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MODULE CODE: BUU44709
MODULE NAME: Supply Chain Design & Planning for Sustainability
ECTS:  5
Lecturer: Dr. Sourav Sengupta	
E-mail:  sengupso@tcd.ie
Office Hours: By appointment

Pre- Requisite: (If any) Introduction to Operations Management

Available to exchange Students: Yes


MODULE DESCRIPTION 

This module aims to provide students an overview of the sustainability challenges in operations supply chain management, as well as to equip them with the necessary tools and frameworks to design and plan sustainable supply chains. The students will reflect on the relevance of supply chain operations in the context of sustainability and develop an understanding of the role of emergent technologies in the design and planning of supply chains for sustainability. The module will also include modeling and simulation activities to enable students to design and analyze green and circular supply chains. 

LEARNING AND TEACHING APPROACH

Sessions will combine lectures, case discussions, group work, and hands-on practice exercises using tools such as Excel, Vensim, and AnyLogistix. Lecture slides and all pre- and post-session readings will be made available on Blackboard, with additional readings suggested and shared throughout the module as relevant.
Lectures will incorporate interactive decision-making exercises, giving students the opportunity to engage with real-world problems in the moment — and to revisit and deepen that practice during tutorial sessions.


MODULE-LEVEL LEARNING OUTCOMES

Having completed this module, the student should be able to: 

1. Develop a critical understanding of sustainable supply chain design and planning
2. Develop analytical skills for optimizing supply chain performance under various settings
3. Identify and understand the choices and tradeoffs in sustainable supply chain design and planning
4. Demonstrate the ability to design and analyse green and circular supply chains  
5. Develop an understanding of the role of emerging technologies in sustainability 


RELATION TO DEGREE

This module aims to provide students with an overview of crucial sustainability challenges in supply chains, as well as  equip them with the tools and frameworks needed to design and plan sustainable supply chains. It builds on the knowledge and skills developed in the foundational module, Introduction to Operations Management.

WORKLOAD
	Content 
	Indicative Number of Hours

	Lecturing hours
	22

	Preparation for lectures
	22

	Group assignment
	28

	Reading of assigned materials and active reflection on lecture and course content and linkage to personal experiences
	28

	Final exam preparation
	25

	Total 
	125



TEXTBOOKS AND REQUIRED RESOURCES

[bookmark: OLE_LINK1]Core course textbooks: 

· Kreye, M. E. (2023). Sustainable Operations and Supply Chain Management. Routledge.

· Grant, D. B., Trautrims, A., & Wong, C. Y. (2023). Sustainable Logistics and Supply Chain Management: Principles and Practices for Sustainable Operations and Management (3rd ed.). London: Kogan Page.

· Morana, J. (2023). Sustainable Supply Chain Management. Wiley.

· Anderson, D.R., Sweeney, D.J., Williams, T.A., M. Wisniewski, and X. Pierron (2017). An Introduction to Management Science – Quantitative Approaches to Decision Making. 3rd edition. 

· Ivanov, D. (2024). Introduction to Supply Chain Analytics: With Examples in AnyLogic and anyLogistix Software.

· Ivanov, D. (2021). Supply Chain Simulation and Optimization with anyLogistix, 5th, updated edition, Berlin School of Economics and Law.

· Gulbrandsen-Dahl, S., Dreyer, H. C., Hinrichsen, E. L., Holtskog, H., Martinsen, K., Raabe, H., & Sziebig, G. (2025). Digitalization and Sustainable Manufacturing: Twin Transition in Norway (p. 364). Taylor & Francis.

· Feigin, G. (2011). Supply Chain Planning and Analytics: The Right Product in the Right Place at the Right Time the Right Product in the Right Place at the Right Time. Business Expert Press.

· Kirkwood, C. W. (1998). System dynamics methods: A quick introduction. College of Business, Arizona State University.  
.  


General Supplemental Readings

Readings will be assigned throughout the course and will be posted on Blackboard.

