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•  Introduc?on	
•  Relevant	consumer	behavior	research	themes	
•  Insights	from	transporta?on	literature	and	data	
•  Concluding	thoughts	



Introduc?on	
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Project	Overview	

•  Major	tasks	
–  Conduct	a	broad,	thorough	(not	exhaus?ve)	review:	

•  General	consumer	behavior	literatures	(especially	marke?ng)	
•  Studies	and	data	about	light-duty	vehicle	purchase,	in	general	
•  Studies	and	data	specific	to	PEVs		

–  Structure	and	communicate	findings	so	they	can	inform	
DOE	programs	

•  Deliverables:	
–  Report	
– Web-based	reference	database	?ed	to	the	report	
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Relevant	Consumer	Behavior	
Research	Themes	
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The	Consumer	Purchase	Decision	Process	

•  Internal	factors	
–  Long-term	

•  Demographic,	psychological,	and	
behavioral	a`ributes	

•  Consumer	experience	with	product/brand	
•  Switching	costs		
•  Brand	abtude,	loyalty	

–  Short-term	
•  Affect	throughout	the	process	
•  Impulse	triggers	

•  External	factors	
–  Percep?on	of	risk	

•  Nega?ve	consequences	of	a	poor	
purchase	decision	

•  Probability	of	nega?ve	consequences	
–  Prospect	theory	
–  Search,	experience,	credence	goods	

–  Risk	management/consumer	involvement	
in	purchase	

•  Constraints	regarding	purchase	context	
–  Too	li`le	?me	
–  Rapidly	changing	products	

–  Role	of	third	par?es	
6	
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Insights	from	Vehicle	Purchase	
Literature	and	Data	
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Vehicle	Insights	–	Problem	Recogni?on	
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Vehicle	Insights	–	Problem	Recogni?on	

•  Product	deple3on	segment	(30%	today?):		
–  Considered	the	smallest	number	of	makes	before	visi?ng	a	dealership;	
–  Made	the	smallest	number	of	pre-decisions;	
–  Shopped	for	the	smallest	number	of	aggregate	models	across	dealership	visits	

•  New	need	segment	(18%	today?):	
–  Shopped	for	the	highest	number	of	aggregate	models	across	dealer	visits	 10	
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BEV	Density	

Vehicle	Insights	-	Internal	Search	
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HEV	Density	



Vehicle	Insights	–	External	Search	

•  Test	drives	
•  Consumer	Reports	ra?ngs	
•  Personal	
recommenda?ons	

•  Online	sources	of	PEV	
informa?on	

12	

Problem	Recogni.on	

Search	

Alterna.ve	Evalua.on	

Purchase	

Post-Purchase	

External	

Internal	



Vehicle	Insights	–	Alterna?ve	Evalua?on	
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Vehicle	Insights	–Alterna?ve	Evalua?on	
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Vehicle	Insights	–Alterna?ve	Evalua?on	
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Vehicle	Insights	–Alterna?ve	Evalua?on	
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Rejecters	
Singer	(2016)	
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Vehicle	Insights	–	Purchase	

•  Internal	factors	

•  External	factors	
–  Shrinking	number	of	dealerships	
–  Distribu?on	of	product	across	
dealerships	

–  Purchase	complexity	
•  Heterogeneous	state	incen?ves	
•  Lease	terms	
•  Technical	informa?on	
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Vehicle	Insights	–	Post-Purchase	Behavior	
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•  Charging	behavior	

•  Consumer	mobility	prac?ces	



Concluding	Thoughts	
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A	Good	Purchase	for	Many	

•  Increasing	PEV	value	proposi?on	for	growing	
number	of	consumers	
– Economics	
– Performance	
– Convenience	
– Psycho-social	(for	many)	
– Societal	benefits		

•  Awareness	low,	with	spa?al	heterogeneity	
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Challenges	in	Purchase	Decision	Process	

•  Mul?ple	opportuni?es	for	nega?ve	consumer	
emo?ons	to	arise	throughout	the	decision	process,		
–  Important	poten?al	consequences	for	future	purchase	
decisions		

