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Consumer Views Quick Facts

The following findings are based on a February 2015 study that covered consumer attitudes
toward plug-in electric vehicles. The study covered a 1,015-household sample designed to be
representative of the United States population.

Vehicle Purchasing Behaviors

*  60% of respondent households owned two or more vehicles.

* 53% of respondents stated their last vehicle purchases were sedans.

*  48% of respondents stated their next vehicle purchases would likely be sedans.
*  29% of respondent households had purchased vehicles in the last year.

Plug-in Electric Vehicle Awareness

*  48% of respondents were able to name a specific plug-in electric vehicle make and model.

*  49% of respondents reported having seen plug-in electric vehicles in parking lots.

*  52% of respondents stated plug-in hybrid electric vehicles were just as good as or better than
traditional gasoline vehicles.

*  45% of respondents stated pure electric vehicles were just as good as or better than
traditional gasoline vehicles.

» 24% of respondents stated they would consider or expect to purchase plug-in hybrid electric
vehicles for their next vehicle purchase or lease.

* 20% of respondents stated they would consider or expect to purchase pure electric vehicles
for their next vehicle purchase or lease.

Barriers to Plug-in Electric Vehicle Acceptance

* A pure electric vehicle would need to be able to travel 300 miles on a single charge for 56%
of respondents to be willing to consider purchasing one.

* 18% of respondents were aware of charging stations on the routes they regularly drove.

* 53% of respondents could consistently park their vehicles near electrical outlets at home.

*  51% of respondents would be willing to pay incremental costs for plug-in electric vehicles.

Plug-in Electric Vehicle Acceptance

* Respondents who were aware of plug-in electric vehicle charging stations were more likely
than respondents overall to view plug-in electric vehicles positively and be willing to
consider purchasing them.

* Respondents who were able to name one of the top nine best-selling plug-in electric vehicles
were more likely than respondents overall to view plug-in electric vehicles positively and be
willing to consider purchasing them.

* New vehicle purchasers were more likely than used vehicle purchasers to view plug-in
electric vehicles positively and be willing to consider purchasing them.
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Acronyms

EV electric vehicle

mpg miles per gallon

NREL National Renewable Energy Laboratory
ORC Opinion Research Corporation

PEV plug-in electric vehicle

PHEV plug-in hybrid electric vehicle
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Introduction

Vehicle manufacturers, government agencies, universities, private researchers, and organizations
worldwide are pursuing advanced vehicle technologies that aim to reduce the consumption of
petroleum in the forms of gasoline and diesel. Plug-in electric vehicles (PEVs) are one such
technology. This report details study findings of broad American public sentiments toward issues
that surround PEVs and is supported by the U.S. Department of Energy’s Vehicle Technologies
Office in alignment with its mission to develop and deploy these technologies to improve energy
security, enhance mobility flexibility, reduce transportation costs, and increase environmental
sustainability.

A PEV is broadly defined as a vehicle that can be plugged in, is powered by an electric motor,
and uses energy stored in an onboard battery. The definition includes pure electric vehicles
(EVs) that are powered by electric motors only and plug-in hybrid electric vehicles (PHEVSs) that
can also be powered by an internal combustion engine fueled by petroleum fuel. The most recent
generation of PEVs has been commercially available in the United States since December 2010.
A PEV is different from a hybrid electric vehicle (HEV). An HEV is similar to a PHEV, as it is
powered by an internal combustion engine and an electric motor that uses energy stored in a
battery. However, the battery in an HEV cannot be plugged in; it is charged through regenerative
braking and/or by the internal combustion engine.

This report summarizes data captured in a February 2015 study that focused on respondents’
sentiments about factors that influence PEV adoption.

e Section 1 captures respondent vehicle purchasing behavior independent of a particular
vehicle technology.

e Section 2 details current consumer awareness and acceptance of PEV technologies.

e Section 3 captures metrics associated with known barriers to PEV acceptance, including
battery capacity and vehicle costs.

e Section 4 highlights segments of the respondents in which PEV acceptance may be
higher than the respondent group in total.

The data detailed in this report will be similarly captured in planned subsequent annual studies
allowing for tracking of public perception associated with PEV deployment efforts.

