in quality, reliability and integrity. Today, Dow’s vision of data-driven 
manufacturing includes leveraging technology along with the skill of their 
global workforce to spur exponential innovation. 

The Challenges

With an ever more competitive landscape and increasingly stringent 
regulatory guidelines, it is imperative for Dow to find new and effective 
ways to continually improve operations. Through careful examination 
of operations on an enterprise-wide scale, Dow was able to identify 
common themes among the largest obstacles facing their manufacturing 
processes, including:

•no two plants’ operations were the same;

•skill and expertise levels vary from plant to plant and even shift   
  to shift;

•plant infrastructures, and their ages, vary widely;

•the same problems were being solved multiple times; and

•key process knowledge was being lost to retirement.

The net effect of those challenges resulted in processes drifting out of the 
design space with little or no warning. Or when warnings did come, they 
did so too late. 

These process drifts sent ripples throughout the supply chain, negatively 
impacting final product quality, potentially increasing safety risk and in 
some cases shutting down operations entirely. The hard cost of a singular 
event could range from the hundreds of thousands to tens of millions of 
dollars.

As Dow moved through their normal efforts to identify the root causes of 
these recurring issues with the post-mortem application of analytics to 
their process data, they came to realize the untapped and unique potential 
of combining data with the proper analytics.
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Big Data Concerns

With that key bit of knowledge in hand, the challenge then became how to 
combine the data with the analytics in real-time to head off potential issues 
before they impacted production – moving from a react-and-respond to a 
predict-and-prevent operational paradigm. To do so, Dow needed to address 
some key data-related challenges:

• An ever-growing amount of data – unique signals holding mission- 
  critical information often were lost in a sea of ever expanding data;

• Data validity was constantly coming into question – multiple  
  copies of spreadsheets led to arguments of data trustworthiness;

• Disparate, isolated “islands” of data – data locked away in  
  databases spread throughout the enterprise;

• Analytics results must be understandable and believable – no  
   esoteric, opaque analytics techniques, and no relying on data  
   scientists to interpret the analytics.

Dow needed to unlock the potential of their process data by finding a way to 
bridge their data islands in real-time. In order to empower all levels of the 
organization to act immediately and with confidence, Dow needed to employ 
analytics that were easy-to-understand and use. There was no question that 
the answers to Dow’s issues resided in their data, but how could they start 
making the data work for them? Was it possible to contextualize the data in 
such a way that the early-warning signals were visible and actionable?

Making Data Work for Dow 

Dow needed a better, 
standardized way of accessing 
and analyzing their manufacturing 
process data across a single 
plant as well as across their 
global operations. Knowing how 
impactful pairing the right people 
with the right information to take 
the appropriate action could be, 
Dow took their comprehensive 
list of requirements and set out 
to find a solution that would enable them to use data analytics to drive their 
process improvement efforts. 

They found their answer in NWA Focus EMI®.
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“I wanted to get all the data together 
in a way that was contextualized 
so people can start making better 
decisions. 
It's unacceptable to discover the 
wrong product has been made after 
it's already produced. By that time, 
it's too late.!” - Lloyd Colegrove, PhD

Director of Data Services, 
Fundamental Problem-Solving 
Director

The Dow Chemical Company
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Dow Requirements NWA Focus EMI

Access to their isolated databases 
spread across the enterprise

Not feasible to move or copy data to 
create a parallel data space  

Direct access to all major process       
databases through industry 
standard connectivity technologies.

Minimally impact IT resources 
for installation and ongoing 
maintenance

Without requiring PhD-level IT & data 
science skills to use.

User owned, adapted and 
maintained with a simplistic, 
intuitive design geared for end-
users across all levels of the 
organization.

Not require expensive upgrades to 
enterprise systems architecture

Usually requiring lengthy investments 
in time and resources.

Cost-effective by accessing data 
where it lives, minimizing capital 
expenditure and shortening 
implementation time.

Timely analytic monitoring of key 
performance indicators (KPIs) 
across multiple data sources

Easily consumable by multiple 
organizational levels.

Role-specific, configurable 
dashboards backed by industry-
proven analytics, delivering real-
time insights on process health 
from the plant floor to executive 
offices.

Automatically alert all essential 
team members enterprise-wide of 
potential issues

Through multiple channels, using 
latest communication technologies 

Analytics-based, actionable alarms 
alerting key stakeholders via email 
and SMS (text message) with 
issue-specific information including 
decision-tree support and graphics.

Comprehensive analytics package

With ability for off-line problem 
solving, process capability analysis, 
continuous process improvement, 
investigation, and routine process 
management and reporting.

A full suite of industry-specific 
capabilities including SPC, 
pattern and trend detection, 
process capability, and support 
for advanced methods such as 
multivariate modeling.

“I want the data to knock 
on my door from multiple 
databases, instead of just 
being focused on a plant data 
historian or the quality data in 
the lab. I want to be focused on 
the process and have the right 
data signals come to me and 
tell me there’s a problem.”

- Lloyd Colegrove, PhD
Director of Data Services, 
Fundamental Problem-Solving 
Director

The Dow Chemical Company
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The Results 

Immediate ROI

Dow saw dramatic results immediately after turning on NWA Focus EMI. 
During an initial implementation meeting, the team came together to discuss 
which KPIs to monitor at a specific plant. While viewing their data through an 
analytics-based NWA Focus EMI dashboard, a team member, noticing a part 
of the process was departing from the desired state, asked if the information 
displayed on the dashboard was live. Upon finding that it was, timely process 
adjustments were made and the process returned to normal. By viewing 
their data in a new and better way, Dow was immediately able to prevent a 
potentially costly mistake.
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Best Practice  in EMI Success Story #1

Situation: Specific Variable trending HIGH

Response/Outcomes: Technical staff 
and plant engineers were alerted 
via dashboard and automated 
emails. Conversation took place 
about why it was important to keep 
variable [X] low and what conditions 
to change, also noting what other 
consequences could be in play given 
the competing phenomena.