•  Poten?ally	different	nega?ve	consequences	of	
purchase	for	PEV	buyers	than	for	buyers	of	
tradi?onally-fueled	vehicles;		
–  High	financial	and	psycho-social	risk	

•  Consumers	generally	make	high	investments	of	?me	
and	effort	in	the	purchase	decision-making	process		
–  Post-purchase	behavior	change	–	an?cipated	vs.	actual	
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Complica?ons	re:	Purchase	
Context	

•  Time	constraints	(omen	part	of	LDV	purchase)		
•  Compe??on	between	PEVs	and	tradi?onally-
fueled	vehicles	
–  Tradi?onally-fueled	vehicles	have	inherent	
advantages	

•  Familiarity/experience	
•  Known	quality/dependability/reliability	a`ributes	
•  Prominent	OEM	marke?ng	efforts	

•  Rapid	technological	change	in	alterna?ves	
–  True	of	both	PEVs	and	tradi?onally-fueled	vehicles	
–  Contributes	to	decision	avoidance,	delayed	purchase	
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Marke?ng	Sugges?ons	

•  Emo?onal	appeals	are	important	
•  Previous	PEV	buyers	tend	to	be	loyal	and	
could	help	shape	emo?onal	appeals	

25	



Research	Sugges?ons	-	1	
Problem	
Recogni3on	

•  Replicate	Punj	and	Srinivasan	(1992)	to	be`er	understand	consumer	segments	
today	and	if/how	they	behave	differently	in	the	vehicle	decision-making	process	

•  Improve	understanding	of	the	connec?ons	between	PR	and	PEV	purchase	decisions	

Search	 •  How	much	do	consumers	perceive	of	PEVs	as	either	a	subs?tute	for	a	tradi?onally-
fueled	vehicle	or	as	a	new	LDV	product	category.	Relevance	to	the	role	of	past	
experience	in	influencing	internal	search	and	alterna?ve	evalua?on	

•  Use	randomized	control	trials	and	other	rigorous	social	science	methods	to	be`er	
evaluate	various	experiments	with	experien?al	learning	about	PEVs	(e.g.,	ride-and-
drives,	embedding	PEVs	in	fleets,	etc.)	

•  Inves?gate	poten?al	framing	effects	associated	with	the	presenta?on	of	PEV	
informa?on	in	general	car-buying	informa?on	sources	(e.g.,	Consumer	Reports,	
Kelley	Blue	Book,	Wards	AutomoCve,	etc.).		

•  What	are	the	most	effec?ve	approaches	to	seeding	new	clusters	of	PEVs	in	areas	of	
the	country	with	low	PEV	density?	How	to	empirically	determine	this?	

•  How	do	exis?ng	“virtual	communi?es	of	consump?on”	for	PEVs	compare	to	similar	
communi?es	related	to	different	products?	How	can	these	communi?es	best	help	
advance	the	PEV	market?	

•  Follow-up	on	sugges?ons	of	NAS	(2015)	re:	data	on	how	much	car	shoppers	rely	on	
valuable	government-funded	online	resources	(e.g.,	the	Alterna?ve	Fuels	Data	
Center).	The	commi`ee	recommended	both	A-B	tes?ng	of	elements	of	these	
websites	as	well	as	increased	considera?on	of	their	prominence	in	search	results	
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Research	Sugges?ons	2	
Alterna3ve	
Evalua3on	

•  Deepen	the	understanding	of	the	connec?on	between	gas	prices	and	the	consumer	
salience	of	vehicle	fuel	economy	over	?me	

•  Assess	exis?ng	PEV	adop?on/rejec?on	survey	efforts	re:	social	science	quality,	
benchmarking	them	against	LDV	purchase	surveys,	etc.	Conduct	meta-analysis	of	
findings,	iden?fy	duplica?on/gaps	(especially	spa?ally)	