Understanding and tracking consumer sentiments can influence the prioritization of development
efforts by identifying barriers to and opportunities for the broad acceptance of new technologies.
It is important to acknowledge that a person’s stated preference in an interview about a
hypothetical setting often does not match his or her revealed preference, which is demonstrated
in an actual decision making situation (Kane and Wasi 2013). This difference makes tracking
actual consumer actions ultimately more valuable in understanding potential behavior. However,
when technologies are not yet available or are new to a marketplace and actual behaviors cannot
be tracked, stated preferences provide some insights into how consumers may react in new
circumstances. In this context, this report provides a supplemental source to validate other data
and a new resource when no data are available.
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Most of the data presented in this report are the results of interviews conducted by the Opinion
Research Corporation (ORC) for the National Renewable Energy Laboratory (NREL). The ORC
CARAVAN studies were conducted via telephone with randomly selected telephone numbers.
The study in this report used a dual-frame sampling design in which the sample was drawn from
independent landline and cell phone sample frames and is based on responses from individuals
across the country who were at least 18 years old. Response samples were weight-adjusted to
better ensure that the sample reflects the general U.S. population. The CARAVAN studies relied
on ORC’s weighting mechanism, which pulls from data reported in the National Health
Interview Survey and the U.S. Census Bureau’s Current Population Survey. When ORC study
data are presented, the specific ORC study number is noted along with the year of the study and
the study sample size. The February 2015 study included 1,015 respondents and had a margin of
error of +3% at the 95% confidence level. Smaller subgroups of the respondents will have larger
error margins.

In many instances throughout this report, the response percentages in tables and figures do not
sum to exactly 100% because the raw data are rounded. For the same reason, summary data
points called out in the body of the report may not match the results that were obtained by
summing data from the tables and figures.
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1.1 Vehicle Purchasing Behaviors

The February 2015 study began by investigating aspects of the respondents’ vehicle purchasing
behaviors that are independent of a specific vehicle technology. Capturing these inherent metrics
about the market might highlight a particular barrier or benefit to PEV or other advanced vehicle
technology adoption.

The study began by inquiring about the current number of household vehicles. If this number
decreases, the number of new purchases of any vehicle technology may also decline. Conversely,
an increase in household vehicle ownership may provide additional opportunities for all vehicle
technologies. Multivehicle households may be better suited for PEVs than single-vehicle
households because pure EVs specifically can be limited by battery capacity on longer trips. A
household with multiple vehicles might be better able to provide alternative transportation for
those trips than one without multiple vehicles. This study found that 60% of respondent
households own two or more vehicles. In relation to a study completed in April 2007, the
percentage of zero- and single-vehicle households increased slightly.

PEV acceptance will depend, in part, on their availability in the vehicle types that consumers
desire. Current PEV offerings are primarily smaller sedans. The study referred to sedans as small
and large cars. More than half (53%) of respondents stated their last vehicle purchases were
sedans; 48% stated their next vehicle purchases would likely be similar. Although these are large
percentages of the vehicle market, either PEVs will need to become available in a broader set of
vehicle types, or purchasers will need to shift their interests to PEV vehicle types if PEVs are to
achieve very high percentages of vehicle purchases.

Consumers’ buying habits for vehicle purchases vary. An individual customer may purchase a
new vehicle every 3 years or even more frequently; others may keep their vehicles for 10 years
or longer. This study found that 39% of respondents either purchased vehicles in the last year or
expected to purchase vehicles in the next year. Purchasers’ interests in new or used vehicles also
vary. A majority (59%) of respondents stated they might consider a new vehicle for their next
vehicle purchase; 41% stated they would be unlikely to consider a new vehicle and would likely
purchase a used vehicle.

Finally, the study investigated the vehicle fuel types that respondents currently owned. As
expected, the overwhelming majority of respondents (86%) owned traditional gasoline vehicles.
However, 24% stated they owned alternative vehicle technologies including diesel, ethanol,
compressed natural gas, HEVs, and PEVs. Very small percentages (1% each) of all respondents
reported owning PHEVs or EVs. Respondent ownership rates of alternative vehicle technologies
tracked closely with actual vehicle registration data. However, as shown in Figure 8, respondents
consistently stated higher alternative vehicle technology ownership rates than those shown by
actual vehicle registration data.
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1.2 Household Vehicle Ownership

In February 2015, the mean number of vehicles owned by respondent households was 1.9. A
significant majority (74%) reported owning two or fewer vehicles, while 60% reported
owning two or more vehicles. Compared to an April 2007 study that asked the same question,
responses showed a slight decline in the number of two-vehicle households and a slight
increase in zero- and single-vehicle households. Compared to the latest U.S. Census Bureau
American Community Survey (ACS) data from 2013, February 2015 respondents had fewer
one- and two-vehicle households and more households with four or more vehicles.

How many vehicles including cars, vans, pick-ups, SUVs, or cross-over vehicles
does your household currently have registered and drive regularly?

29% 34% mean: 1.9
15% standard deviation: 1.4
11% 79%
°2% 1l H = > 1% %
Don't 0 1 2 3 4 5 6 7 or more
Know

Figure 1. Question 1: Registered vehicles per household

How many vehicles including cars, vans, pick-ups, SUVs, or cross-over vehicles
does your household currently have registered and drive regularly?

