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1 Introduction

CROCEMS is an ERASMUS+ project, that aims to fill a gap in vocational education and training and
create a new course focusing on the introduction and implementation of circular economy in
manufacturing sectors by using collaborative robotics to perform waste management.

In joint cooperation between the partners Atmoterm (Poland), CETEM (Spain), Deusto (Spain),
Karlsruhe University of Applied Sciences - HKA (Germany), and Vienna University of Technology - TU
Wien (Austria), the aim is to create and deliver a comprehensive training course on how to apply
collaborative robotics to circular economy processes (sensor planning system for vision, reusable
piece-recognition or disassembly of valuable materials) in order to boost the most effective waste
management in European Manufacturing Sectors, helping to reduce its impact while creating job
positions, enabling new manufacturing processes, business models and industrial symbiosis.

In this report, various higher education and vocational education and training (VET) programs related
to the circular economy and collaborative robotics are discussed. The report examines the current
situation in all partner countries and provides an overview of further training opportunities in both
areas, circular economy, and collaborative robotics.

2 HE and VET Programmes related to Circular Economy

2.1 Spain
2.1.1 Summary of HE Programmes related to Circular Economy in Spain
Some of the examples founded in Spanish HE programmes are below:

e Degree in Environmental Sciences — University of Murcia

e Degree in Environmental Sciences - University of Castilla - La Mancha

e Degree in Environmental Sciences - University of Vigo

e Degree in Environmental Sciences - University of Granada

e Degree in Environmental Sciences - University of Salamanca

e Degree in Environmental Sciences - University of Cordoba

e Degree in Environmental Sciences - University of Zaragoza

e Degree in Environmental Sciences - Pablo de Olavide University

e Degree in Environmental Sciences - University of Ledn

e Degree in Environmental Sciences - National University of Distance Education (UNED)

e Degree in Environmental Sciences - University of Girona

e Degree in Environmental Sciences - University of Cadiz

e Degree in Environmental Sciences - University of La Laguna

e Degree in Environmental Sciences - University of the Basque Country

e Degree in Environmental Sciences - University of Alcala

e Degree in Environmental Sciences — University of Almeria

e Degree in Industrial Technology Engineering — University of Sevilla (Subject: Waste
Management and Treatment)

e Degree in Industrial Technology Engineering - uc3m

e Degree in Industrial Technology Engineering - UJI

e Degree in Industrial Technology Engineering - UPM
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https://crocems.eu/project/
https://www.um.es/web/estudios/grados/ciencias-ambientales/descripcion
https://www.uclm.es/estudios/grados/ciencias-ambientales
https://fcou.uvigo.es/es/estudios/grado-en-ciencias-ambientales/
https://grados.ugr.es/ramas/ciencias/grado-ciencias-ambientales
https://www.usal.es/grado-en-ciencias-ambientales/presentacion
http://www.uco.es/qieiq/index.php/docencia-en-grados/55-grado-de-ciencias-ambientales/102-gestion-de-residuos-urbanos-e-industriales
https://estudios.unizar.es/estudio/ver?id=100#perfiles
https://www.upo.es/portal/impe/web/contenido/0d294955-43b3-11de-874c-3fe5a96f4a88?channel=c1f3624d-2f47-11de-b088-3fe5a96f4a88
https://www.unileon.es/estudiantes/oferta-academica/grados/grado-en-ciencias-ambientales/plan-estudios
https://portal.uned.es/portal/page?_pageid=93,71763108&_dad=portal&_schema=PORTAL&idTitulacion=6101
https://www.udg.edu/es/estudia/Oferta-formativa/Graus/Fitxes?IDE=1210&ID=3103G0315
https://ccmaryambientales.uca.es/grado-en-ciencias-ambientales/
https://www.ull.es/grados/ciencias-ambientales/plan-de-estudios/estructura-del-plan-de-estudios/
https://www.ehu.eus/es/web/graduak/grado-ciencias-ambientales
https://www.uah.es/es/estudios/estudios-oficiales/grados/asignaturas/index.html?codPlan=G671
https://www.ual.es/estudios/grados/presentacion/plandeestudios/asignatura/4509/45094222
https://www.ual.es/estudios/grados/presentacion/plandeestudios/asignatura/4509/45094222%22%EF%B7%9FHYPERLINK%20%22https:/www.us.es/estudiar/que-estudiar/oferta-de-grados/grado-en-ingenieria-de-tecnologias-industriales/2030129
https://www.ual.es/estudios/grados/presentacion/plandeestudios/asignatura/4509/45094222%22%EF%B7%9FHYPERLINK%20%22https:/www.us.es/estudiar/que-estudiar/oferta-de-grados/grado-en-ingenieria-de-tecnologias-industriales/2030129
https://www.uc3m.es/grado/tecnologias-industriales#perfilysalidasprofesionales_perfildelgraduado
https://www.uji.es/estudis/base/2022/graus/enginyeria-industrial/?urlRedirect=https://www.uji.es/estudis/base/2022/graus/enginyeria-industrial/&url=/estudis/base/2022/graus/enginyeria-industrial/&p=2021/page-producto-documento-completo
https://web.montes.upm.es/?page_id=1797
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e Degree in Industrial Technology Engineering — University of Oviedo

e Double Degree in Physics and Materials Engineering — University of Sevilla
e Master's Degree in Circular Economy and Sustainable Development

e Master's Degree in Circular Economy

e Master's Degree in Management, Treatment and Recovery of Organic Waste.
e Master's Degree in Environmental Management in Industry - University of Vigo

2.1.2 Summary of VET Programmes related to Circular Economy in Spain
e Higher Technician in Environmental Health
e Higher Technician in Environmental Chemistry

2.1.3 Conclusion

Spain's comprehensive educational offerings in both HE and VET sectors signify a strategic
investment in building a skilled workforce capable of driving innovation, implementing Circular
Economy principles, and contributing to the country's broader sustainability goals. By nurturing
talent and expertise across diverse educational pathways, Spain is well-positioned to lead the way in
promoting Circular Economy practices and fostering a more resilient and sustainable future.

Spain has demonstrated a robust commitment to fostering expertise and competence in the field of
Circular Economy through its Higher Education (HE) and Vocational Education and Training (VET)
programmes. The extensive array of HE programs across various universities, ranging from degrees
in Environmental Sciences to Industrial Technology Engineering with a focus on waste management,
reflects the country's recognition of the multidisciplinary nature of Circular Economy practices.

These HE programs not only equip students with theoretical knowledge but also offer practical
insights and skills necessary for addressing contemporary environmental challenges. The inclusion
of specialized master's degrees, such as those in Circular Economy and Sustainable Development,
Management, Treatment, and Recovery of Organic Waste, underscores Spain's dedication to
nurturing advanced expertise in sustainable resource management and circular business models.

