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Transportation economics (CIVIL-455) 

COURSE INFORMATION
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Units: 3  				Language: English

Format: 2 hours of lecture per week + 1 hour of exercise or laboratory per week 

Class Meets:	
	Lectures
	Tuesday, 1 – 3 pm
	ELD120/ZOOM

	Exercises/Laboratory
	Tuesday, 3 – 4 pm
	ELD120/ZOOM

	Midterm Written Exam*
	April 1, 3 – 4 pm
	ELD120/ZOOM

	Final Written Exam:
	May 27, 1:15 – 3.30 pm
	ELD120/ZOOM




Lecturers: 
	Prof. André de Palma
	Prof. Nikolas Geroliminis
	Dr. Zhenyu Yang

	GC C2 383
	GC C2 383
	GC C2 390

	andre.de-palma@cyu.fr
	nikolas.geroliminis@epfl.ch  
	zhenyu.yang@epfl.ch

	



Teaching Assistants: 
	Pietro Giardina
	Dr. Zhenyu Yang
	
	

	GC C2 390
	GC C2 390
	
	

	pietro.giardina@epfl.ch
	zhenyu.yang@epfl.ch
	
	



Guest lecturer:  
Prof. Nathalie Picard
nathalie.picard@u-cergy.fr


		



	




Office Hours: On request




*The midterm will take place after the regular lecture 
Course Description:
The scope of the lecture is to provide the basic concepts in transport economics and introduce new ones for private, public and on-demand transport and environmental issues. Demand, supply, welfare analysis and regulation will be illustrated.


Learning Outcomes
By the end of the course, the student must be able to:

· Design multimodal systems
· Analyze equilibriums in static and dynamic models
· Assess / Evaluate consumer behaviour
· Demonstrate knowledge in transport economics
· Illustrate environmental externalities
· Investigate cost benefit analysis
· Demonstrate knowledge on on-demand transportation and sharing economy


To this end, the course entails the following themes:

· Foundation of microeconomics: consumer behaviour, firm behaviour, cost functions, equilibrium, optimum, perfect and imperfect competition, and regulation, in classical economics and in the new economic world. 
· Intro to Game Theory in Transport: Static games, dynamic games, Nash Equillibrium, Cournot, Bertrand and Stackelberg competition with applications in transport. 
· Static model in Transport: Small network (analytical): equilibrium, optimum, pricing. Cost in transport.
· Dynamic model in Transport: One route: equilibrium, optimum, pricing in the homogeneous case. Extension to take account of heterogeneity. Large scale models. Road pricing.
· Multimodal Space Allocation
· Introduction to on-demand transportation
· Sharing Economy in Transportation: Mobility as a service (Maas), mobility and transportation on demand. 
· Passenger and Freight: Transport in Europe and in the world. Urban development.
· Cost benefit analysis and self-financing: The 4 stage model revisited. Risk: theory, measure and applications. 
· Externalities: environmental externalities, accidents. Local and global pollution. Instruments and regulation. 
· Environmental effects of transport and climate change: Deeper analysis of the externalities transport causes on the environment and how it contributes to climate change
· LUTI Models: Modeling interactions between residential location, job and firm location, real estate prices, urban development, and transportation. Partial and general equilibrium.
· Congestion games: Mathematical formulation and variants of congestions games 
· Travel choices under uncertainty: Outlining the common behavioral models 






Grading:
· Lab 30%  
· Mid-term exam (Written) 30%  
· Final Exam (Written) 40%  
· In-class Exercises – not graded

Note: The final grade is estimated based on the relative performance of all students at each exam.  


Textbook:
Lecture notes, book chapters and handouts will be distributed throughout the semester, or posted on the web.  

Labs: 
· There is 1 lab assignment involving data processing and engineering analysis.
· The lab is a group assignment (maximum 4 students). The students will need to form groups independently and register their group on moodle.
· Students are recommended to utilize MatLab or Python in the data analysis. 
· The labs codes and reports need to be submitted on moodle for grading 

The lab report must be prepared professionally. The grade for the lab assignment will be based on the combination of report quality, methodology, results and the interpretation/motivation thereof. The end product of the lab will be a final report describing the work performed and presenting the project findings. The format of the project report should include:  
· Introduction (problem statement)  
· Research Approach (methodology)  
· Findings (results, interpretation)  
· Conclusions (key findings, discussion)  
· References  
· Appendices  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COURSE SCHEDULE (tentative) 

	SESSION
	DATE
	TOPIC

	[bookmark: _Hlk122340560]1
	18-02
	Foundation of microeconomics (Lecture by Prof. de Palma)

	2
	25-02
	Multimodal space allocation (Lecture by Prof. Geroliminis and Lynn Fayed) 

	3
	04-03
	Static model in transport (Lecture by Prof. de Palma*)

	4
	11-03
	Dynamic model in transport (Lecture by Prof. de Palma)

	5
	18-03
	Introduction to on-demand transportation (Lecture by Prof. Geroliminis)

	6
	25-03
	Laboratory assignment

	7
	1-04
	Midterm exam

	8
	8-04
	Cost benefit analysis and self-financing (Lecture by Prof. de Palma)

	9
	15-04
	Externalities (Lecture by Prof. de Palma)

	10
	22-04
	No session (holidays)

	11
	29-04
	Passenger, freight, and maintenance (Lecture by Prof. de Palma)

	12
	06-05
	Introduction to game theory and congestion games ( Lecture by Dr. Zhenyu Yang)

	13
	13-05
	Traveler choices under uncertainty ( Lecture by Dr. Zhenyu Yang) 

	14
	20-05
	LUTI models (Lecture by Prof. Picard)

	15
	27-05
	Final Exam


          ________________________________________________________________________
 
 
 
 


* Zoom lecture
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