37% 37%
28% 34% 299 34%

15% 14% 15%

11% 11%
6%

0% 0% -

Don't Know 0 1 2 3 4 or more
m Apr-07 Census 2011-2013 m Feb-15

Figure 2. Comparison of registered vehicles per household over time

Sources:
For 2015: ORC for NREL (2015), Study No. 724068, n=1,015.
For 2007: ORC for NREL (2007), Study No. 716159, n=1,000.

U.S. Census Bureau. 2011-2013. “Household Size by Vehicles Available.” 3-Year American Community
Survey, USACS_13_3YR_B08201. Washington, D.C.: U.S. Census Bureau. Accessed August 5, 2015,
http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS 13 3YR B08201&

prodType=table.

Note: Given the current study covered 1,015 households and the ACS covered more than 3.5 million
households, it is not concluded that the current study identifies a clear change in household vehicle
ownership rates from those captured by the ACS. Rather, the comparison is shown to put the respondent
group in context with the broader general public.
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1.3 Household Vehicle Types

The February 2015 study asked respondents to provide the vehicle types of their last vehicle
purchases and the vehicle types they expected to purchase next. Respondents showed the
strongest interest in sedans, which were categorized in the study as small and large cars.
When their latest purchase choices were compared to what they expect to purchase next, the
responses showed that interest may have shifted slightly away from sedans and toward sport
utility vehicles. However, this shift may represent the respondents’ aspirations to shift to a
new vehicle type rather than what their next vehicle purchase will ultimately be.

For your LAST household vehicle purchase or lease,
which ONE of the following did you purchase or lease?
For your NEXT household vehicle purchase or lease,

which ONE of the following will you purchase or lease?

28%

25% 25%
23%
21%

16% 16% 17%

Small Car Large Car Minivan Pickup Truck suv Don't Drive  Don't Know

M Last Purchase M Next Purchase

Figure 3. Questions 2 and 3: Last and next vehicle type choices

Source: ORC for NREL (2015), Study No. 724068, n=1,015.

Note: Small cars were defined as being “smaller than the Chevy Malibu, Toyota Camry, or Ford Fusion”
and large cars were defined as being the “same size or larger than the Chevy Malibu, Toyota Camry, or
Ford Fusion.”
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1.4 Time Since Last and Until Next Vehicle Purchase

Respondents in February 2015 were asked how long it had been since their last vehicle
purchases and how long it would be before their next vehicle purchases. A majority (59%) of
respondents purchased vehicles in the last 3 years, and 50% expected to purchase vehicles
within the next 3 years.

When was the last time your household bought or leased a
vehicle, including cars, pickups, vans and SUVs? Would you say...

29% 30%
13% 13% o
' E e
[ | [ | — —
Within the  Within the Within the Within the Over 10 Never Don't Know
last year last1to3 lastdto5 last6to 10 yearsago
years years years

Figure 4. Question 4: Time since last vehicle purchase

When do you expect your household to next buy or lease a
vehicle, including cars, pickups, vans and SUVs? Would you say...

33%
17% . 14% 139, 21%
3%
] I I ]
Within the Between Between Over Do not expect  Don't Know
next year 1land 3 years 4 and?5 years 5 years to buy or lease

Figure 5. Question 5: Time until next vehicle purchase

Figure 6 displays a measure pulled from the results of questions 4 and 5. Respondents that
had either purchased a vehicle in the last year or intended to do so in the next year were
classified to be within one year of a vehicle purchase. Of the remaining respondents, those
that had purchased a vehicle in the last 1 - 3 years or intended to do so in the next 1 - 3 years
were classified as being within 1 - 3 years of a vehicle purchase. The remaining segments
followed similarly. Once this analysis was completed, 39% of respondents were within 1 year
of vehicle purchases.

Time since last or until next vehicle purchase
39% 36%
9% 10%
I || —
Within 1 year  Within 1-3 Within 3-5  Longer than 5 Newver Don't Know
of purchase years of years of years from
purchase purchase purchase

Figure 6. Time since last or until next vehicle purchase

Source: ORC for NREL (2015), Study No. 724068, n=1,015.
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1.5 New and Used Vehicle Purchasers

Respondents in February 2015 were asked how likely they would be to purchase brand new
vehicles versus used vehicles. Those that stated they “probably” or “definitely” will buy new
vehicles made up 39% of respondents, and a similar percentage (41%) stated that they were
“not very likely” or “not at all likely” to buy new vehicles. The remaining 20% stated they
would maybe purchase new vehicles.

When you purchase or lease your next vehicle, how likelyisittobea
brand new vehicle? Would you say...