•  Es?mate	the	economic	value	to	consumers	of	the	convenience	of	at-home	charging	
and	how	this	value	may	vary	spa?ally	and	across	demographic	groups	

•  Use	prospect	theory	to	understand	how	consumers	perceive	PEV	a`ributes	

Purchase	 •  Rigorously	determine	differences	between	today’s	and	tomorrow’s	PEV	buyers	
•  Es?mate	the	effects	of	dealership	variables	(e.g.,	declining	#	of	dealerships,	

differing	PEV	availability,	etc.)	and	purchase	complexity	on	PEV	market	growth	

Post-
Purchase	
Behavior	

•  Study	how	consumers’	expecta?ons	about	PEV	purchases	compare	to	feelings	
about	outcomes.		How	will	this	affect	future	purchases	(buying	heuris?cs,	likelihood	
of	evangelism)?	

•  Test	the	degree	to	which	poten?al	PEV	buyers	recognize	chargers.	Is	there	a	role	for	
design	thinking	in	increasing	recogni?on?	

•  Test	with	more	rigor	the	strength	of	the	effect	of	the	presence	of	public	charging	
infrastructure	on	the	likelihood	of	PEV	purchase.	Is	there	an	over-capacity	issue?	
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Backup	slides	
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Vehicle	Insights	–Alterna?ve	Evalua?on	
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Relevant	Recent	LDV	Studies	
•  Studies that focus on the relationship between life events and changes to 

household vehicle ownership: 
–  E.g., Prillwitz, Harms et al. 2006; Dargay and Hanly 2007; Yamamoto 2008; 

Rashidi, Mohammadian et al. 2011; Clark 2012; Oakil, Ettema et al. 2014 
•  Studies that consider the different types of car ownership level changes 

(i.e., zero to one, one to two, two to one, one to zero, etc.):  
–  Dargay and Hanly (2007), which found that second car ownership is more volatile than 

first car ownership);  
–  Roorda et al. (2009), which found that carless households gaining a first car 

experienced the highest utility gain, but losing a car had a greater reduction in utility 
than the increase in utility from gaining a car;  

–  Clark et al. (2016), which focuses on types of car ownership level change and a broad 
range of life events 

•  Large-n (40,000 household) panel dataset in the United Kingdom in which adult household 
members are interviewed annually 

•  Changes in household composition and driver’s license availability were the strongest 
predictors of changes in car ownership; 

•  Households were more likely to give up a car when their income shrank than they were to 
acquire a car when their income grew 

•  Having children increases the probability of a carless household acquiring a car but also 
increases the probability that a two-car household will give up a car;  

•  Poorer access to public transit predicts a higher probability that a carless household will 
acquire a car and a lower probability that a single-car owning household will give up a car 
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Purpose	and	Mo?va?on	

•  Project	purpose:	Synthesize	consumer	behavior	
research	re:	the	PEV	purchase	decision	process	

•  Mo3va3on:	Help	the	PEV	market	become	less	
policy-reliant	and	more	representa?ve	of	the	
U.S.,	both	spa?ally	and	demographically	
– Help	OEMs	be`er	recoup	R&D	investments;		
– Help	American	consumers	access	the	benefits	of	PEVs;	
– Help	with	U.S.	energy	independence	and	local,	
regional	air	quality,	while	reducing	GHGs		
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Vehicle	Insights	–	Problem	Recogni?on	
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PR	Backup	1:	Reasons	for	LDV	purchase	
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Higher	expected	sa?sfac?on	
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Note:	Americans	buy	new	vehicles	every	6-8	years	on	average	(Le-Beau	2012)		

•  Ques?ons	and	results	from	Mintel	Group	(2015)	
•  Coded	by	authors	for	Punj	&	Srinivasan	(1992)	consumer	segments	



PR	Backup	2:	Age	of	vehicles	owned	by	
mul?-vehicle	households	in	the	U.S.		
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TransportaCon	Energy	Data	Book	(2016)	Tables	8.5	and	8.15		



PR	Backup	3:	Household	vehicle	
ownership	sta?s?cs	
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TransportaCon	Energy	Data	Book	(2016)	Tables	8.5	and	8.8		



