	UČNI NAČRT PREDMETA / COURSE SYLLABUS

	Ime predmeta:
	TEHNOLOGIJE IN INOVACIJE ZA KROŽNO GOSPODARSTVO 

	Course title:
	TECHNOLOGIES AND INNOVATION FOR CIRCULAR ECONOMY

	
	
	
	

	Študijski program in stopnja
Study programme and cycle
	Študijska smer
Study option
	Letnik
Year of study
	Semester
Semester

	LOGISTIKA SISTEMOV 2. stopnja
	
	2.
	3.

	SYSTEM LOGISTICS  2nd degree
	
	2.
	3.

	

	Vrsta predmeta (obvezni ali izbirni) / 
Course type (compulsory or elective)
	IZBIRNI

	
	ELECTIVE

	
	

	Univerzitetna koda predmeta / University course code:
	MAG

	

	Predavanja
Lectures
	Seminar
Seminar
	Vaje
Tutorial
	Klinične vaje
Clinical training
	Druge oblike študija
Other forms of study
	Samost. delo
Individual work
	
	ECTS

	20 e-P
20 a-P 
	
	15 e-V
25 a-V
	
	
	100
	
	6

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	

	Nosilec predmeta / Course coordinator:
	REBEKA KOVAČIČ LUKMAN 

	

	Jeziki /Languages:
	Predavanja / Lectures:
	SLOVENSKI/SLOVENE

	
	Vaje / Tutorial:
	SLOVENSKI/SLOVENE

	
Pogoji za vključitev v delo oz. za opravljanje študijskih obveznosti:
	

	
Prerequisites for enrolling in the course or for performing study obligations:

	Pogoj za pristop k izpitu so opravljene obveznosti e-predavanj in e-vaj.
	
	Completion of assignments in e-lectures and e-seminars is a prerequisite for taking the exam.

	
Vsebina (kratek pregled učnega načrta): 
	
	
Content (syllabus outline):

	1. Industrijska ekologija in krožno gospodarstvo (koncepti tehnosfere in biosfere, okoljsko načrtovanje, načela razmišljanja celostnega življenjskega cikla).
2. Materiali in tehnika za podporo krožnemu gospodarstvu (osnove o materialih in lastnosti materialov).
3. Krožno gospodarstvo v pametnih mestih (načrtovanje učinkovitih storitev, povratna logistika, alternativne rešitve z nizkimi vplivi na okolje).
4. Procesi – LCA, LCC, S-LCA kot podpora odločanju (intralogistika in pametna mesta).
	
	1. Industrial ecology and circular economy (concepts of techno-biosphere analogy, the principles of life-cycle thinking, eco-design).
2. Materials science and engineering as a support for the circular economy (introduction to materials and their properties).
3. Circular economy in smart cities (design of efficient and effective services, reverse logistics, alternative solutions with low environmental impacts).
4. Processes – LCA, LCC, S-LCA as a support for decision-making (LCA in transport and logistics).

	

Temeljni literatura in viri / Reading materials:

	· Ahvenniemi, H., Huovila, A., Pinto-Seppä, I., & Airaksinen, M. (2017). What are the differences between sustainable and smart cities? Cities, 60, 234–245. https://doi.org/10.1016/j.cities.2016.09.009. 
· Allam, Z., & Newman, P. (2018). Redefining the smart city: Culture, metabolism and governance. Smart Cities, 1(1), 4–25. https://doi.org/10.3390/smartcities1010002. 
· Browne, M., Rizet, C., Anderson, S., Allen, J., & Keïta, B. (2005). Life Cycle Assessment in the Supply Chain: A Review and Case Study. Transport Reviews, 25(6), 761–782. https://doi.org/10.1080/01441640500360993. 
· Bach, V., Lehmann, A., Görmer, M., & Finkbeiner, M. (2018). Product environmental footprint (PEF) pilot phase-comparability over flexibility? Sustainability, 10(8), 2898–2916. https://doi.org/10.3390/su10082898. 
· European Commission. (2013). Commission Recommendation of 9 April 2013 on the use of common methods to measure and communicate the life cycle environmental performance of products and organisations Text with EEA relevance (2013/179/EU). Annex II. http://data.europa.eu/eli/reco/2013/179/oj.
· [bookmark: _Hlk178858343]Damiani, M., Ferrara, N., & Ardente, F. (2022). Understanding Product Environmental Footprint and Organisation Environmental Footprint methods. Publications Office of the European Union. https://data.europa.eu/doi/10.2760/11564.
· Weidema, B. P. (2017). Short procedural guideline to identify the functional unit for a product environmental footprint and to delimit the scope of product categories. https://lca-net.com/publications/show/short-procedural-guideline-identify-functional-unit-product-environmental-footprint-delimit-scope-product-categories/.
· Klöpffer, W., & Grahl, B. (2014). Life cycle assessment (LCA): a guide to best practice (str. XIII, 396). Wiley.
· Schleiniger, R. (2016). Implicit CO2 prices of fossil fuel use in Switzerland. Energy Policy, 96, 411-420. https://doi.org/10.1016/j.enpol.2016.06.022.
· Brglez, K., Perc, M., & Kovačič Lukman, R. (2023). Mesto moramo obravnavati kot živ ekosistem: model krožnega mesta. Okolje, družba, upravljanje, 184/185, 54–57. https://www.zelenaslovenija.si/esg/mesto-moramo-obravnavati-kot-ziv-ekosistem-esg-184-185/.  