23%
20%

19% 20% 18%

I I I I 0.1%

Definitely - Probably - Maybe - Mot very likely - Not at all likely - Don't Know
you will always you will usually you will you will rarely  you will never
buy a new buyanew sometimeshuya  buyanew buy a new
vehicle vehicle new vehicle vehicle vehicle

Figure 7. Question 5A: Likelihood of purchasing a new versus a used vehicle

Sources:
ORC for NREL (2015), Study No. 724068, n=806.

National Independent Automobile Dealers Association. 2015. 2015 Used Car Market Report. Atlanta, GA:
Manheim. Accessed November 12, 2015:
http://www.niada.com/uploads/dynamic_areas/tRRIH6fX2WoqiCcaonlg/33/2015ManheimUsedCarMarket

Report.pdf.

Notes:

Those respondents that answered “do not expect to buy or lease another vehicle” when asked about the
time until their next vehicle purchase in question 5 were not asked about the likelihood they would
purchase a new or used vehicle in question 5A.

In Section 4 of this report, the 59% of respondents who stated they would “definitely,” “probably,” or
“‘maybe” purchase new vehicles were classified as “new vehicle purchasers” because they all seemed to
be stating they would consider new vehicles. The 41% of respondents that stated they were “not very
likely” or “not at all likely” to purchase a new vehicle were classified as “used vehicle purchasers”. This
classification is not intended as a measure of an expected split between new and used car sales; rather, it
is interpreted as an indication of whether or not a respondent would even consider a new vehicle. To put
this split in context, in 2014 more than 42 million used vehicles were purchased while 16.5 million new
vehicles were sold (NIADA 2015)—28% of vehicle purchases in 2014 were for new vehicles.
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1.6 Household Vehicle Fuel Types

The overwhelming majority of households (86%) owned traditional gasoline vehicles in
February 2015. Ethanol-capable and diesel vehicles were owned by 10% and 8% of
respondents, respectively. Compressed natural gas and EV technologies were owned by small
percentages of respondents. Nearly a quarter (24%) reported owning vehicles other than
traditional gasoline vehicles. However, 5% owned only vehicles of fuel type(s) other than
traditional gasoline. Respondent ownership rates of technologies other than traditional
gasoline were all higher than percentages of overall vehicle registrations. The comparison is
not direct, as the study data percentages are of households, which may own more than one
vehicle, and the registration data percentages are of total individual vehicle registrations.
Additionally, it is possible respondents may have been confused or unsure of the specific
vehicle technologies they own. However, the comparison shows the study respondents stated
that they own gasoline-alternative technologies at a higher rate than the population captured
by registration data.

Does your household own any of the following types of vehicles?

geo, 88%

10%
7% 8% 5% 9%

3% 01% % 1% 1% 01% 1% 01% I 0.05%
- — : : : : :
Traditional Flex fuelor  Diesel Compressed Hybrid Plug-in Electric None Don't Know
gasoline ethanol natural gas  electric hybrid  wvehicle that
capable vehicle that  electric  cannot be
cannot be vehicle fueled by
plugged-in gasoline

M Feb-2015 Respondent % M % of Registrations (Polk Dec 31,2014)

Figure 8. Question 6: Household vehicle fuel types

Sources:
ORC for NREL (2015), Study No. 724068, n=1,015.

Polk, R.L. 2015. “POLK_VIO_DETAIL_2014.” March 17, 2015. Golden, CO: NREL.
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2 Plug-in Electric Vehicle Awareness
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2.1 Plug-in Electric Vehicle Awareness and Acceptance Overview

For PEVs to be owned in large numbers, respondents will need to be aware of the technologies
and ultimately be willing to consider purchasing PEVs. This study attempted to quantify
respondent awareness and acceptance of PEVs.

The study asked respondents if they were able to name a PEV specific make and model. Nearly
half (48%) were able to name a specific PEV make and model and 42% were able to name one
of the top nine best-selling makes and models at the time of the study. Conversely, 52% were not
able to name a specific PEV make and model.

Respondents were also asked about their levels of exposure to PEVs. The theory of diffusion of
innovations (Rogers 2010) describes how new technologies become accepted. Accordingly, a
measure of exposure can serve as a prerequisite and proxy measure for future vehicle purchases.
Small percentages of respondents stated they had sat in or driven PEVs; 49% reported having
seen PEVs in parking lots.

A possible way to track acceptance of PEVs is to track how respondents view the technology
compared to the current standard technology (i.e., traditional gasoline vehicles). This study found
that PHEVs are viewed by 52% of respondents as being as good as or better than gasoline
vehicles. A smaller percentage (45%) said the same about EVs.