Furthermore, the availability of VET programs, such as Higher Technician in Environmental Health
and Environmental Chemistry, ensures that professionals at different stages of their careers have
access to specialized training tailored to the specific needs of Circular Economy industries. These VET
programs play a crucial role in bridging the skills gap and facilitating the transition towards a more
resource-efficient and environmentally sustainable economy.
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https://www.uniovi.es/estudia/grados/ingenieria/tecnologiasindustriales/-/fof/asignatura/GITECI01-4-003
https://www.us.es/estudiar/que-estudiar/oferta-de-grados/doble-grado-en-fisica-y-en-ingenieria-de-materiales/2310043
https://www.universidadviu.com/es/master-economia-circular-desarrollo-sostenible
https://www.ubu.es/master-universitario-en-economia-circular-semipresencial/informacion-basica/objetivos-y-competencias/competencias
https://www.umh.es/contenido/Estudios/:tit_m_201/datos_es.html
https://eueti.uvigo.es/eei_es/estudos/mestrados/titulos/contaminacion-industrial-avaliacion-prevencion-control/
https://www.todofp.es/que-estudiar/logse/sanidad/salud-ambiental.html
https://www.todofp.es/que-estudiar/logse/quimica/quimica-ambiental.html
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2.2 Germany

2.2.1 Summary of HE Programmes related to Circular Economy in Germany

Table 1: HE programmes related to CE in Germany

Course

Duration

Type of Course

Bio- and Environmental Engineering

7 semesters

Bachelor's degree

Process Engineering — Energy, Environmental and

Biotechnology

7 semesters

Bachelor's degree

Energy and Environmental Management

6 semesters

Bachelor's degree

Sustainability and Environmental Management

7 semesters

Bachelor's degree

Business Administration and Engineering

Environment and Sustainability

7 semesters

Bachelor's degree

Business Administration and Engineering — Circular

Economy Engineering

7 semesters

Bachelor's degree

International Sustainability Management

7 semesters

Bachelor's degree

Sustainable Raw Material Production and Recycling

6 semesters

Bachelor's degree

Sustainable Engineering

7 semesters

Bachelor's degree

Sustainable raw material and energy supply

6 semesters

Bachelor's degree

Global Environmental and Sustainability

6 semesters

Bachelor's degree

Climate Change Management & Engineering

7 semesters

Bachelor's degree

Environmental and Resource Management

6 semesters

Bachelor's degree

Energy, Environmental and Process Engineering

6 semesters

Bachelor's degree

Energy and Environmental Engineering

6 semesters

Bachelor's degree

Eco Design

6 semesters

Bachelor's degree

Ecology and Sustainability Management

6 semesters

Bachelor's degree

Environmental Sciences

6 semesters

Bachelor's degree
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https://studium.ostfalia.de/v/bachelor/bio-und-umwelttechnik/
https://www.hs-wismar.de/studium/beratung-und-information/alle-studiengaenge/bachelorstudiengang-verfahrenstechnik-energie-umwelt-und-biotechnologie-an-der-hochschule-wismar/
https://www.hs-wismar.de/studium/beratung-und-information/alle-studiengaenge/bachelorstudiengang-verfahrenstechnik-energie-umwelt-und-biotechnologie-an-der-hochschule-wismar/
https://www.hs-kempten.de/en/faculty-of-mechanical-engineering/degree-courses/bachelor/energy-and-environmental-engineering
https://www.thi.de/nachhaltige-infrastruktur/studiengaenge/nachhaltigkeits-und-umweltmanagement-bsc/
https://www.bht-berlin.de/b-wiu
https://www.bht-berlin.de/b-wiu
https://engineeringpf.hs-pforzheim.de/bachelor/wirtschaftsingenieurwesen_circular_economy_engineering
https://engineeringpf.hs-pforzheim.de/bachelor/wirtschaftsingenieurwesen_circular_economy_engineering
https://www.hwr-berlin.de/studium/studiengaenge/detail/163-international-sustainability-management/
https://www.tu-clausthal.de/studieninteressierte/studiengaenge/bachelor-studiengaenge/nachhaltige-rohstoffgewinnung-und-recycling?utm_source=StudyCheck&utm_campaign=StudyCheck&utm_medium=Premiumprofil-Studiengang&utm_term=Nachhaltige+Rohstoffgewinnung+und+Recycling-B.Sc.-26281
https://www.hm.edu/studiengange_de/tech_courses_detailpage_606.de.html
https://www.rwth-aachen.de/go/id/ogfx?#aaaaaaaaaaaogfy
https://www.leuphana.de/en/college/bachelor/bsc-global-environmental-and-sustainability-studies.html
https://www.srh-hochschule-heidelberg.de/bachelor/climate-change-management-engineering/?gclid=Cj0KCQjwzYGGBhCTARIsAHdMTQxVN3YUsH6Xp0V8pG34yqlDcJjvFBqAzmWEA4CZdGLbYmJUCVxTmbEaAnR2EALw_wcB
https://www.b-tu.de/en/environment-bs
https://www.hs-osnabrueck.de/studium/studienangebot/bachelor/energie-umwelt-und-verfahrenstechnik-bsc/
https://www.rwu.de/en/studies/study-programs/energy-and-environmental-engineering
https://www.wb-fernstudium.de/kursseite/bachelor-studiengang-nachhaltiges-design-ba.html
https://www.fh-swf.de/de/studienangebot/studiengaenge/soest_2/oekologie_und_nachhaltigkeitsmanagement_b_sc_/index.php#big_bubble
https://www.bsc-umwelt.uni-freiburg.de/index
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Environmental Technology