	
Cilji in kompetence:
	
	
Objectives and competences:

	Cilji predmeta:
· Izboljšati, pridobiti in poglobiti znanje iz področja industrijske ekologije, krožnega gospodarstva in zaprtih oskrbovalnih verig.
· Pridobiti nova znanja, spretnosti in veščine iz področja materialov in njihovih lastnosti.
· Predstavitev metod in tehnik za bolj uspešno sprejemanje trajnostno naravnanih odločitev na področju procesov (povezanih z intralogistiko, pametnimi mesti), z uporabo LCA, LCC, S-LCA metodologij, kot podpora odločanju.
· Izboljšati teoretično in praktično znanje na področju uvajanja inovacij in izboljšav v intralogističnih procesih in procesih pametnih mest.

Kompetence, ki jih študentke/študenti osvojijo
· Študent/ka zna sprejeti uravnoteženo odločitev o uporabi različnih materialov in snovi, na osnovi kritičnega vrednotenja.
· Študent/ka je sposoben/sposobna identificirati določiti dele, točke procesov, proizvodov, storitev, kjer se pojavljajo veliki vplivi iz vidika financ, okolja in družbenih kazalcev in poiskati ustrezne rešitve.
· Študent/ka je sposobna zmodelirati logistični proces, z uporabo orodij in glede na prepoznane dele procesov uvesti izboljšave in inovacije, ki prihranijo stroške, imajo pozitivni učinek na okolje in družbene kazalce.
· Študent/ka zna voditi in organizirati timsko delo, namenjeno izboljšavam in inovacijam.
· Študent/ka razvija spretnosti za interpretacijo pridobljenih rezultatov in sprejemanje ustreznih uravnoteženih odločitev.
· Študent/ka je sposoben/sposobna razpoznati različne dejavnike, ki vplivajo na izboljšanje procesov iz vseh treh vidikov (ekonomski, okoljski, družbeni).
· Študent/ka je sposoben/sposobna prevzeti odgovornost za načrtovane procese in svoje odločitve.
	
	Course objectives:
· Improve, acquire and deepen knowledge in the field industrial ecology, circular economy and closed supply chain loops.
· Acquire new knowledge, skills and capabilities in the field materials and their properties.
· Presentation of methods and techniques for more successful decision-making in the field of processes (related to intralogistics and smart cities), using LCA, LCC, S-LCA methodologies, as a decision support.
· Improve theoretical and practical knowledge in the field of introducing innovations and improvements in intralogistics and smart cities.


Competencies that the students obtain
· The student is able to make a balanced decision on the use of different materials and substances, based on a critical evaluation.
· The student is able to identify parts, points of processes, products, services where there are major impacts are emerging from various perspectives: finances, environment and social indicators and to find appropriate solutions.
· The student is able to model/design the logistics process, using tools and, depending on the identified parts of the process, to introduce improvements and innovations that save costs, have a positive effect on the environment and social indicators.
· The student knows how to lead and organize teamwork to achieve improvements and innovations.
· The student develops skills for interpreting the obtained results and making appropriate balanced decisions.
· The student is capable to recognize various factors that affect the improvement of processes from all three aspects (economic, environmental, social).
· The student is capable to take responsibility for the process design and their decisions.

	
Predvideni študijski rezultati:
	

	
Intended learning outcomes:

	Študentka/študent bo zmožna/zmožen:
· razumeti načela industrijske ekologije in krožnega gospodarstva,
· klasificirati, primerjati materiale, glede na potrebe procesov,
· kritično vrednotiti in opredeliti prednosti in slabosti materialov,
· razumeti procese načrtovanja (povezava z ekološkim-načrtovanjem),
· prepoznati priložnosti in uvajati inovacije ter izboljšave v procese, sisteme, z manjšo porabo surovin in materialov, stroškov,
· prepoznati priložnosti v krožnem gospodarstvu – intralogistika in pametna mesta -  in sprejeti ustrezne odločitve,
· načrtovati logistične procese, z uporabo LCA metod, jih modificirati ter uvajati inovacije in izboljšave v procese, na načelih krožnega gospodarstva.
	