Respondents also reported their willingness to consider purchasing PEVs. A small percentage
(24%) of respondents stated they expected to purchase or expected to consider purchasing
PHEVs. Similarly, 20% stated the same about EVs. The top reasons given for considering PEV
purchases were that they viewed the technology as being better for the environment and that it
would save money on fuel. The top reason for not considering the technology was that PEVs are
viewed as being too expensive.
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2.2 Ability To Name a Specific Plug-in Electric Vehicle Make and
Model

Respondents were asked if they could name a PEV, and 48% were able to name a specific
vehicle make and model. Further, 42% were able to name at least one of the nine top best-
selling makes and models at the time of the study.

Can you name any PLUG-IN electric vehicles?
Please name as many as you can.

52%
20% 18%
10% 14% 119
0+« =-mz20101H
— . — |
BMW i3 Chewy Ford C- Ford Ford Missan Smartfor Tesla Toyota  Other Don't
Vol MAX  FocusEV Fusion Leaf Two EV  Model S Prius know

Energi Energi Plug-in

Figure 9. Question 7: Ability to name a PEV make and model

Source: ORC for NREL (2015), Study No. 724068, n=1,015.

Note: The Toyota Prius was available at the time of the study as an HEV and a PHEV; some respondents
may have confused the two versions. A follow-up question asked respondents who mentioned only the
Toyota Prius in the initial question to name another make and model. Just 6% of respondents overall
could name only the Toyota Prius. If all these respondents were actually unaware of the Toyota Prius
Plug-in PHEV, the percentage that were unable to name a PEV make and model would climb to 58% and
the percentage who were aware of the Toyota Prius Plug-in would fall from 18% to 12%.
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2.3 Exposure to Plug-in Electric Vehicles

Respondents were asked if and how they had been exposed to PEVs. More than half (55%)
reported having been exposed to PEVs as defined by the categories in Figure 10. Low
percentages reported having direct interaction with PEVs such as having owned, having sat in
or driven, or having neighbors with PEVs, but 49% reported having seen the vehicles in
parking lots.

Have you ever beenin or near a plug-in electric vehicle?
Would you say...

43%
435%

1e%
1% . 5% 5% 20
N = —

Own or lease Satin a PEV Driven a PEV  Neighbor Seen PEVsin Never been Don't Drive

aPEV with a PEV parking lots in ornear a
PEV

Figure 10. Question 8: Exposure to PEVs
Source: ORC for NREL (2015), Study No. 724068, n=1,015.

Note: Respondents were given the following information before being asked about their exposure to and
opinion of PEVs beginning with question 8: “Plug-in electric vehicles can be charged by being plugged
into a household-type outlet or specially designed charging equipment. These can be defined as plug-in
hybrids or pure electric vehicles. Not included in this definition are hybrids, such as the original Toyota
Prius, that cannot be plugged in. The Chevy Volt is an example of a plug-in hybrid electric vehicle that
can be powered by either the battery or the gasoline engine. The Tesla Model S or the Nissan Leaf are
examples of pure electric vehicles powered only by their batteries.”
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2.4 Opinions of Plug-in Electric Vehicles

When asked about their opinions of PEVs, respondents showed a preference for PHEVs over
pure EVs compared to traditional gasoline vehicles. Roughly half (52%) stated PHEVs were
just as good as or better than traditional gasoline vehicles; 45% stated pure EVs were just as

good as or better than traditional gasoline vehicles.

Of the vehicle options that are available today, what is your
opinion of plug-in hybrid/pure electric vehicles?
Would you say they are...

41%

Better than Just as good as Not as good as Don't know
gas vehicles gas vehicles gas vehicles
B PHEY mEVY

Figure 11. Questions 9A and 9B: Comparison of PHEVs and EVs to gasoline vehicles

Sources:
Question 9A: ORC for NREL (2015), Study No. 724068, n=506.
Question 9B: ORC for NREL (2015), Study No. 724068, n=509.

Notes:

See note about the information provided to respondents before question 8 in Section 2.3.

The respondent group was split for questions 9A, 9B, 10A, and 10B. Roughly half of the respondents
were asked about PHEV sentiments in questions 9A and 10A. The second half of respondents was asked
about pure EV sentiments in question 9B and 10B.
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2.5 Consumers Considering Plug-in Electric Vehicles and Why

Respondents showed a greater interest in PHEVs compared to EVs when asked if they would
consider purchasing the vehicles. A small percentage (24%) stated they would consider or
expect to purchase PHEVs; 20% stated they would consider or expect to purchase EVs. A
majority, 51% and 58%, stated they would not purchase or lease PHEVs or EVs, respectively.
Respondents who had previously stated they expected to purchase or consider purchasing
PEVs were asked why. The top reasons for considering PEVs were that PEVs were viewed as
better for the environment and would provide fuel cost savings. Respondents also stated in
large percentages that they were interested in PEV's because they are better for national
energy security, and they are a cutting edge technology.