7 semesters

Bachelor's degree

Environmental and Recycling Technology

7 semesters

Bachelor's degree

Environment and Global Change

6 semesters

Bachelor's degree

Recycling and Waste Management

7 semesters

Bachelor's degree

Responsible Production and Consumption

7 semesters

Bachelor's degree

Renewable Raw Materials and Bioresources

6 semesters

Bachelor's degree

Environmental Engineering

6 semesters

Bachelor's degree

Environmental Systems Science

6 semesters

Bachelor's degree

Earth Sciences and Sustainable Management of

Environmental Resources

6 semesters

Bachelor's degree

Ecology and Environmental Sciences

6 semesters

Bachelor's degree

Environmental Pollution Management -

Ecotoxicology

4 semesters

Master's degree

Bio- and Environmental Engineering

3 semesters

Master's degree

Biological Resources

3 semesters

Master’s degree

Sustainability and Circular Economy Management

4 semesters

Master's degree

Environmental and Recycling Technology

3 semesters

Master's degree

Sustainable Resource Management

4 semesters

Master's degree

Sustainable and Innovative Natural Resource

Management

4 semesters

Master's degree

Sustainability and Climate Management

3 semesters

Master's degree

Sustainability Management and Technologies

3 semesters

Master's degree

Sustainability Science: Resources, Material and

Chemistry

4 semesters

Master's degree

Environment, Climate Change and Health

4 semesters

Master's degree
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https://www.th-rosenheim.de/studium-und-weiterbildung/studienangebot-der-th-rosenheim/bachelorstudiengaenge/umwelttechnologie
https://www.hs-nordhausen.de/studienangebote/bachelor/umwelt-und-recyclingtechnik/
https://www.uni-giessen.de/de/studium/studienangebot/bachelor/umwelt/index
https://studieren.h2.de/studiengaenge/bachelor/recycling-und-entsorgungsmanagement?utm_source=StudyCheck&utm_campaign=StudyCheck&utm_medium=Premiumprofil-Studiengang&utm_term=Recycling+und+Entsorgungsmanagement-B.Eng.-3346
https://tu-freiberg.de/bachelor-responsible-production-and-consumption-rpc#:~:text=Als%20Student%20oder%20Studentin%20des,Umgang%20mit%20Ressourcen%20und%20G%C3%BCtern.
https://www.uni-giessen.de/en/study/courses/ba/nrb
https://www.tu-braunschweig.de/en/degree-programmes/environmental-engineering-bachelor
https://tu-freiberg.de/en/bachelor-environmental-systems-science-geoecology
https://constructor.university/programs/undergraduate-education/earth-sciences-and-sustainable-management-of-environmental-resources
https://constructor.university/programs/undergraduate-education/earth-sciences-and-sustainable-management-of-environmental-resources
https://www.uni-bayreuth.de/bachelor/geooekologie-umweltnaturwissenschaften
https://rptu.de/studienangebot/23105/Natur-_und_Umweltwissenschaften-Master-Ecotoxicology_(Environmental_Pollution_Management)?mtm_campaign=Studycheck&mtm_kwd=Ecotoxicology
https://rptu.de/studienangebot/23105/Natur-_und_Umweltwissenschaften-Master-Ecotoxicology_(Environmental_Pollution_Management)?mtm_campaign=Studycheck&mtm_kwd=Ecotoxicology
https://www.frankfurt-university.de/de/studium/master-studiengange/bio-und-umwelttechnik-meng/fuer-studieninteressierte/
https://www.hochschule-rhein-waal.de/de/fakultaeten/life-sciences/studienangebot/biological-resources-m-sc
https://www.srh-hochschule-nrw.de/master/sustainability-and-circular-economy-management-ma/
https://www.hs-nordhausen.de/studienangebote/master/environmental-and-recycling-technology-master/
https://www.tum.de/studium/studienangebot/detail/sustainable-resource-management-master-of-science-msc
https://tu-freiberg.de/master-sustainable-and-innovative-natural-resource-management
https://tu-freiberg.de/master-sustainable-and-innovative-natural-resource-management
https://www.fh-mittelstand.de/studiengang/klimamanagement/
https://www.thi.de/nachhaltige-infrastruktur/studiengaenge/sustainability-management-and-technologies-msc/
https://www.leuphana.de/en/graduate-school/masters-programmes/sustainability-science-resources-materials-and-chemistry.html
https://www.leuphana.de/en/graduate-school/masters-programmes/sustainability-science-resources-materials-and-chemistry.html
https://www.ecch.uni-bayreuth.de/de/index.html
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Process Energy and Environmental Systems .

) ) 4 semesters | Master's degree
Engineering
Eco Design 4 semesters | Master's degree
Energy and Environmental Management 4 semesters | Master's degree

2.2.2 Summary of VET Programmes related to Circular Economy in Germany

Table 2: VET programmes related to CE in Germany

Course Duration Type of Course
School for
Mechanical engineering 3 years Intermediate

Vocational Education

School for
Recycling and Waste Management 3 years Intermediate

Vocational Education

College for Higher

Environmental engineering 3 years . .
Vocational Education
. ) ) College for Higher
Mechanical engineering 3 years i )
Vocational Education
. Advanced vocational
Recycling and Waste Management 3 years .
qualifications
) ) ) Advanced vocational
Mechanical engineering 3 years .
qualifications
. . Advanced vocational
Environmental Protection 3 years

qualifications

2.2.3 Conclusion

In Germany, numerous bachelor's degree programs related to the circular economy are available at
Vocational Education and Training (VET) and Higher Education (HE) institutions. The list provided
represents a curated selection of the wide range of study options available. These courses focus on
Environmental Engineering, Eco Design, Circular Engineering, Recycling and Waste Management,

of the contents, which reflect the views only of the authors, and the Commission cannot be held responsible for
any use which may be made of the information contained therein.

@ @@@ The European Commission's support for the production of this publication does not constitute an endorsement

E% MG MDD


https://www.tu.berlin/fakultaet3/studium-lehre/studienangebot/msc-peese
https://www.tu.berlin/fakultaet3/studium-lehre/studienangebot/msc-peese
https://www.ecosign.de/de/studium/master-of-arts/fakten.php
https://www.uni-flensburg.de/en/academics/degree-programs/energy-and-sustainability/meng-energy-and-environmental-management-developing-countries
https://planet-beruf.de/schuelerinnen/berufe-finden/berufsfelder/berufsfeld-metall-maschinenbau-/berufe-im-maschinen-und-anlagenbau
https://www.ausbildungskompass.de/berufecheck/beruf/fachkraft-kreislauf-und-abfallwirtschaft
https://berufsbildendeschule.bildung-rp.de/fileadmin/user_upload/bbs/berufsbildendeschule.bildung-rp.de/Lehrplaene/Dokumente/Lehrplan_2010_11/BG_Lehrplan_KomplettTechnik_UT.pdf
https://kultus.hessen.de/sites/kultusministerium.hessen.de/files/2021-07/lp_bg_fr_technik_sp_maschinenbau_05.pdf
https://add.rlp.de/themen/schule-und-bildung/berufliche-ausbildung-fortbildung-und-weiterbildung/fortbildung/gepruefter-meisterin-fuer-kreislauf-und-abfallwirtschaft
https://rest.arbeitsagentur.de/infosysbub/berufepool-rest/ct/v1/archivpdfs/30088.pdf
https://web.arbeitsagentur.de/berufenet/beruf/6051
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Responsible Consumption and Production, as well as Climate Change topics. The duration of these

programs varies from 3 semesters to 3.5 years.

