
Manufacturing is becoming digital: 
challenges and opportunities

GIL GONÇALVES
GIL.GONCALVES@FE.UP.PT

Keynote / interactive lecture
PORTO, PORTUGAL, 29 SEPTEMBER 2023

NexTech 2023



About me

Assistant Professor at FEUP and a researcher at SYSTEC.

Principal researcher (PI) in several European and Portuguese R&D 
projects

More than 25 years of experience in systems development, 
specialised in systems engineering, control architectures and 
design of software for industrial applications. 

Coordinator of the Digital and Intelligent Industry Research Lab.

DIGITAL AND INTELLIGENT
INDUSTRY LAB







2.0 | 1870
Based on mass 
production enabled by 
the division of labour
and the use of electrical 
energy

1.0 | 1784
Based on mechanical 
production equipment 
driven by water and 
steam power

4.0 | today
Based on the use of 
cyber-physical systems

3.0 | 1969
Based on the use of 
electronics and IT to 
further automate 
production

industrial revolutions



machine vision



embedded electronics



industrial internet of things



cyber physical systems



Siemens, 2015



cyber-physical production systems







DIGITAL AND INTELLIGENT INDUSTRY LAB (DIGI2) – U.PORTO 1412/07/22

SP1 – Intelligent Robotic Systems
New technologies for smart manufacturing

SP1







“Businesses just can’t find the people they need,
that’s why they’re racing to automate!”



Humans vs robots: share of jobs





Transformation of the workplace



Waves of automation



Automation is making human labour
more valuable than ever





Learning Factories for Digital Transformation of SMEs





eitmanufacturing.eu

ADVANCED STUDIES IN DIGITALISATION OF MANUFACTURING Course that offers a specialisation for future T-shaped
professionals, combining high-tech skills in Cyber-
Physical Systems, IoT and Artificial Intelligence with
transversal skills across multiple domains such
as creativity, innovation and entrepreneurship.

https://www.linkedin.com/company/advanced-studies-in-digitalisation-of-manufacturing-digiman/ 





• # of industrial robots in Europe grew 400% over the past 25 years (from around 95,000 to over 430,000)

• 14% of jobs in OECD countries are automatable | 32% of jobs could face substantial change

• Automation and AI are accelerating the demand for technological skills over the next 10-15 years

• 45%-60% of all workers in Europe could see themselves replaced by automation before 2030

• 96% of all workers at threat could find similar or better work with adequate training

While there are less new jobs created directly by technological progress, one additional 
technology job creates around five new, complementary jobs in the local non-tradable 
sector.
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