Do you expect to consider a plug-in hybrid/pure electric vehicle
for your next vehicle purchase or lease? Would you say...

22% 179 24% 22%
2% 2% 1% 0.3%
Expect to Expect to consider Doubt will Will not purchase Don't know
purchase or lease aPEV consider a PEV or lease a PEV

aPEV BPHEV mEV

Figure 12. Questions 10A and 10B: Willingness to consider purchasing PHEVs and EVs

Sources:
Question 10A: ORC for NREL (2015), Study No. 724068, n=506.
Question 10B: ORC for NREL (2015), Study No. 724068, n=509.

Notes:
See note about the information provided to respondents before question 8 in Section 2.3.
See note about the respondent groups for questions 9A, 9B, 10A, and 10B in Section 2.4.

Why would you consider buying or leasing a plug-in electric vehicle?
Would you say...

92% 93%
75% 70%
37%
o o

Better for the Save money on Better for Better Cutting edge Other Don't know
environment fuel costs  national energy performance technology
security

Figure 13. Question 11: Reasons for considering PEVs

Source: ORC for NREL (2015), Study No. 724068, n=223.

Note: See note about the information provided to respondents before question 8 in Section 2.3.
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2.6 Reasons for Not Considering Plug-in Electric Vehicles

Respondents who stated they would not consider PEVs were asked why. The primary reason
given by 55% was that the vehicles are too expensive. None of the other reasons given for not
considering PEVs were given by a majority of respondents. A follow-up question asked about
factors that might influence respondents to consider PEVs. A majority (60% and 59%,
respectively) stated that if PEVs were truly better for the environment, or if they saved money
on fuel, they would be more likely to consider PEVs. Smaller percentages (43% and 41%,
respectively) stated they would be more likely to consider PEVs if they were truly better for
national energy security or were a cutting edge technology.

Why would you NOT consider buying or leasing a plug-in electric
1n.nehi::lle'-" Would you say...

J_.I.-i

Technology  Not available Poor Other Don't
is not in segment expensive performance know
dependable considering

Figure 14. Question 12: Reasons for not considering PEVs

If true, which if any of the following plug-in electric vehicle traits
would make you more likely to consider buying or leasing a plug-
in electric vehicle?

60°% 59%
43% 41%
32% 229
. H B = 2%

Better Save money Better for Better Cutting edge Other Don't know
for the  onfuelcosts national performance technology
environment energy
security

Figure 15. Question 13: PEV traits that could increase purchase consideration

Source: ORC for NREL (2015), Study No. 724068, n=787.

Note: See note about the information provided to respondents before question 8 in Section 2.3.
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3 Barriers to Plug-in Electric Vehicle Acceptance
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3.1 Barriers to Plug-in Electric Vehicle Acceptance Overview

Differences in PEVs and conventional gasoline vehicles might prove to be barriers to broad PEV
acceptance. The distance a PEV can travel on a single electric charge and the availability of
charging stations may be two such PEV-specific barriers. Additionally, any new advanced
vehicle technology may carry a significant incremental upfront cost that may deter purchasers.

The electric distance or range PEVs can travel on a single charge is limited by battery size or
capacity. Depending on the size of the PEV battery and the type of charging equipment
available, the vehicle may require considerable time to recharge. A gasoline vehicle is limited by
the distance the vehicle can travel on a single tank of gasoline, but gasoline stations are relatively
prevalent, and gasoline vehicles are relatively quick to refuel.

This study asked respondents to provide the vehicle range they would require of a pure EV in
order for them to consider purchasing one. This question captures how respondents currently
perceive the issue. The results show that a broad set of vehicle ranges would be sufficient for
different respondent segments. The vehicles would need to travel 100 miles on a single charge
for 27% of respondents to consider the vehicles; however, the vehicles would need to travel 300
miles for a majority (56%) of respondents to consider purchasing the vehicles.

Recharging opportunity can also influence PEV acceptance. This study found 18% of
respondents were aware of charging stations that they passed regularly, were at their places of
work, or were at the stores and places they frequented. A large majority (79%) of respondents
were not aware of any charging stations. However, a majority (57%) stated they could park their
vehicles near electrical outlets at home.

The purchase price of PEVs may deter some purchasers. This study found a range of vehicle
prices respondents were expecting to pay for their next vehicles. A majority (70%) stated they
expected to pay $30,000 or less for their next vehicle, and 42% expected to pay $20,000 or less.
Although price is a barrier, current PEV offerings fall within the reported expected price range of
46% of respondents.

