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Abstract. The Fourth Industrial Revolution (or Industry 4.0) will be 

a reality in the coming decades with implications in economic and 

social life. Specifically, the labour market is considered that will be 

affected by an increase in demand for specialized professional 

engineers. In this context, the role of Higher Education is 

particularly important providing knowledge and skills to students in 

order to respond to new technological developments. In the present 

work we study the curricula of three Production and Management 

Engineering (PME) departments in Greece, regarding the degree of 

incorporation Industry 4.0 courses. The innovation technologies of 

Industry 4.0 (Robotics, Artificial Intelligence, Cyber-Physical 

systems, Automation, etc) there are in all three curricula (School of 

Production Engineering and Management of the Technical 

University of Crete, Department of PME of the Democritus 

University of Thrace and Industrial Design and Production 

Engineering of the University of West Attica). The more extended 

embedding of Industry 4.0 courses there is at the Department of 

Industrial Design and Production Engineering of the University of 

mailto:kkarakiozis@uniwa.gr
mailto:piromali@uniwa.gr
https://bisc.uniwa.gr/en/homepage/
mailto:sasonitou@uniwa.gr
https://bisc.uniwa.gr/en/homepage/
mailto:efipapag@uniwa.gr
mailto:papakitsev@uniwa.gr


4th Industrial Revolution (Industry 4.0) and Curricula of Production Engineering 
and Management Departments in Greece      2 

West Attica, where students can have 35% of their curriculum 

courses related to Industry 4.0 technologies. 

 

Keywords: 4rth Industrial Revolution, Industry 4.0, Curriculum, 

Production and Management Engineering Departments, Innovation. 

1. Introduction 

The term "Fourth Industrial Revolution" or "Industry 4.0" (Lasi et al., 

2014; Lu, 2017; Pereira & Romero, 2017; Xu et al., 2018a) describes a 

new production model that incorporates a large number of technologies 

and concepts through digitization, automation and integration in a 

production process (Hermann et al., 2015; Magruk, 2016; Oesterreich & 

Teuteberg, 2016). It is regarded as a more advanced production process 

(Xu et al., 2018b) and a new chapter in human development (Schwab & 

Davis, 2018). According to literature (Hermann et al., 2015; Lasi et al., 

2014; Prisecaru, 2016): 

a) the introduction of machines (mechanization) and use of steam in 

production led to the 1st industrial revolution (in the 1780s); 

b) the intensive use of electricity and the mass production led to the 2nd 

Industrial Revolution (in the 1870s);   

c) the use of computer technology in production process led to the 3rd 

Industrial Revolution. 

The main concepts and technological innovations of the Industry 4.0 

production model (Davies, 2015; Hermann et al., 2015; Lu, 2017; Magruk, 

2016; Pereira & Romero, 2017) are: Cyber-Physical Systems, Internet of 

Things and Internet of Services, Smart Factory. 

This diversified production model requires new knowledge and skills 

and affects the demand for skilled labor (Baygin et al., 2016; Berger & 

Frey, 2016; Grzybowska & Łupicka, 2017; Kumar et al., 2019; Sallati et 

al., 2019; Vodenko et al., 2019). The transformations that will take place in 

the labor market (Kergroach, 2017; Pereira & Romero, 2017; Prifti et al., 

2017; Teng et al., 2019; Xu et al., 2018b) will increase the need for 

employees with Industry 4.0 skills, in order to adapt to the new work 

environment (Azmi et al., 2018; Chuang & Graham, 2018; Fareri et al., 

2020; Kamaruzaman et al., 2019; Pereira & Romero, 2017). Also, many of 

the new jobs that will be created, especially in Industry 4.0 era, will 

require employees with higher cognitive skills (Maisiri et al., 2019). At the 

same time, maybe it is the first time in human history that a technological 

revolution can lead to less jobs being available (Wilson et al., 2017). 
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These developments will undoubtedly affect Higher Education and lead 

to transformations (Giesenbauer & Müller-Christ, 2020; Laptevа & 

Efimov, 2016; Xing & Marwala, 2017). Although there are objections to 

this new role of higher education institutions, it is recognized to take 

relevant initiatives in order to develop the employability of their graduates 

(Suleman, 2018). Also, the Higher Education Institutes broaden their 

graduates’ employment prospects through the acquisition of appropriate 

knowledge and skills (Teng et al., 2019). 