2.3 Austria

2.3.1 Summary of HE Programmes related to Circular Economy in Austria

Table 3: HE programmes related to CE in Austria

Course

Duration

Type of Course

Bio- and Environmental Engineering

6 semesters

Bachelor's degree

Energy and Environmental Management

6 semesters

Bachelor's degree

Global Sustainability and Circular Business

6 semesters

Bachelor's degree

Sustainable Production and Circular Economy

6 semesters

Bachelor's degree

Sustainable Resource Management

6 semesters

Bachelor's degree

Environmental, Process and Energy Engineering

6 semesters

Bachelor's degree

Circular Engineering

7 semesters

Bachelor's degree

Recycling Technology

7 semesters

Bachelor's degree

Responsible Consumption and Production

7 semesters

Bachelor's degree

Environmental and Bioresource Management

6 semesters

Bachelor's degree

Environmental and Climate Protection Technology

7 semesters

Bachelor's degree

Environmental Engineering

6 semesters

Bachelor's degree

Environmental Systems Science - Natural Sciences

Technology

6 semesters

Bachelor's degree

Sustainability & Responsible Management

3 semesters

Master's degree

Bio- and Environmental Engineering

4 semesters

Master's degree

Digital Management & Sustainability

4 semesters

Master's degree

Eco Design

4 semesters

Master's degree

The European Commission's support for the production of this publication does not constitute an endorsement
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https://www.ausbildungskompass.at/ausbildungen/2125-fachhochschulstudium-bio-und-umwelttechnik-bsc/
https://www.ausbildungskompass.at/ausbildungen/2088-fachhochschulstudium-energie-und-umweltmanagement-bsc/
https://www.ausbildungskompass.at/ausbildungen/108870-fachhochschulstudium-global-sustainability-and-circular-business/
https://www.ausbildungskompass.at/ausbildungen/107831-fachhochschulstudium-nachhaltige-produktion-und-kreislaufwirtschaft/
https://www.ausbildungskompass.at/ausbildungen/106385-fachhochschulstudium-nachhaltiges-ressourcenmanagement/
https://www.ausbildungskompass.at/ausbildungen/2015-fachhochschulstudium-umwelt-verfahrens-und-energietechnik-bsc/
https://www.ausbildungskompass.at/ausbildungen/108223-universitaetsstudium-circular-engineering-bsc/
https://www.ausbildungskompass.at/ausbildungen/105575-universitaetsstudium-recyclingtechnik/
https://www.ausbildungskompass.at/ausbildungen/108225-universitaetsstudium-responsible-consumption-and-production/
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Energy and Environmental Management

4 semesters

Master's degree

Ecotoxicology & Environmental Management

4 semesters

Master's degree

Environmental, Process and Energy Engineering

4 semesters

Master's degree

Circular Engineering

4 semesters

Master's degree

Environmental Sciences

4 semesters

Master's degree

Environmental Sciences - Soil, Water and Biodiversity

4 semesters

Master's degree

Environmental System Sciences - Climate Change and

Environmental Technology

4 semesters

Master's degree

Environmental System Sciences - Climate Change and

Environmental Technology (ESS/CCET)

4 semesters

Master's degree

International Master in Circular Economy

4 semesters

Master's degree

Recycling Technology

4 semesters

Master's degree

Responsible Consumption and Production

4 semesters

Master's degree

Material and Energy Use of Renewable Resources

4 semesters

Master's degree

Environmental and Bioresource Management

4 semesters

Master's degree

Environmental and Climate Protection Engineering

4 semesters

Master's degree

Environmental Engineering

4 semesters

Master's degree

Environmental Systems Science - Natural Sciences

Technology

4 semesters

Master's degree

Water Management and Environmental Engineering

4 semesters

Master's degree

2.3.2 Summary of VET Programmes related to Circular Economy in Austria

Table 4: VET programmes related to CE in Austria

Course Duration Type of Course

Mechanical engineering - plastics and recycling School for Intermediate
4 years . .

technology Vocational Education
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School for Intermediate

Environmental technology 5 years . .
y Vocational Education

. . . College for Higher

Environmental engineering 5 years i .
Vocational Education

. . College for Higher

Plastics and environmental technology 5 years . .
Vocational Education

Mechanical engineering - energy and College for Higher

5 years

environmental technology Vocational Education

Mechanical engineering - environmental 5 College for Higher
] ] ears 8 .
engineering y Vocational Education
Construction technology - environmental
5 semesters Add-On Course
technology
Mechanical engineering - environmental
] 6 semesters Add-On Course
technology and recycling
Renewable Energy, Environment and
5 semesters Add-On Course

Sustainability

Post-secondary VET

Civil Engineering - Environmental Engineering 4 semesters
course
Mechanical Engineering - Environmental Post-secondary VET
- 6 semesters
Technology and Recycling course
Renewable Energy, Environment and Post-secondary VET
. . 4 semesters
Sustainability course

2.3.3 Conclusion

In Austria there are several courses related to Circular Economy offered by VET and HE institutions.
The list of courses is a selection and is not exhaustive. These courses focus on Environmental
Engineering, Eco Design, Circular Engineering, Recycling Technology, Responsible Consumption and
Production as well as Climate Change topics and can be done in between 4 semesters and 5 years,
full-time or part time depending on the course type from schools for intermediate vocational
education (ISCED 3), to master’s degrees (ISCED 7) or even higher.

The European Commission's support for the production of this publication does not constitute an endorsement
of the contents, which reflect the views only of the authors, and the Commission cannot be held responsible for
any use which may be made of the information contained therein.
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2.4 Poland

2.4.1 Summary of HE Programmes related to Circular Economy in Poland

Higher studies in the field/specialization of Circular Economy are conducted in several academic
centers in Poland. Two examples are described below - one for studies at the Faculty of Production
Engineering and the other for studies at the Faculty of Environmental Engineering.

Example 1: University of Life Sciences in Lublin - specialized engineering studies (1st cycle - BSc) in

the Circular Economy at the Faculty of Production Engineering.

Circular Economy is a modern, practical field of study of an engineering and technical nature,
preparing graduates in the use of knowledge and engineering processes to introduce and monitor
the functioning of the mechanisms of the regenerative economic system. The content of education
in the field of Circular Economy includes issues from the field of engineering, technology and natural
sciences, and above all from the disciplines of mechanical engineering and environmental
engineering, mining and energy.

Example 2: Wroctaw University of Science and Technology - master's studies (2™ cycle - MSc) -

Circular Economy and climate protection at the Faculty of Environmental Engineering.

As part of the Circular Economy specialization, students acquire knowledge in the following areas:

e politics, Circular Economy and climate change;

e sustainable management of raw materials;

e water and sewage management;

e technologies for processing biodegradable, industrial and hazardous waste;
e processing and recycling of plastics;

e life cycle assessment of products and processes.

2.4.2 Summary of VET Programmes related to Circular Economy in Poland

According to available information a VET offer related to Circular Economy is rather limited. VET
programs include a course organized by the Polish Agency for Enterprise Development (PARP) for
entrepreneurs interested in adopting the Circular Economy model: "Circular Economy in SMEs". This
is a short 5-hour introductory course intended for producers and service providers. The course is
complemented by a webinar "Circular Economy - how to implement a circular waste management
model in the enterprise”.

2.4.3 Conclusion

At the university level, the thematic scope of Circular Economy is offered in several academic centers,
both as independent fields of study and as part of broader programs. The offer at VET level is rather
limited to short courses of a general nature.
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3 Conclusion related to Circular Economy

Various higher education and vocational education and training (VET) programs related to the
circular economy are offered in partner countries like Poland, Austria, Spain and Germany. These
programs cover a wide range of topics such as Environmental Engineering, Eco Design, Circular
Engineering, Recycling Technology, Responsible Consumption and Production, and Climate Change.
Those programmes and courses offers a wide array of educational pathways to cultivate talent and
expertise in sustainable resource management and circular business models.