PR	Backup	4:	Car	ownership	level	
changes	and	household	life	cycle	
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Clark	(2012)		



Search	Backup	1:	Consumer	knowledge	
regarding	PEV	availability	and	performance	
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Singer	(2015)		



Alt	Eval	Backup	1:	Most	important	vehicle	
a`ributes	and	gasoline	prices	in	select	years	
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DOE	Vehicle	Technologies	Market	Report	Figure	18	and	
DOE	TransportaCon	Energy	Data	Book	Table	10.03		



Alt	Eval	Backup	2:	Price	range	of	2017	PEVs	in	
U.S.	compared	to	sales	of	all	LDVs	in	price	range		

39	

Consumer	Reports	(2014),	Car	and	Buyer	(2014),	
DOE	Vehicle	Technologies	Market	Report	



Alt	Eval	Backup	3:	Number	of	vehicle	models	
offered	for	sale	in	the	U.S.	by	type	and	year			
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TransportaCon	Energy	Data	Book	Table	6-8	and	StaCsta	



Alt	Eval	Backup	4:	Reasons	for	PEV	
purchase	differ	spa?ally	
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Reasons	for	Acquiring	a	PEV	in	CA,	2014	

From	Santuli	(2015)	

CA	



Purchase	Backup	1:	U.S.	PEV	sales	by	
model,	2011	–	2015		
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Crossed	the	500,000	EV	threshold	recently	

AlternaCve	Fuels	Data	Center		



Purchase	Backup	2:	Heterogeneous	
state-level	incen?ves	
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Transportation Energy Data 
Book Tables 10-8 and 10-9  



Purchase	Backup	3:	More	demographics	on	
vehicle	buyers	by	type	
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Strategic	Vision	(2013)	



Post-Purchase	Behavior	Backup:	Number	of	
conven?onal	fueling	sta?ons	in	the	U.S.	since	1993	
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TransportaCon	Energy	Data	Book		



Other	Backup	
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PEV	Benefits	beyond	Fuel	Economy	

•  Fun	and	safe	to	drive		
– Electric	drivetrains	provide	full	torque	fast	and	the	
lower	center	of	gravity	brought	on	by	ba`ery	
weight	improves	handling	

•  Convenient	to	charge	
– Mostly	fueled	at	home	overnight	

•  Inexpensive	to	maintain		
– Many	less	parts	to	electric	motors,	and	remaining	
“consumables”	like	brakes	tend	to	last	longer	
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A	Framework	for	Structuring	Literature	Review	and	Communica?ng	
Results:	Modified	EKB	Model	of	Consumer	Decision	Process	
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A	Framework	for	Structuring	Literature	Review	and	Communica?ng	
Results:	Modified	EKB	Model	of	Consumer	Decision	Process	

Modified	from	Darley	et	al	(2010),	which	itself	
modifies	the	Engel	Kollat	Blackwell	(1978)	and	
Engel	Blackwell	Miniard	(1986)	models	

Decision	Process	
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External	Factors	

Buyer	Characteris?cs	
•  Mo?ves	
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•  Personality	

Social	Influences	
•  Culture	
•  Social	class	
•  Reference	group	
•  Family	

Situa?onal	&	Economic	Factors	
•  Demographics	
•  Time	for	purchase	
•  Access	to	product	

External	

Internal	

Beliefs	

Abtudes	

Inten?ons	
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Concordance	to	EV	Everywhere	
Ques?ons	
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DOE	QUESTIONS	RE:	MARKETING	AND	PURCHASE	 SLIDE(S),	NOTES	

What	are	the	key	determining	factors	of	conven?onal	
vehicle	and	PEV	purchase?		

23	

Where	do	“fuel”	efficiency	(miles	per	gallon	
versus	ICE	gasoline)	and	other	factors	(e.g.,	
styling,	brand	loyalty,	etc.)	rank?	