Especially for the training of engineers, modifications in the curriculum 

have been proposed and generally a new example in the educational 

process, in order to better connect teaching with the productive process 

(Sakhapov & Absalyamova, 2018). 

2. Production Engineering and Management (PEM) 
Departments and the Fourth Industrial Revolution 

In the present work we study the degree of incorporation of Industry 4.0 

courses in the curricula of three Production Engineering and Management 

(PEM) departments: a) the School of PEM of the Technical University of 

Crete, b) the PME Department of Democritus University of Thrace and c) 

of the Industrial Design and Production Engineering of the University of 

West Attica. According to the current legislation, the graduates of the first 

two departments have the recognized professional rights of Production 

Engineering and Management (PEM), while the third department is in the 

process of recognizing its five-year curriculum and the professional rights 

of its graduates as Production Engineering and Management (PEM). 

Table 1 lists courses related to 4th Industrial Revolution (Industry 4.0) 

technologies and terms (Davies, 2015; Hermann et al., 2015; Lu, 2017; 

Magruk, 2016; Pereira & Romero, 2017; UNESCO, 2021; UNIDO, 2017) 

and captures the degree of incorporation of these terms in the curricula of 

the three specific departments (School of PEM Crete, 2020; PME 

Department Thrace, 2020; IDPE, 2021).  
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TABLE I.  INDUSTRY 4.0 COURSES IN PEM DEPTS IN GREECE  

COURSES DEPARTMENT 

A 

School of PEM 

of the Technical 

University of 

Crete 

Semester / Core 

or Elective 

DEPARTMENT 

B 

PME Department 

of Democritus 

University of 

Thrace  

Semester / Core 

or Elective  

DEPARTMENT 

C 

Industrial 

Design and 

Production 

Engineering of 

the University of 

West Attica  

Semester / Core 

or Elective 

Artificial Intelligence / Machine learning 5th / Elective 8th / Core 7th / Core 

Automatic Control Systems (ACSs) / 

Control Systems 

7th / Core and  

8th / Elective 

7th / Core  5th / Core and  

8th / Elective 

Human-Computer Interaction (HCI) / 

Interaction design 

9th / Core 9th / Core 9th /  Elective 

Mechatronics 9th / Elective  7th / Core  7th / Core 

Robotics 9th / Elective 8th / Core 9th / Core 

Technological Innovation and 

Entrepreneurship / Small and Medium 

Enterprises & Innovation 

8th / Elective 9th / Core 7th / Elective 

Additive Manufacturing and 3D Printing - - 8th / Core 

Computational Engineering 9th / Core - - 

Programmable Logic Controllers (PLC) - - 8th / Core 

Transmission Systems / Industrial Motion 

Systems 

8th / Core - 5th / Core 

Big Data Analytics 9th /  Elective Winter semester 

/ Elective 

7th /  Elective 

Computer/Artificial Vision - Spring semester 

/ Elective 

- 

Smart Grid - - 7th / Elective 

Intelligent Production Systems / Intelligent 

Systems 

- Winter semester 

/ Elective 

8th /  Elective 

Simulation - Spring semester 

/ Elective 

- 

Industrial Integrated Systems   Winter semester 

/ Elective 

  

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjp0LfeuOryAhX5RvEDHfhZB9QQFnoECAMQAQ&url=https%3A%2F%2Fwww.nottingham.ac.uk%2Fpgstudy%2Fcourse%2Ftaught%2Fadditive-manufacturing-and-3d-printing-msc&usg=AOvVaw3_dSYCuasH3BAAQPxgBYUx
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Cloud Computing engineering - - 9th /  Elective 