Student preparation for the module
Students are advised to read recommended articles in advance of each part of the course.  They will also be expected to contribute to class discussions and participate in class assignments.

COURSE COMMUNICATION 
Lecture slides and readings, assignment descriptions and announcements will be posted on Blackboard.
Students who wish to contact the lecturer can do so via email to the following email
address sengupso@tcd.ie

Please note that all course related email communication must be sent from your official TCD email address. Emails sent from other addresses will not be attended to.

ASSESSMENT
The assessment for this course is split between an individual exam and a group assignment. The breakdown is as follows:
· Assessment 1: Group Assignment (30%) 
· Assessment 2: Final In-Person Exam (70%)


Students who fail the module will need to submit a supplemental final assessment.  The supplemental assessment will count for 100% of the grade.


Attendance at lectures and tutorials is required, any student who attends less than two thirds of lectures and tutorials may be deemed non-satisfactory as per college regulations and may not be allowed to sit the final exam.  
https://www.tcd.ie/undergraduate-studies/academic-progress/attendance-course-work.php




MODULE SCHEDULE

	Term


	Session
	Date
	Topic
	Lecture & readings

	1
	TBA
	Module introduction and foundations 
	Foundations of Supply Chain Sustainability 

(Pre- and post-readings will be posted on Blackboard)


	2
	TBA
	Sustainability decisions, trade-offs, and optimization (Part 1)
	Linear programming (LP) foundations 

(Pre- and post-readings will be posted on Blackboard)


	3
	TBA
	Sustainability decisions, trade-offs, and optimization (Part 2)

	LP, Sensitivity analysis, and excel based solutions

(Pre- and post-readings will be posted on Blackboard)


	4
	TBA
	Sustainability decisions, trade-offs, and optimization (Part 3)

	Transportation and Transshipment problem

(Pre- and post-readings will be posted on Blackboard)


	5
	TBA
	Designing and analysing green supply chains (Part 1)

	Supply chain design challenges Introduction to anylogistix
Green field analysis

(Pre- and post-readings will be posted on Blackboard)


	6
	TBA
	Designing and analysing green supply chains (Part2)

	Network optimization in anylogistix

(Pre- and post-readings will be posted on Blackboard)


	Reading Week

	8
	TBA
	Designing and analysing green supply chains (Part 3)
	Circular supply chains

Simulating design scenarios and analysing performance

(Pre- and post-readings will be posted on Blackboard)


	9
	TBA
	System Dynamics modelling for sustainable supply chain decisions (Part 1)
	Systems thinking and basics of system dynamics modelling

(Pre- and post-readings will be posted on Blackboard)


	10
	TBA
	System Dynamics modelling for sustainable supply chain decisions (Part 2)
	Introduction to Vensim for SD model implementation

(Pre- and post-readings will be posted on Blackboard)


	11
	TBA
	System Dynamics modelling for sustainable supply chain decisions (Part 3)
	Case study and SD model implementation

(Pre- and post-readings will be posted on Blackboard)


	12
	TBA
	Revision 
	Exam preparation







BIOGRAPHICAL NOTE: 
Sourav Sengupta is an Assistant Professor of Operations and Sustainable Systems and the programme director of the MSc in Operations and Supply Chain Management at Trinity Business School. Before joining Trinity, he was an Assistant Professor at the School of Business and Management, Queen Mary University of London. Prior to that, he worked at the Norwegian University of Science and Technology. Sourav holds a dual-badge Ph.D. in Operations Management from a joint research program between the Indian Institute of Technology Bombay (India) and Monash University (Australia). He also holds a B.Tech. in Information Technology and an M.Tech. in Industrial Engineering and Management.  Sourav's research sits at the intersection of Supply Chain Planning, Industry 4.0 technologies, and Sustainability. His work has been published in leading journals in operations and supply chain management, including the International Journal of Operations & Production Management, Journal of Supply Chain Management, Computers in Industry, International Journal of Production Research, International Journal of Physical Distribution & Logistics Management, the Service Industries Journal, and Computers & Industrial Engineering.
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