Respondents showed some willingness to pay increased upfront costs for a PEV that would
reduce their fuel costs by one-third. While just 14% stated they would be willing to pay an
increased vehicle cost of more than $9,000, 51% stated a willingness to pay an incremental cost.
An additional 26% would consider a PEV, but would not pay an increased cost.
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3.2 Required Electric Vehicle Range

Respondents provided a wide array of EV mile ranges that would be necessary to consider
purchasing pure EVs. Fifty miles would be sufficient for 11% of respondents. One hundred
miles would be necessary for 27% to consider an EV, and 41% would require 200 miles. For
a majority (56%) of respondents to consider EVs, the vehicles would need to travel 300 miles
on a single charge. A smaller percentage of respondents (9%) would not consider purchasing
PEVs regardless of the vehicle range. The median required range was 250 miles.

How many miles would a pure electric vehicle that could not be
powered by gasoline need to travel on a single charge for you to be
satisfied by the range and consider purchasing or leasing the vehicle?

14% 100%
12% - ?5%/ s0%
10% - 65%
P 56% — %
a 41% -
[ i —
3 6% - 40% 2
- 27% E
o 4% - o
11% - 20%
2% -
D% 1 T T T I-I T T O%
ARLEHNARKNEBARALENRLEANRRLESR £ 5
! [=]
oW e 77 7T OFANNN G QM g oy gmoa D
A b D oW o Wwm g wLm o wm o wWm o W;me wmo o m q‘l 4 E
A A P~ O N I~ O NN O N~ O NP o *+ o
L e B B o T o B o A ot B o T T T s = - - S S~ S S
FA A AR A MM A AR A MM A AA ) o
Ao R
Required Battery Range (miles) §
I % of responses = Cumulative %

Figure 16. Question 14: Required EV range for purchase consideration
Source: ORC for NREL (2015), Study No. 724068, n=1,015.

Note: See note about the information provided to respondents before question 8 in Section 2.3.
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3.3 Perceived Ability To Charge a Plug-in Electric Vehicle

Respondents reported a low perceived availability of PEV charging stations. Overall, only
18% of respondents were aware of any charging stations that were on the routes they drove
regularly, were at their places of work, or were at the stores and places they frequented. A
majority stated they did park their primary vehicles near electrical outlets at home. Thus,
feasibly, these vehicles could be charged at the respondents’ homes. The percentage of
respondents who parked near outlets slightly declined since the question was asked in April
2006.

Are you aware of any electric vehicle charging stations along the
routes you drive and the places you visit in a typical day that you
could use if you drove an electric vehicle? Would you say...

79%
10% 79 12% 3%
Pass charging At your place of At the stores and Not aware of any Don't know
stations regularly work places you
frequent

Figure 17. Question 15: Awareness of PEV charging stations

Could you consistently park the vehicle you drive most
often at home near an existing electrical outlet so that it

could be plugged-in MOST days?
57% 539

a2%  45%

2% 2%

Yes Mo Don't know
B Apr-06 M Feb-15

Figure 18. Question 16: Ability to charge a PEV at home

Sources:
For 2015: ORC for NREL (2015), Study No. 724068, n=1,015.
For 2006: ORC for NREL (2006), Study No. 715168, n=480.

Note: In Section 4 of this report, the 18% segment of respondents who were aware of any charging
stations that were on the routes they drove regularly, were at their places of work, or were at the stores

and places they frequented were classified as “aware of PEV charging stations”.
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3.4 Vehicle Purchase Price

Respondents provided a wide range of expected purchase prices for their next vehicles. A
majority (70%) expected to spend $30,000 or less, and 42% expected to pay $20,000 or less.
In January 2015, the top-selling PHEV was the Chevrolet Volt and the top-selling nonluxury
EV was the Nissan Leaf (ANL 2015). In September 2015, The Volt retail price was $33,170
(Chevrolet 2015) and the Leaf retail price was $29,010 (Nissan 2015). If the federal tax credit
of $7,500 is subtracted from the vehicle prices, the Leaf cost of $21,510 would be in the price
range of 46% of respondents; the Volt cost of $25,670 would be in the range of 33% of

respondents.
If you were to purchase your next vehicle, how much would you
expect to pay for it?
20% 100%
18% - /_/
16% 80%
14% mean: 524,000
standard deviation: 518,500
12% 60%
§ 0u s
5 8% 2
2 8% - 40% =
: :
- 6% £
2 4% - - o20% Y
2%
0% - - 0%
PRI T D P S & P
S R AR A LA L LR LIRS LR N L~ ®
TNY P EY Sy {\\.*' Q\gj’e
@06&
Expected next vehicle purchase price (51,000)
mm % of responses = Cumulative %
Figure 19. Question 17: Expected next vehicle purchase price
Sources:

ORC for NREL (2015), Study No. 724068, n=1,015.

Chevrolet. 2015. “2016 Volt.” Detroit, Ml: Chevrolet. Accessed September 30, 2015:
www.chevrolet.com/volt-electric-car.html.

