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DoE: Why even bother?
Extending the DoE toolbox to get deeper insights from multivariate 
experiments

Spyros Megalou, JMP Systems Engineer
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What is your level/years of experience?
What am I doing here ?

10 205 1510
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Evolution of Design of Experiments
It has a rich history
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DOE has a rich evolution
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How and where are companies using DoE and data driven solutions?

DOE Streamlined
Processes

AnalyticsData
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What can we do to change that ?

How can DoE help itself?  

How to implement a statistical 
and data-driven mindset?
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George E. P. Box: "All models are wrong, but some are useful. Experimental design helps us 

find the most useful models through a structured approach to learning from data."

Genichi Taguchi: "The most important aspect of quality improvement is in the design of the 

product and the manufacturing process. By using experimental design, it is possible to 
produce higher quality products at a lower cost."

Kaoru Ishikawa: “Quality control starts with the needs of the customer and ends with the 
customer. To meet those needs efficiently, scientific methods like DoE are indispensable.”

Quotes

Sir Ronald A. Fisher: "To consult the statistician after an experiment is finished is often 

merely to ask him to conduct a post mortem examination. He can perhaps say what the 
experiment died of.”
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Part 0: OFAT vs DoE

A simple example
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Lisa 
VP R&D VP of R&D tasks two scientists:

 “You both have 9 attempts to maximise the yield of 
this process by changing only temperature and pH.”

Inputs
FactorsYieldProcess

Output/
Response

Temperature: 
30 - 70

pH: 
6.0 - 8.0

Yield [%]
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Spyros
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Marija

57 vs 86%
Same number of experiments, 1.5x higher yield!

Spyros
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Best region in 
experiment

Even better yields?

Worst region(s) in experiment – 
AVOID!

Missing detail! 
More experiments needed

MarijaSpyros
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Part 1: The Novomer case

Customer Stories
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Needed 21 runs to determine the drivers of KPI’s

Case Study: New Process Optimization
Identified top 10 factors with Data Mining

A company wanted to bring a catalyst to market that could synthesise 
aliphatic polycarbonate polyols from waste carbon dioxide

35 potential factors - Which way to go?

Delivered the insight to produce on commercial scales

Delivered insight needed to scale-up to 7500 litre capacity and sold 
business for $100M

http://www.novomer.com/
http://www.novomer.com/
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Part 2: The Unilever case

Customer Stories
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The first step
Can DoE achieve sustainability?

Hypothesis Design of Experiments Identify and Optimize

Which process parameters 
might influence the product

Trialed designed 
experiments in pilot scale, 
to minimize cost and raw 

materials 

Start modeling some of the 
quality parameters, identify 

actual critical control 
points
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Extending to everyone
Building an active global community
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Part 3: The Novozymes case

Customer Stories
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Diving past the surface of software at Novozymes

"The Hackathon was a chance to turn ideas into opportunities“: Michael Akerman, 
Data Scientist, Novozymes

How Novozymes harnessed collaboration to spread analytic thinking across an organization

The selection of top-performing yeast strains to deliver to 
ethanol producers 

A method requiring 752 tubes across 4 experiments was pared down to 
just 300 tubes in 1 experiment, while simultaneously testing more 

variables.
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Key Learnings

• Extend DoE Toolbox

– There are steps before and after

– DoE is an iterative/recursive process

• Extend Knowledge

– Build upon your knowledge in DoE 

– Try to find new methods

• Extend Use and Sharing

– Share results and stories of impact

– Create a Community

Extending the value
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Links to stories

• Novomer Case: https://tinyurl.com/d33jtddv 

• Unilever Case: https://tinyurl.com/mrynhzf3 

• Novozymes Case: https://tinyurl.com/3v8k3nsx 

• JMP’s Customer Success Stories: https://tinyurl.com/3ddz46hn 

• DoE Introduction Kit: https://tinyurl.com/yreaupmh 

Share your own story

It’s time to share your story…

https://tinyurl.com/d33jtddv
https://tinyurl.com/mrynhzf3
https://tinyurl.com/3v8k3nsx
https://tinyurl.com/3ddz46hn
https://tinyurl.com/yreaupmh
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Thank you very much

spyros.megalou@jmp.com 

linkedin.com/in/spyrosmegalou 

mailto:spyros.megalou@jmp.com
http://www.linkedin.com/in/spyrosmegalou
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