The duration of these programs varies from short courses to bachelor's degrees and master's
degrees, with a focus on equipping students with both theoretical knowledge and practical skills
necessary for addressing contemporary environmental challenges. The comprehensive educational
offerings in these countries reflect a strategic investment in building a skilled workforce capable of
leading the way in promoting environmentally sustainable practices and fostering a more resilient
future.
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4 HE and VET Programmes related to Collaborative Robotic
4.1 Spain

4.1.1 Summary of HE Programmes related to Collaborative Robotic in Spain

e Degree in Artificial Intelligence - Polytechnic University of Catalonia

e Degree in electronic and automatic engineering + robotics - European University of Madrid

e Degree in Artificial Intelligence - University of the Basque Country

e Degree in Robotics Engineering - University of Deusto

e Degree in Industrial Electronics and Automation Engineering - University Carlos Ill of
Madrid (UC3M)

e Degree in Industrial Systems Engineering - University Francisco de Vitoria (UFV) Madrid

e Master's Degree University Expert in Industrial Robotics and Emerging Technologies -
University of Burgos

e Master's Degree in Digital Business Transformation - International University of Andalucia

e Master's Degree in Control, Automation and Robotics Engineering - University of the
Basque Country

e Master's Degree in Robotics Management in Businesses - Rovira i Virgili University

e Master's Degree in Robotics - IGEMA, University Study Centre

e Master's degree in digital transformation of companies - University of Almeria

e Master's Degree in Robotics and Intelligent Systems - University of Vic (Uvic) and
Technology Centre of Catalonia (Eurecat)

e Master's Degree in Industry 4.0 - University of Alcala (Madrid)

e Master's Degree in Industry 4.0 (interuniversity: UOC, ESUPT) - Oberta University (Catalonia)

e Master's degree in industry 4.0 - Polytechnic University of Cartagena (UPCT)

e Master's Degree in Digital Manufacturing - University of the Basque Country (UPV)

e Master's Degree in Connected Industry - University of Jaén (UJA)

e Master's Degree in Connected Industry 4.0 - Carlos Il University of Madrid (UC3M)

o Master's Degree in technologies applied to Industry 4.0 - University of Salamanca (USAL)

e Master's Degree in Robotic Architecture and Emerging Technologies - University of Malaga

e Master's Degree in Control Engineering, Automation and Robotics - University of the
Basque Country

4.1.2 Summary of VET Programmes related to Collaborative Robotic in Spain
e Industrial Automation and Robotics
e Collaborative robotics and machine vision for Industry 4.0
e Higher Level Training Cycle in Industrial Automation and Robotics
e Higher Technician in Industrial Automation and Robotics
e Specialization Course in Collaborative Robotics (GS Access)

4.1.3 Conclusion

Spain has made significant strides in fostering expertise and proficiency in collaborative robotics
through its comprehensive array of Higher Education (HE) and Vocational Education and Training
(VET) programs. The diverse HE programs offered by esteemed universities across the country cater
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to a broad spectrum of disciplines, reflecting the interdisciplinary nature of collaborative robotics

and its intersection with fields such as artificial intelligence, engineering, and digital transformation.

These HE programs equip students with both theoretical knowledge and practical skills essential for
navigating the complexities of collaborative robotics in various industrial settings. Specialized
master's degrees, such as those in Industrial Robotics and Emerging Technologies, Robotics
Management in Businesses, and Control Engineering, Automation, and Robotics, demonstrate
Spain's commitment to fostering advanced expertise in this rapidly evolving domain.

Additionally, the availability of VET programs focusing on collaborative robotics ensures that
professionals at different career stages have access to specialized training aligned with the demands
of Industry 4.0. These VET programs play a pivotal role in bridging the skills gap and preparing
individuals to harness the potential of collaborative robotics for enhancing productivity and driving
innovation in modern industries.

4.2 Germany

4.2.1 Summary of High Education programmes related to Collaborative Robotics in Germany

Table 5: Options of HE programmes related to CR in Germany

Bachelor Degree Master's degree
6 to 7 semesters 3 to 4 semesters
14 18

Various courses are also offered in the field of Vocational Education and Training (VET).
The study contents in the Bachelor's programme include:

e Fundamentals of electrical engineering

e Electronic components and circuit technology
e Electrical Measurement

¢ Digital technology

e Microcomputer Technology

e Electrical Drives and Networks

e Signals and Systems

e Fundamentals of control and regulation technology
e Control and power converter technology

e Kinematics and control of robots

e Image processing
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e Motion Control

e Hardware and software design in automation technology
e Simulation techniques

¢ Design of mechatronic systems

e Control technology and industrial bus systems

e Technology of CNC-controlled machine tools

e Robot programming

e Practical control engineering

In the master's programme, there are different specialisations to choose from:

e Mobile Robots, Autonomous Systems and Robot Vision
e Fibre composites and special materials

e Optical sensor technology, computer vision

e Control Engineering

e Electric drives and gear technology

e Embedded Systems

In Germany, training is also offered by robot manufacturers or independent service providers. A
summary of the contents with the numbers of courses offering the corresponding is shown in the
table below (the contents are grouped in thematic categories).

Table 6: Overview of HE programmes offered by robot manufactures & independent service provider

Content
Knowledge
HRC Basics
Introduction to HRC / basics and terms (e.g. operating modes, singularities, 13
sensitivity)
Challenges / risks / limits 9
Opportunities / Goals / Advantages 8
Examples / use of LBR in collaboration 5

Requirements for cobots (safety-related, ergonomic, biomechanical)

Concept / Layout / Integration 7
Evaluation (economic efficiency, technical, ergonomics) 4
Standards/Safety,/CE

The European Commission's support for the production of this publication does not constitute an endorsement
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EN ISO 12000 / Risk Assessment 12
DIN EN ISO 10218-1 and -2 9
DIN ISO/TS 15066 7
CE certification / MRL 5
Standards in general (incl. PL) 9
Planning the cell (safe) 6
Acceptance protocol / Documentation / Verification and validation / 5

Approval process of new installations / User information

Occupational safety (safety instructions, knowing the dangers of handling 16
robots, etc.)

Robot safety / safe handling of robots / safe operation 6
Safety, ergonomic, biomechanical requirements 1
Force and pressure measurement / Biomechanical limits 4
Safety technology (safety scanner, light barrier, etc.) 20

Programming Robots

Safety Functions

Safety functions (reduced mode, stop function, etc.) 18
Set hazardous areas / Secure areas / Safety distances 18
Security settings 15

Human-machine communication

Recognise and understand messages (error messages, diagnosis, warning 11
messages)

Query process data / Query robot position 4
Programming, setting and querying inputs and outputs 10
Data backup / Loading and saving the data 7
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Operating handset / Operation / SmartPAD 6

Moving the robot manually

Moving the robot (axis-specific, straight-line, zero space) / teaching / 15
approaching frames / hand guiding

Interaction with external perjpherals

Gripping technology (installing, handling, measuring, load data, operating, 16
calibrating etc.)