23	

To	what	degree	is	cost	savings	(e.g.,	payback	from	
fuel	costs;	federal/state	incen?ves)	a	behavioral	
mo?vator?	

23	

Are	the	capital	costs	the	largest	hurdle	for	PEVs?	 24,	25,	39	

What	is	the	reason	for	the	purchase	of	high	
capital	cost	SUVs,	Pick-up	trucks	with	long	term	
financing?	Could	this	be	a	poten?al	benefit	for	
PEV	market?	

23;	more	informa?on	
needed,	some	informa?on	in	
safety	literature	

What	PEV	facts/factoids	are	most	useful	in	persuading	
consumers	to	purchase	a	PEV?		

13,	23,	24	

What	mo?vated	PEV	buyers	to	make	their	
purchase?		

12,	13,	23,	24,	29	



DOE	QUESTIONS	RE:	DRIVING	PEVS		 SLIDE(S),	NOTES	

Will	PEVs	meet	the	vast	majority	of	poten?al	PEV	
buyers'	daily	transporta?on	needs?			

33,	35,	36,	37,	38	

If	PEVs	do	meet	these	needs,	do	consumers	
understand	this?			

17,	19,	24,	39	

If	PEVs	don't	meet	all	those	needs,	what	work-
arounds	can	enable	PEV	ownership	(e.g.,	
occasional	car	borrowing,	occasionally	gebng	a	
ride	with	others,	thinking	of	specializa?on	within	
a	household's	car	porvolio,	etc.)?	How	widely	
known	are	these	work-arounds?		

38;	more	informa?on	
needed	

What	are	“typical”	PEV	drive	cycles?			 33,	34	

How	do	PEV	drive	cycles	affect	PEV	abtudes?		 More	informa?on	needed	

How	do	PEV	drive	cycles	differ	by	driver?		 More	informa?on	needed	

How	do	PEV	drive	cycles	differ	by	BEV	vs.	PHEV?	 33,	34	

How	do	PEV	drive	cycles	vary	by	PEV	model?		
	

More	informa?on	needed	



DOE	QUESTIONS	RE:	CUSTOMER	SATISFACTION		 SLIDE(S),	NOTES	

Are	PEV	drivers	happier	than	drivers	of	other	cars?			 More	informa?on	needed	

Consider	third-party	(i.e.	Consumer	Reports)	data	
on	the	quality	a`ributes	of	PEVs.	How	does	Tesla	
do?	How	do	other	PEVs	compare?	Is	there	a	
comparison	that	could	drive	a	similar	posi?ve	
response?		

39,	40,	41,	42,	43,	44,	more	
informa?on	needed	

Beyond	third-party	data,	is	there	another	posi?ve	
sales	opportunity	that	could	be	grounded	in	the	
non-energy	a`ributes	of	non-Tesla	PEVs?		

23,	24,	more	informa?on	
needed	

Is	there	qualita?ve	data	about	this	involving	
current	car	owners?		

23,	24,	more	informa?on	
needed	

Do	current	PEV	operators	“believe”	that	their	PEV	is	
the	best	op?on	and	superior	to	other	vehicle	choices?		

41,	42,	43,	44,	more	
informa?on	needed	



DOE	QUESTIONS	RE:	MARKET	SIZE,	CHARACTERISTICS,	
AND	POTENTIAL		

SLIDE(S),	NOTES	

How	homogenous/heterogeneous	are	PEV	buyers?		 28,	29	

What	are	the	characteris?cs	of	PEV	drivers	as	an	
overall	group?		

28,	29	
	

What	are	the	characteris?cs	of	PEV	drivers	by	PEV	
model?		

28,	29	
	

What	are	the	most	significant	differences	between	
early	PEV	adopters	and	PEV	mass	market	purchasers?		

28,	29	
	

DOE	QUESTIONS	RE:	CHARGING		 SLIDE(S),	NOTES	

How	do	[innova?ve/TOU/other]	EVSE/charging	pricing	
models	affect	re-charging	behavior?	

34,	35,	36,	more	informa?on	
needed	
	


