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Who are we?
• Marcin Pietrasik

• Postdoctoral researcher in Data Fusion at Maastricht University
• PhD in Electrical and Computer Engineering

• Anna Wilbik
• Professor in Data Fusion at Maastricht University
• PhD in Computer Science

• Paul Grefen
• Professor in Information System Architecture at the Eindhoven University of Technology
• Principal Architect at Eviden
• PhD in Computer Science

• Perspective: computer science, digitalization, and business process experts



Our work
• The chemical process industry is facing several challenges:

• A skills shortage in the labour market
• Reaching its sustainability goals in the face of changing climate realities
• Transitioning from existing feedstock and energy sources to alternative, more sustainable ones

• Our work focuses on investigating how digital solution can be leveraged to solve these problems

• Develop a roadmap for digitalization in the chemical process industry
• In collaboration with the Brightsite initiative at Chemelot Campus in Geleen

• First step: identify the enabling technologies that make the digital transformation possible



Aims
• Identify and categorize the enabling technologies for digitalization, thereby providing structure to an 

otherwise loosely connected basket of technologies

• Identify the problem domains that characterize the chemical process industry and connect them to 
development aspects in the industry that lend themselves to digital solutions

• For each of these connections, select the technologies most essential to bridging the gap between 
problem and solution

• Provide case studies to cast a spotlight on the use of state-of-the-art technologies that offer great 
potential but are still underutilized in an industrial context



Enabling Technologies
• Leveraged the 11 enabling technologies identified by (Ortiz, 2020) an extension of the nine pillars put 

forth in earlier works (Rüßmann et al., 2015, Silvestri et al., 2020) 

• Big data and analytics
• Autonomous robots
• Simulation
• Cloud computing
• Additive manufacturing
• Extended reality
• Artificial intelligence
• The industrial internet of things
• Cybersecurity
• 5G
• Horizontal and vertical integration



Enabling Technologies



Enabling Technologies



Problem Domains

Maintenance Production
Safety
Management

Supply Chain 
Management



Development Aspects

Assets People

Energy

Feedstock

Spare Parts Site



Maintenance Production Safety Supply Chain

Assets ✓ ✓ ✓ ✓

People ✓ ✓ ✓

Feedstock ✓ ✓

Energy ✓ ✓

Spare Parts ✓

Site ✓ ✓ ✓ ✓





Artificial Intelligence for Predictive Maintenance



Autonomous Robots for Automated Asset 
Inspection

https://www.youtube.com/watch?v=PyKDHSKiRhg


Extended Reality as Digital Aids to Human 
Performed Maintenance

https://www.youtube.com/watch?v=pIsjVaqdNpc


Questionnaire
• Online questionnaire was sent to gauge acceptance of the enabling 

technologies by industry experts
• Questioning was performed using the Technology Acceptance Model to 

ensure or orthogonality in the questions. Specifically, the questions were:
• Are you confident in answering questions related to [the enabling 

technology] in the chemical process industry?
• Do you perceive [the enabling technology] as useful in your 

company?
• Do you perceive [the enabling technology] as easy to implement at 

your company?
• Do you intend to use [the enabling technology] in the future at your 

company?
• Would you like to learn more about [the enabling technology] and 

how it relates to digitalization in the chemical process industry?



Key Insights

Top 3 Bottom 3

Usefulness Artificial Intelligence
Simulation
Big Data and Analytics

Additive Manufacturing
Autonomous Robots
Extended Reality

Ease of Implementation Cloud Computing
5G
Cybersecurity

Autonomous Robots
Artificial Intelligence
Extended Reality

Intent of Use Simulation
Big Data and Analytics
Artificial Intelligence

Additive Manufacturing
Autonomous Robots
Extended Reality



Summary and Next Steps
• Published a comprehensive overview of the enabling technologies for 

digitalization in the chemical process industry

• Continue working alongside industry partners at Chemelot to bring about 
digital solutions

• Develop a maturity model for digitalization in the industry that will serve 
as the backbone of a digitalization roadmap



Contact me
Marcin Pietrasik
Postdoctoral Researcher

marcin.pietrasik@maastrichtuniversity.nl
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