Application development

Specific application development (screws, conveyor belt, pick & place) 11

Programming - movements

Speed / looping / acceleration / relative to coordinate system / teach-in 18
positions / create general movement programmes

Programming - logic

Conditions / Loops / Variables / IF-Else 18

Programming Robots

Conditions / Loops / Variables / IF-Else 18
Thread 10
Coordinate systems (explanation, creation, etc.) 11
Robot programmes (create, modify, start, stop, optimise) 23
Basic commands (change and delete instructions, create functions [general, 7

switch cancel functions])

Specific commands (timers, alarms, calculations, frame shifts, user keys, etc.) 10

Programming errors / programme sequence controls / debugging 4

Programming - native language

Basics of textual programming languages (Java, Python, XML, ROS) 4
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Communication interfaces

Communication between robot and tool 7
Communication interfaces (socket, client interfaces, FTP server, EtherCat, bus 8
systems, 10, etc.)

Movement types
Movement types (manual and automatic mode, waypoints, etc.) 13
Program and understand movement types (PTP, LIN, robot specific, etc.) 5

Force Control
Understanding and programming force control/reading out torques and 17
forces/impact of load data/programming search functions

Robot mechanics

Setup/Configuration
Integration / setup of sensors (e.g. camera) 6
Robot commissioning / station / basic setting of a robot / calibration / 12
adjustment / set-up / connection

Basics Structure, hardware and software
Structure and mode of operation of a robot (electrical, mechanical, 29
controller, etc.)
Control concept 2
Differences robots 2
Maintenance/ servicing 2
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A summary of training courses can be found in the following table.

Table 7: summary of training courses related to HE programmes

Universal Robots Academy

KUKA College

Yaskawa

e-Series Core Track

e-Series Pro Track

e-Series Application Track
E-Learning fur CB3-Roboter

Core Training

Advanced Training

Interfaces Training

Industrial Communications Training
Service & Troubleshooting Training
Script Training

Safety Training

Robot operation Sunrise OS 1

Robot operation PRO LBR iiwa Sunrise OS 1
Installation and programming Sunrise OS 1

Safety installation and HRC programming Sunrise OS 1
HRC-Engineering Workshop

Service Elektrik KUKA Sunrise Cabinet

Constructor Sunrise OS 1

Operator training Weld4me

Basic Training Weld4me

Collaborative operator training

Collaborative Basic Training YRC Generation
Upgrade Training HC

FSU Safety Controller Training YRC1000

HC Customer Advisory Part 1 - Legal Framework

HC Customer Advisory Part 2 - Functional Safety FSU
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Omron

DENSO Robotics Europe

IHK Akademie

Roder Training

Fraunhofer Academy

Haus der Technik e. V.

HLS COBOT World

TOUV Siid Akademie

TUV Rheinland

Allgemeine
Unfallversicherungsanstalt

Pilz GmbH & Co. KG

BFI Steiermark

Bildungswerk der Bayerischen

Wirtschaft (bbw)

HC customer advisory service Part 3 - Machine safety MS and
force-torque limit PFL

HC10 basics with YRC1000micro
HC10 basics with YRC1000micro + Smart Pendant

TC114 - Robotics - Operation and Programming

Cobotta World Training
Cobotta Basic Training

Advanced Training
Human-Robot Collaboration (HRC): But Safe!
Human-Robot Collaboration (HRC): But Safe!

Human-robot collaboration: requirements, potentials and
solutions

Human-Robot Collaboration (HRC) | Continuing Education

Qualified person for the inspection of industrial robots - HRC
- Mensch-Roboter-Kollaboration-Industrie 4.0

HRC-Training

Robotics - Automation and Industry 4.0 - Your introduction to
the automation of robotic systems

Industry 4.0: Robotics Workshop - Seminar on using ROS to
control collaborative robots.

Specialist seminar "Human-Robot Collaboration (HRC)"

Specialist seminar "Human-Robot Collaboration in the Smart
Factory"

Safe human-robot collaboration HRC
Safe HRC systems: human-robot collaboration

Robotics 4.0 - module of the "Industry 4.0" qualification series

(0 WOE)

S MG HD
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Festo Lernzentrum Saar GmbH ' Industry 4.0 - from multimodal human-robot collaboration to

teamwork between humans and robots
FANUC Academy Germany Basic course (collaborative robots)
SICK GmbH Training: Safe HRC systems: human-robot collaboration

ILT Institut fur
Laborautomation und Collaborative Robotics in Practice - Standard Course
Mechatronik

4.2.2 Summary of VET programmes related to Collaborative Robotics in Germany

In Germany, there are facilities for education in robotics both already for the school sector and
various courses of study in robotics to impart an understanding of the technology at an early stage.
Learning robotics already at school is supported by the following providers:

Table 8: VET programmes related to CR in Germany

Cubetto Teaches the elementary basics of 3-6 years www.primotoys.com
programming by controlling a
wooden robot by placing different
wooden stones on a wooden board.

Young children learn programming
through play - without a screen or
the necessary reading skills.

Dash and Dot Pre-designed models offer different 5-11 years wonder-workshop.de
applications and programming
possibilities depending on age and
experience level

Ozobot Mini robot Ozobot can perform 6-16 years ozobot-deutschland.de
various movements and
manoeuvres. Commands via self-
painted colours and lines detected
by several sensors or Vvia
programming language using the
mobile app.
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LEGO With the versatile LEGO kit, different 7-14 years education.lego.com
Education - models and machines can be built
WeDo 2.0 and programmed with the graphical

programming software WeDo 2.0
via PC and mobile devices.

Cozmo Focus on direct interaction with 8-16 years www.digitaldreamlabs.co
people. i

prefabricated robot can be
programmed via app, can move
independently and can make
contact with pupils.

Different programming modes offer
different possibilities depending on
the level of knowledge and help
especially with the transition from
graphical programming to code.

B-O-B 3 Mixture of microcontroller and 8-16 years www.bob3.org/de
immobile mini robot

can be programmed graphically or
code-based according to the
learners' level of experience.

mBot Robot kit 8-16 years www.makeblock.com

Getting to know the structure and
technical elements of robots.

Scratch-based graphical
programming language mBlock.

Bot'n Roll Programming via the graphical 11-19 years www.botnroll.com
programming language of the Open
Roberta Lab or via code.

Sophisticated design and
programming

LEGO Enables the flexible construction 11-19 years education.lego.com
Education - and programming of a wide variety
Mindstorms of pre-constructed and own models

and mechanical devices.

High complexity of building and
programming possibilities
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A company that specialises in bringing robotics to children in the classroom and through holiday
camps:

Table 9: Overview - Robot School for Children

Course name Robot School for Children

Type of course (Master, degree, [aylelo]N=e[ileE1ilo]y
independent course, etc.)

Robot School

e Over 24 partner schools
e Offer 86 holiday programmes

Content Teach basic knowledge and the basics about programming
languages.

Step-by-step introduction to programming.