Cyber-Physics Systems - - 9th /  Elective 

Design automotive vehicles  - - 9th /  Elective 

Internet of Things - - 8th /  Elective 

Nanodevices - - 8th /  Elective 

Smart Material - - 9th /  Elective 

SUM 10 =  

4 Core and  

6 Elective   

11 =  

6 Core and  

5 Elective  

19 =  

7 Core and  

12 Elective  

 

We observe differences regarding the embedding of Industry 4.0 

courses in the curricula of the three departments of Production Engineering 

and Management. Both the PME Department of the Democritus University 

of Thrace as well as the PEM of the Technical University of Crete (DEPT. 

A & B), have incorporated a significant number of core Industry 4.0 

courses (10 or 11 courses for both departments). 

At the same time, the students of the Department of Industrial Design 

and Production Engineering of the University of West Attica (DEPT. C) 

have the opportunity to choose from an expanded number of Industry 4.0 

courses (19 courses against 10 or 11 of the other departments). Actually, 

they can have 33.3% of their total courses (13% core and 20.3% elective) 

in the Industry 4.0 production model. Specifically, the students of the 

Industrial Design and Production Engineering Department of the 

University of West Attica have 16% of the total core courses in the new 

technological innovations of Industry 4.0. Also, these students can have 

the majority of courses in the 7th, 8th and 9th semester and all the elective 

courses, actually one more than they can select (12 instead of 11) to 

Industry 4.0 technologies.   

3. Limitations 

This research is subject to the following limitations. Initially, the 

correlation with Industry 4.0 technology courses is based on the 2020-2021 

Curricula for the PME Department of the Democritus University of Thrace 

and the PEM School of the Technical University of Crete, as well as the 

new revised curriculum of the Industrial Design and Production 

Engineering Department of the University of West Attica. It means, 

concepts related to the Industry 4.0 (Fourth Industrial Revolution) 

technology may not be included in the course descriptions, even though 
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these concepts are eventually taught. Also, there is no reference to the 

degree of teaching of each Industry 4.0 term. It is taken for granted that in 

some courses Industry 4.0 technologies are the mainstay of a course and in 

others only a small part. 

4. Conclusions 

The transformation of engineering education (UNESCO, 2021) is 

considered a necessity, given the increasing number of Industry 4.0’s 

technological developments (Artificial Intelligence, Big Data, Internet of 

Things). Accordingly, there is a need to formulate a curriculum for the 

departments of Production Engineering and Management that will meet the 

new demands of the labor market (Mesquita et al., 2015; Nitkiewicz & 

Ayen, 2018). In the coming years, engineering education will be 

differentiated and changes will be made in both the content and the 

learning process in order to understand the complexity of the problems and 

the process of solving them, so that future engineers will acquire the 

appropriate skills to deal with the challenge of sustainable development 

(Kolmos, 2021). 

In the post-COVID-19 era and with the development of technologies of 

the Fourth Industrial Revolution, the role of engineers that meets the 

proper professional knowledge and skills, is more important in order to 

contribute to economic growth and overall the promotion of sustainable 

development. The UNESCO recommendations for Sustainable 

Development Goals (Kanga, 2021) enhance the critical role of engineers 

and the cooperation between Government, engineering educators, industry 

and professional engineering institutions, in order to introduce an 

internationally harmonized approach for graduates in engineering, and the 

provision of high-quality education.  

At the same time, the Departments of Production Engineering and 

Management, is required to adapt to Industry 4.0 era (Benis et al., 2020; 

Souza et al., 2020). The degree of incorporating Industry 4.0 technologies 

courses is different in the Greek Departments of Production Engineering 

and Management. An illustrative example is the Department of Industrial 

Design and Production Engineering of the University of West Attica, 

where students can choose 35% of their courses in Industry 4.0 

technologies. As a result, they acquire the scientific knowledge and the 

appropriate specialization in order to meet the challenges of the new era. 
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