	The student will be capable of:
· understanding the principles of industrial ecology and circular economy,
· classifying, comparing the materials,
· critically evaluating and defining the advantages and disadvantages of materials and evaluating the effects of materials on goods,
· understanding the processes of eco-design,
· recognizing opportunities and introducing innovations and improvements in processes, systems, with lower consumption of raw materials and materials, costs,
· recognizing opportunities in the circular economy – intralogistics and smart cities - and making appropriate decisions,
· designing logistics processes, using LCA methods, modifying them and introducing innovations and improvements into processes, based on the principles of circular economy.

	
Metode poučevanja in učenja:
	

	
Learning and teaching methods:

	Predavanja: Prednost bomo dali inovativnim načinom učenja in poučevanja ter novim didaktičnim pristopom. Študenti bodo sami oblikovali predavanja (»learning by doing«, »design/create and do the real thing«), delili znanja s sovrstniki, predavanja bodo temeljila na t.i. sodelovalnem učenju, saj bi radi v okviru predmeta dosegli najvišjo kognitivno raven razumevanja (načrtovanje, kreiranje, inoviranje). Del predavanj se bo izvajal v obliki e-predavanj.

Vaje: tudi vaje bodo temeljile na realnih primerih iz okolja, kjer bodo študenti s pomočjo programske opreme načrtovali procese in proizvode v celotnem življenjskem ciklu, poiskali »pereča mesta«, predlagali inovacije in ponovno naredili simulacije procesov/proizvodov/storitev. Del vaj se bo izvajal v obliki e-vaj.
	
	Lectures: We will give priority to innovative ways of learning and teaching and new didactic approaches. Students will design lectures themselves ("learning by doing", "design / create and do the real world examples"), share knowledge with peers, lectures will be based on collaborative learning, as we would like to achieve the highest cognitive level of understanding (planning, creation, innovation) within the subject. Part of the lectures will be conducted in the form of e-lectures.

Exercises: The exercises will also be based on real-world examples from the environment, where students will use software to design processes and products throughout the life cycle, find "hot spots", propose innovations and re-do process/product/ service simulations. Part of the exercises will be carried out in the form of e-exercises.

	

Načini ocenjevanja:
	
Delež (v %) /
Share (in %)
	

Assessment methods:

	Sprotne naloge.
Študija primera.
Pisni izpit.
	10%
40%
50%
	Coursework.
Case study.
Written exam.



	Reference nosilca / Course coordinator's references: 

	1. ŠEBO, Juraj, GROF, Marek, KOVAČIČ LUKMAN, Rebeka, PALČIČ, Iztok, ŠEBOVÁ, Miriam. Perceptions of barriers to the implementation of circular economy initiatives in Central European manufacturing companies : evidence from selected European transitional economies. International Journal of Industrial Engineering and Management. 1. aug. 2025, 18 str. ISSN 2683-345X. https://ijiemjournal.uns.ac.rs/index.php/ijiem/article/view/1506, DOI: 0.24867/IJIEM-387. [COBISS.SI-ID 246079747]. 
2. BRGLEZ, Kristijan, ČUČEK, Lidija, KRAJNC, Damjan, KOVAČIČ LUKMAN, Rebeka. Assessing the environmental impact of plastic flows in urban areas : a life cycle assessment and scenario analysis study. Journal of cleaner production. [Print ed.]. 2024, vol. 449, [article no.] 141761, 10 str., ilustr. ISSN 0959-6526. DOI: 10.1016/j.jclepro.2024.141761. [COBISS.SI-ID 190120195].
3. BRGLEZ, Kristijan, PERC, Matjaž, KOVAČIČ LUKMAN, Rebeka. A conceptual model for a circular city : a case study of Maribor, Slovenia. Clean technologies and environmental policy. 2024, vol. 26, iss. 1, str. 45-65. ISSN 1618-954X. DOI: 10.1007/s10098-023-02579-z, DOI: 20.500.12556/DKUM-87846. [COBISS.SI-ID 162551299].
4. BRGLEZ, Kristijan, ČUČEK, Mateja, KOBER, Andjelko Andy, KOVAČIČ LUKMAN, Rebeka. Barriers and influencing factors in the implementation of circular economy in Slovenian road transport. Clean technologies and environmental policy. [Online ed.]. 2024, str. [1-21], ilustr. ISSN 1618-9558. https://link.springer.com/article/10.1007/s10098-024-03062-z, DOI: 10.1007/s10098-024-03062-z. [COBISS.SI-ID 216391171].
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