Children are introduced to the topic of robotics and robot
building and programming step by step in an age-
appropriate way. As the level and difficulty increases, topics
such as electronics, design, 3D printing and individual
programming with complex programming languages are
taught.

https://www.robot-school.de/

4.2.3 Conclusion

In Germany, various courses related to Robotics and Automation are provided by Vocational
Education and Training (VET) institutions, Higher Education (HE) institutions, and companies. These
HE programs provide students with both theoretical knowledge and practical skills necessary for
navigating the complexities of collaborative robotics in different industrial settings. Specialized
master's programs with various specializations such as Mobile Robots, Autonomous Systems, and
Robot Vision, Fibre Composites showcase Germany's dedication to cultivating advanced expertise in
this rapidly evolving field. Another special feature is the focus on children in order to introduce them
to robotics topics at an early age and create interest and awareness for the subject. The list of courses
presented is a curated selection and not comprehensive. These programs concentrate on Robotics,
Mechatronics, Artificial Intelligence, Smart Engineering, and Industry 4.0. The duration of these
courses typically ranges from 4 to 7 semesters.
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4.3 Austria

4.3.1 Summary of HE programmes related to Collaborative Robotics in Austria

Table 10: HE programmes related to CR in Austria

Course

Duration

Type of Course

High Tech Manufacturing (BSc)

6 semesters

Bachelor's degree

Industrial Mechatronics

6 semesters

Bachelor's degree

Intelligent Production Technology

6 semesters

Bachelor's degree

Mechatronics

6 semesters

Bachelor's degree

Mechatronics - Microsystems Technology

6 semesters

Bachelor's degree

Mechatronics - Robotics

6 semesters

Bachelor's degree

Mechatronics, Design & Innovation

6 semesters

Bachelor's degree

Robotics

6 semesters

Bachelor's degree

Smart Automation

6 semesters

Bachelor's degree

Smart Engineering of Production Technologies and

Processes

6 semesters

Bachelor's degree

Mechatronics

7 semesters

Bachelor's degree

Mechatronics (B.Eng.)

6 semesters

Bachelor's degree

Artificial Intelligence (BSc)

6 semesters

Bachelor's degree

Mechatronics (BA)

6 semesters

Bachelor's degree

Robotics and Artificial Intelligence

6 semesters

Bachelor's degree

Al for Sustainable Technologies

4 semesters

Master's degree

Data Science and Artificial Intelligence

4 semesters

Master's degree

Digital Technology & Innovation

4 semesters

Master's degree

High Tech Manufacturing (MSc)

4 semesters

Master's degree
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https://www.ausbildungskompass.at/ausbildungen/102112-fachhochschulstudium-high-tech-manufacturing-bsc/
https://www.ausbildungskompass.at/ausbildungen/107936-fachhochschulstudium-industrielle-mechatronik/
https://www.ausbildungskompass.at/ausbildungen/107183-fachhochschulstudium-intelligente-produktionstechnik/
https://www.ausbildungskompass.at/ausbildungen/100442-fachhochschulstudium-mechatronik/
https://www.ausbildungskompass.at/ausbildungen/100465-fachhochschulstudium-mechatronik-mikrosystemtechnik/
https://www.ausbildungskompass.at/ausbildungen/100464-fachhochschulstudium-mechatronik-robotik/
https://www.ausbildungskompass.at/ausbildungen/106972-fachhochschulstudium-mechatronik-design-innovation/
https://www.ausbildungskompass.at/ausbildungen/106664-fachhochschulstudium-robotik/
https://www.ausbildungskompass.at/ausbildungen/108005-fachhochschulstudium-smart-automation/
https://www.ausbildungskompass.at/ausbildungen/105294-fachhochschulstudium-smart-engineering-of-production-technologies-and-processes/
https://www.ausbildungskompass.at/ausbildungen/105294-fachhochschulstudium-smart-engineering-of-production-technologies-and-processes/
https://www.ausbildungskompass.at/ausbildungen/103148-fachschule-berufstaetige-mechatronik/
https://www.ausbildungskompass.at/ausbildungen/108506-studiengang-mechatronik/
https://www.ausbildungskompass.at/ausbildungen/107164-universitaetsstudium-artificial-intelligence-bsc/
https://www.ausbildungskompass.at/ausbildungen/5024-universitaetsstudium-mechatronik-ba/
https://www.ausbildungskompass.at/ausbildungen/108255-universitaetsstudium-robotics-and-artificial-intelligence/
https://www.ausbildungskompass.at/ausbildungen/108668-fachhochschulstudium-ai-for-sustainable-technologies/
https://www.ausbildungskompass.at/ausbildungen/108215-fachhochschulstudium-data-science-and-artificial-intelligence/
https://www.ausbildungskompass.at/ausbildungen/108685-fachhochschulstudium-digital-technology-and-innovation/
https://www.ausbildungskompass.at/ausbildungen/104083-fachhochschulstudium-high-tech-manufacturing-msc/
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Industrial Informatics & Robotics

4 semesters

Master's degree

Mechatronics (MSc)

4 semesters

Master's degree

Mechatronics - Additive Manufacturing (AM)

4 semesters

Master's degree

Mechatronics - Mechatronic Systems

4 semesters

Master's degree

Mechatronics - Smart Technologies

4 semesters

Master's degree

Robotic Systems Engineering

4 semesters

Master's degree

Robotics Engineering

4 semesters

Master's degree

Artificial Intelligence (MSc)

4 semesters

Master's degree

Artificial Intelligence and Cybersecurity

4 semesters

Master's degree

Information and Communications Engineering -

Autonomous Systems and Robotics

4 semesters

Master's degree

Mechanical Engineering - Mechatronics

4 semesters

Master's degree

4.3.2 Summary of VET Programmes related to Collaborative Robotics in Austria

Table 11: VET programmes related to CR in Austria

Course Duration Type of Course
Mechatronics - main module automation technology 4 years Apprenticeship
Mechatronics - main module production engineering 4 years Apprenticeship
School for
) ) Intermediate
Mechatronics - automation technology 4 years .
Vocational
Education
. : : . College for Higher
Mechanical engineering - automation technology - 3
. 5 years Vocational
mechatronics ]
Education

@080
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https://www.ausbildungskompass.at/ausbildungen/108670-fachhochschulstudium-industrial-informatics-und-robotics/
https://www.ausbildungskompass.at/ausbildungen/102077-fachhochschulstudium-mechatronics-msc/
https://www.ausbildungskompass.at/ausbildungen/103736-fachhochschulstudium-mechatronik-additive-manufacturing/
https://www.ausbildungskompass.at/ausbildungen/103735-fachhochschulstudium-mechatronik-mechatronic-systems/
https://www.ausbildungskompass.at/ausbildungen/104091-fachhochschulstudium-mechatronik-smart-technologies/
https://www.ausbildungskompass.at/ausbildungen/106825-fachhochschulstudium-robotic-systems-engineering/
https://www.ausbildungskompass.at/ausbildungen/104090-fachhochschulstudium-robotics-engineering/
https://www.ausbildungskompass.at/ausbildungen/107165-universitaetsstudium-artificial-intelligence-msc/
https://www.ausbildungskompass.at/ausbildungen/107738-universitaetsstudium-artificial-intelligence-and-cybersecurity/
https://www.ausbildungskompass.at/ausbildungen/105579-universitaetsstudium-information-and-communications-engineering-autonomous-systems/
https://www.ausbildungskompass.at/ausbildungen/105579-universitaetsstudium-information-and-communications-engineering-autonomous-systems/
https://www.ausbildungskompass.at/ausbildungen/100526-universitaetsstudium-maschinenbau-mechatronik/
https://www.ausbildungskompass.at/ausbildungen/105419-lehre-mechatronik-hauptmodul-automatisierungstechnik/
https://www.ausbildungskompass.at/ausbildungen/105421-lehre-mechatronik-hauptmodul-fertigungstechnik/
https://www.ausbildungskompass.at/ausbildungen/108849-fachschule-mechatronik-automatisierungstechnik/
https://www.ausbildungskompass.at/ausbildungen/107596-hoehere-lehranstalt-maschinenbau-automatisierung-mechatronik/
https://www.ausbildungskompass.at/ausbildungen/107596-hoehere-lehranstalt-maschinenbau-automatisierung-mechatronik/
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Mechanical engineering - robotics and smart