“That dashboard did just what it 
was supposed to. First it caught that there were changes in the plant. Then, 
right away people were able to use the plots to easily investigate what was 
happening. We agreed on what changes should be made, and then were able to 
check back with the dashboard to make sure the desired effect happened.”

Listen to a short clip from Dr. Mary Beth Seasholtz describing that with NWA 
Focus EMI dashboards, Dow technology experts can globally collaborate to 
solve issues quickly and efficiently.

Ongoing ROI

The initial ROI goal set by Dow for the NWA Focus EMI pilot predicted cost 
savings of $1 million – $2 million per plant annually. Since the first NWA 
Focus EMI implementation, the cost savings have far exceeded those original 
estimates.

Dow is now able to run plants at an ideal state, protecting the aging structuring 
from unnecessary stress, leading to: 

•Increased yields;

•Longer catalyst lifecycles;

•Improved relations throughout supply chain; and

•Enhanced process knowledge.

Dow is experiencing the longest catalyst runs in company history because of 
longer equipment lifetimes and fewer instances of down time through NWA 
Focus EMI. Dow is going above and beyond just delivering on-spec finished 
product to their customers by honing their ability to deliver exactly what their 
customers need, earning Dow numerous supplier awards and winning new 
business. 

Complete Culture Change

“NWA Focus EMI is more than a 
tool, it is something bigger than 
that – it is a cultural change 
catalyst.” -May Roca,

Focus EMI Development Engineer 

The Dow Chemical Company
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Best Practices in EMI Success Story #2

Situation: The (calculated) activity (output) was declining, but the cause was 
not known.

Response/Outcomes: Investigations revealed that the feed contained unusual 
impurities. Impurities so rare they are not on the specification and there is not 
a routine test, but can kill the catalyst. Purchasing was warned and a routine 
test for impurities developed. Collaborative discussions continued to develop 
the plant’s response plan so that in possible future instances damage to 
catalysts can be minimized.

Unexpected ROI 

The collaborative approach to problem solving that NWA Focus EMI enables 
and encourages has sparked a cultural change within Dow; changing the way 
business is done on multiple levels throughout the enterprise. NWA Focus 
EMI provides a platform for sustainable, insightful observation and learning. 
The data now alerts team members of potential process issues, prompting 
an immediate dive into the problem-solving discussions. Gone are the days 
of arguing over data validity and questioning whether a particular person’s 
interpretation of the data is correct.

The decision-making process is accelerated not only by catching process 
drifts early but also by agreeing upon proper assignable causes and corrective 
actions (AC/CAs) prior to potential issues. These AC/CAs are then built back 
into the system to ensure institutional knowledge is easily accessible for future 
generations.

Run-plant engineers to directors and vice presidents across the globe are 
using real-time, analytics-based dashboards to solve problems in a completely 
new and collaborative way. Run plant engineers are able to look at a dashboard 
to immediately understand how their plant’s operations are performing and if 
anything requires their immediate attention. Engineers can then go about their 
daily tasks knowing that if processes start to drift, they can trust NWA Focus 
EMI to alert them before the issue impacts final product. Global directors and 
vice presidents are able to better view and compare operational performance 
of relative plants, something that simply wasn’t possible before.

Dow benefits from real-time insights with the context needed to take 
immediate action. Everyone sees the mission-critical information needed 
to make real-time, statistics-based decisions. Agreed-upon metrics are 
now analyzed and distributed on an enterprise-wide scale with corrective 
actions being made at once before issues arise; alleviating the stresses of 
time-consuming post-mortem analysis and eliminating arguments and finger 
pointing. Put simply, NWA Focus EMI pairs the right people with the right 
information delivering accelerated data-driven decision making.
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For the Dow Chemical Company, manufacturing analytics and the effective 
use of “big data” isn’t a destination, it is a journey. Dow continues to roll out 
NWA Focus EMI across the global organization, expanding what is already the 
world’s largest implementation of enterprise manufacturing intelligence. 

Recognized Leadership & Excellence

Dow’s effective use of enterprise manufacturing analytics and intelligence is 
recognized externally.

• 2014 Kinetic Process Innovation Award

• 2015 Frost & Sullivan Manufacturing Leadership Award: Big Data &      
   Advanced Analytics Leadership

• 2015 UBM Cannon: Golden Mousetrap Award Design Tools – Analysis &  
   Calculation Software

• 2016 Frost & Sullivan Manufacturing Leadership Award: Big Data &      
   Advanced Analytics Leadership

About Northwest Analytics, Inc.

Northwest Analytics, Inc. is a leading provider of manufacturing intelligence 
and SPC software solutions for manufacturers. NWA delivers real-time 
manufacturing analytics and visibility, SPC charting and enterprise reporting 
to 35% of the Forbes 1000 manufacturers and more than 5,000 manufacturing 
customers worldwide. NWA has focused exclusively on manufacturing for 
more than 25 years, providing a powerful, easy-to-use suite of manufacturing 
intelligence and SPC solutions that emphasize enterprise-wide integration, 
analysis and visibility. NWA is the partner-of-choice when it comes to helping 
its customers increase operating efficiencies and throughput, while delivering 
a fast and effective ROI. For more information, visit www.nwasoft.com.
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