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Energy and Transportation Modeling for Policy 
Analysis 
TTP 289A-001 (CRN 75024) 
	
Course	Details:	
Quarter:		 	 Winter	2020	
When:		 	 	 Tues/Thurs:	10-11:50	am	
Instructor:	 	 Alan	Jenn	(ajenn@ucdavis.edu)	
Eligibility:	 	 Graduate	level	
Classroom:	 	 159	Olson	
Number	of	Units:		 4	
Grading:		 	 Letter	graded	
	
Course	Description:		

The	course	will	familiarize	students	with	building	energy	and	transportation	models	for	policy	analysis.	
Energy	systems	modeling	covers	a	wide	gamut	of	energy	sectors	and	some	of	the	most	important	
elements	(transportation,	electricity,	fuels,	resources,	infrastructure)	will	be	reviewed	in	the	course.	The	
primary	aim	of	the	course	will	be	on	understanding	the	elements	and	techniques	for	modeling	energy	
and	transportation	systems	as	they	relate	to	relevant	policy	actions.	

The	class	will	be	divided	into	four	sections	that	cover	(1)	background	into	energy	and	transportation,	(2)	
tools	commonly	employed	in	transportation	and	energy	models,	(3)	systems	models	in	energy	and	
transportation	spanning	small	modules	up	to	full	integrated	assessment	models,	and	(4)	examples	of	
policies	that	have	incorporated	modeling	analysis.		Material	concepts	include	how	different	fuels	are	
converted	to	energy,	infrastructure	to	support	various	energy/transportation	systems,	
consumption/end	use,	and	different	technologies.		Technical	concepts	include	decision	making,	
uncertainty	analysis,	energy	economics,	optimization,	regression,	and	life-cycle	analysis.	We	will	also	
discuss	past	and	current	transportation	and	energy	policies	and	introduce	techniques	for	policy	analysis	
to	provide	context	and	inform	decision	regarding	for	future	policies.	The	students	will	learn	to	integrate	
multi-disciplinary	knowledge,	build	analytical	tools,	conduct	alternative	scenario	analysis,	and	carry	out	
sensitivity	and	uncertainty	analysis.	

The	students	will	be	introduced	to	several	genres	of	energy	models	and	will	be	required	to	complete	a	
number	of	model	building	exercises	using	Excel,	other	tools	introduced	in	class,	or	developed	by	
students	based	on	his/her	own	skills	(some	level	of	computer	programming	would	be	helpful,	but	not	
absolutely	required,	for	this	class).	Students	will	become	familiar	with	forecasting	energy	use	and	
demands,	gain	experience	of	building	techno-economic	models,	and	develop	skills	for	policy	analysis.	
Assignments	will	draw	on	real-life	policy	problems	in	addressing	challenges	in	transportation	and	energy	
systems.	

Prerequisites:	

None,	programming	and	statistics/linear	algebra	background	would	be	helpful	but	not	required.	

Course	requirements:	
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1. Course	participation:	Students	are	required	to	actively	participate	in	class	discussion,	this	means	
attending	class	and	interacting.		Due	to	the	hands-on	nature	of	the	course,	participation	will	be	
the	largest	determinant	of	the	final	grade	at	30%	of	the	total.	

2. Homework:	Students	will	gain	practical	experience	by	analyzing	real	world	data	and	applying	
learned	techniques	from	lectures.		The	homework	will	replicate	real	world	research:	less	as	
structured	assignments	and	rather	as	open-ended	practical	problems	that	students	may	
encounter	as	researchers.		The	homework	will	be	worth	40%	of	the	total.	

3. Final	project:	Students	will	be	required	to	select	a	dataset	of	their	choice	and	analyze	it	using	
techniques	learned	throughout	the	class	with	a	particular	emphasis	on	maintaining	an	
overarching	research	idea	(as	opposed	to	a	series	of	disparate	analyses).		Projects	will	be	
conducted	individually	and	are	worth	30%	of	the	final	grade.	

	

Grading:	

Class	participation	 30%	
Homework	 	 40%	
Final	project	 	 30%	
	
Assignments:	

There	will	be	four	different	homework	assignments,	spaced	throughout	the	quarter.		The	assignments	
will	be	relatively	open-ended	and	aimed	at	replicating	issues	that	students	will	encounter	as	they	
conduct	research	in	graduate	school.		The	assignments	will	not	only	help	to	apply	techniques	learned	in	
class	but	to	get	students	to	think	critically	about	how	to	approach	data	analysis.		Late	homework	will	be	
accepted	with	points	deducted	(10%	deduction	per	day).	

Project:	

The	final	project	will	be	similar	to	the	assignments	but	larger	in	scope.		Students	will	be	expected	to	
conduct	a	cohesive	and	deep	analysis	of	a	dataset	of	their	choosing	using	techniques	learned	
throughout	the	course.		Grading	will	be	based	on	the	accuracy	and	breadth	of	the	analysis,	as	well	as	
how	the	analysis	would	stand	to	critique	in	the	academic	realm.			

Plagiarism:	

"Plagiarism"	means	using	the	words	or	ideas	of	another	without	giving	appropriate	credit.	Even	if	the	
student	paraphrases	the	ideas	in	his/her	own	words,	the	source	must	be	cited.	If	exact	words	are	used,	
the	student	must	put	the	words	in	quotation	marks	and	cite	the	source.	Students	are	responsible	for	
knowing	what	plagiarism	is	and	avoiding	it.	Be	particularly	careful	about	copying	and	pasting	
information	from	the	Internet	-	materials	used	from	Internet	sources	must	be	quoted	and	cited	just	like	
information	from	other	sources.	Students	must	also	be	aware	that	copying	or	adapting	pictures,	charts,	
computer	programs	or	code,	music,	or	data	without	citing	sources	and	indicating	that	the	material	has	
been	copied	or	adapted	is	plagiarism.	It	may	also	be	copyright	infringement.1	

																																																													
1	http://sja.ucdavis.edu/faq.html#20	