engineering

5 years

College for Higher
Vocational
Education

Mechatronics - Automation

5 years

College for Higher
Vocational
Education

Mechatronics - Dynamic Systems

5 years

College for Higher
Vocational
Education

Mechatronics - Industry 4.0

5 years

College for Higher
Vocational
Education

Mechatronics - Innovation

5 years

College for Higher
Vocational
Education

Mechatronics - Robotics

5 years

College for Higher
Vocational
Education

Mechatronics - Robotics and Handling

5 years

College for Higher
Vocational
Education

Mechanical engineering - Robotic Center

7 semesters

Add-On Course

Mechanical engineering - robotics

8 semesters

Add-On Course

Mechatronics

7 semesters

Add-On Course

Mechatronics - automation technology

6 semesters

Add-On Course

Mechatronics

4 semesters

Add-On Course

Mechanical engineering - automation technology

4 semesters

Industrial Master
College

Mechatronics

6 semesters

Post-secondary VET
course
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https://www.ausbildungskompass.at/ausbildungen/106696-hoehere-lehranstalt-maschinenbau-vertiefung-robotik-und-smart-engineering/
https://www.ausbildungskompass.at/ausbildungen/106696-hoehere-lehranstalt-maschinenbau-vertiefung-robotik-und-smart-engineering/
https://www.ausbildungskompass.at/ausbildungen/4041-hoehere-lehranstalt-mechatronik-automatisierung/
https://www.ausbildungskompass.at/ausbildungen/106348-hoehere-lehranstalt-mechatronik-dynamische-systeme/
https://www.ausbildungskompass.at/ausbildungen/106437-hoehere-lehranstalt-mechatronik-industrie-4-0/
https://www.ausbildungskompass.at/ausbildungen/106417-hoehere-lehranstalt-mechatronik-innovation/
https://www.ausbildungskompass.at/ausbildungen/108183-hoehere-lehranstalt-mechatronik-ausbildungsschwerpunkt-automatisierung-robotik/
https://www.ausbildungskompass.at/ausbildungen/106352-hoehere-lehranstalt-mechatronik-robotik-und-handhabung/
https://www.ausbildungskompass.at/ausbildungen/108097-aufbaulehrgang-berufstaetige-maschinenbau-robotic-centre/
https://www.ausbildungskompass.at/ausbildungen/106755-aufbaulehrgang-berufstaetige-maschinenbau-robotik/
https://www.ausbildungskompass.at/ausbildungen/106345-aufbaulehrgang-berufstaetige-mechatronik/
https://www.ausbildungskompass.at/ausbildungen/106753-aufbaulehrgang-berufstaetige-mechatronik-automatisierungstechnik/
https://www.ausbildungskompass.at/ausbildungen/105110-aufbaulehrgang-mechatronik/
https://www.ausbildungskompass.at/ausbildungen/8035-werkmeisterschule-berufstaetige-maschinenbau-automatisierungstechnik/
https://www.ausbildungskompass.at/ausbildungen/106344-kolleg-berufstaetige-mechatronik/
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Post-secondary VET

Mechatronics - automation technology 6 semesters

course

: Post-secondary VET
Mechatronics 4 semesters
course

4.3.3 Conclusion

In Austria there are several courses related to Robotics and Automation offered by VET and HE
institutions. The list of courses is a selection and is not exhaustive. These courses focus on Robotics,
Mechatronics, Artificial Intelligence, Smart Engineering and on Industry 4.0. The courses can be done
in between 4 semesters and 5 years, full-time or part time depending on the course type, from
apprenticeships (ISCED 3) to master’s degrees (ISCED 7) or even higher.

4.4 Poland
4.4.1 Summary of High Education programmes related to Collaborative Robotics in Poland

CR is an element of full-time higher education and postgraduate studies in the fields of 'Automation
and Robotics' in several academic centers in Poland. Two examples are described below - from
Rzeszow and Wroctaw.

Example 1: University of Rzeszow

As part of the 'Fundamentals of robot programming' course, students will learn about the following
topics:

historical outline of the development of robotics and robot programming techniques;
kinematics of industrial robots

robot construction

robot programming

review of robot applications (including CR)

the state of robotization in Poland and in the world.

o O O O O O O

current trends in robotics.

Example 2: Wroctaw University of Science and Technology

As part of the 'Robot Collaboration' course, students will learn about the following topics:

types of collaborative robots

advantages and disadvantages of cooperation
elements of safety systems in CR

review of suppliers of collaborative robots

o O O O O

current applications and development directions
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https://www.ausbildungskompass.at/ausbildungen/106754-kolleg-berufstaetige-mechatronik-automatisierungstechnik/
https://www.ausbildungskompass.at/ausbildungen/105111-kolleg-mechatronik/
https://www.ur.edu.pl/files/ur/import/private/113/Sylabusy%20Mechatronika%20cykl%20od%202019-2020%2C%20studia%20I%20stopnia%20stacjonarne%2C%20rok%20III/Podstawy%20programowania%20robotów.pdf
https://kcir.pwr.edu.pl/~mucha/WspoRob/#tematy
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4.4.2 Summary of VET Programmes related to Collaborative Robotics in Poland

The offer of VET programs in the field of collaborative robots includes specialized training courses.

An example is the training program offered by the Engineering Training Center, which includes
training on robots produced by:

=  FANUC,

= ABB,

= KUKA,

= Wittmann,
= COMAU.

4.4.3 Conclusion

CRis an element of full-time higher education and postgraduate studies in the fields of 'Automation
and Robotics' in several academic centers in Poland. The offer of VET programs in the field of
collaborative robots mainly concerns specialized training courses.

5 Conclusion related to Collaborative Robotics

Spain, Germany, Austria, and Poland offer a variety of Higher Education (HE) and Vocational
Education and Training (VET) programs focused on Collaborative Robotics and Automation. These
programs cover topics such as collaborative robotics, mechatronics, artificial intelligence, smart
engineering, and Industry 4.0.

Students in these programs gain theoretical knowledge and practical skills essential for navigating
the complexities of robotics in industrial settings. Specialized master's degrees demonstrate a
commitment to fostering advanced expertise in this rapidly evolving field. VET programs play a
crucial role in bridging the skills gap and preparing professionals to leverage robotics for productivity
and innovation in modern industries across these countries.
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