Nissan. 2015. “2015 Nissan Leaf.” Yokohama, Japan: Nissan. Accessed September 30, 2015:
www.nissanusa.com/electric-cars/leaf/.

Note: The results of this question are not intended to show what respondents have or will actually pay for
their vehicles. The data are reflecting respondent current expectations, which may differ significantly from

final purchase decisions.

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.
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3.5 Willingness To Pay for a Plug-in Electric Vehicle

Respondents showed a diverse willingness to pay incremental costs for PEVs that would cut
their fuel costs by one-third. A majority (51%) stated they would be willing to pay an
incremental cost, and an additional 26% of respondents would not pay an incremental cost,
but would consider the hypothetical PEV. Finally, 14% would not buy PEVs regardless of
incremental costs.

How much extra would you be willing to pay for a plug-in electric
vehicle that would cut your fuel costs by one-third?

30%

25%

20%

15%

10%

% of responses
Cumulative %

5%

& 9& Q@ﬂ@h@%@ $ & 9@- & E
&5’ @ @ @' & EP @5’ & &
¥ BN "’)9 AT S ¥ . F
i i b ®
\xko& .‘fhc

Incremental Cost($)

. % =t Cumulative %

Figure 20. Question 18: Willingness to pay for a PEV

Source: ORC for NREL (2015), Study No. 724068, n=1,015.
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4 Plug-in Electric Vehicle Acceptance
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4.1 Plug-in Electric Vehicle Acceptance Overview

A broad set of factors affect consumers’ willingness to purchase vehicles. Even when
considering established technologies, consumers’ interest and purchase behavior varies to meet
their transportation needs. For a new vehicle technology to succeed, consumers will need to
become aware of the technology and accept how the new technology can meet their needs.

Questions 9A and 9B (see Section 2.4) identified segments of respondents that believe that PEVs
are just as good as or better than traditional gasoline vehicles. Similarly, questions 10A and 10B
(see Section 2.5) identified segments of respondents that either expect to purchase PEVs or
expect to consider purchasing PEVs. These segments were used as measures of PEV acceptance.

This section identifies additional segments and compares their levels of PEV acceptance to each
other and the overall respondent group. The sample sizes for these investigations are smaller than
the study overall, but the comparisons highlight where stronger acceptance of PEVs originated in
this study. Select segments of respondents were defined as follows:

e New or used vehicle purchasers (see Section 1.5)

e Vehicle purchasers that bought or plan to buy within one year (see Section 1.4)

e Single- or multivehicle households (see Section 1.2)

e Respondents able to name one of the top nine best-selling PEVs (see Section 2.2)
e Respondents who have seen PEVs in parking lots (see Section 2.3)

e Respondents aware of PEV charging stations (see Section 3.3)

e Respondents able to plug in at home (see Section 3.3).

Of the segments investigated, respondents who were aware of PEV charging stations were most
likely to agree that PEVs are just as good as traditional gasoline vehicles and most likely to
expect to consider purchasing PEVs. This was true for PHEVs and EVs. Respondents who stated
they were able to plug vehicles in at home were also more likely to report positive sentiments
about PHEVs and EVs.

Respondents’ awareness of PEVs was measured by their ability to name one of the top nine best-
selling PEVs and whether they had seen PEVs in parking lots. Respondents who were able to
name the specific PEVs were more likely to view PEVs as just as good as or better than
traditional gasoline vehicles and were more likely to consider purchasing PEVs. This was true of
PHEVs and EVs. Respondents who had seen PEVs in parking lots were more likely to have
positive views of PEVs. However, the increase in positive views from the overall group was
smaller for EVs than the increase for PHEVs.

New vehicle purchasers were consistently more likely to have positive views of PEVs than used
vehicle purchasers. This was true for PHEVs and EVs.

Overall multivehicle households showed a higher acceptance of PEVs. Single-vehicle and
multivehicle households reported similar percentages believing PHEVs were just as good as or
better than gasoline vehicles, but a higher percentage of multivehicle households believed EVs
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were just as good as or better than gasoline vehicles. A higher percentage of multivehicle
households than single vehicle households reported a willingness to consider PHEVs for their
next vehicle purchases, while similar percentages of single- and multivehicle households
reported a willingness to consider EVs.

Finally, respondents who had either purchased vehicles in the last year or expected to purchase
vehicles in the next year were slightly more likely to view PEVs as just as good as or better than
traditional gasoline vehicles and were slightly more likely to consider PEVs for their next vehicle
purchases.

A key finding of the study is that those respondents that have been more closely exposed to and
are more aware of the new vehicle market in general and PEVs specifically were more likely to
have positive views of PEVs. This is highlighted by the results of the study that show higher
rates of PEV acceptance among those respondents that are new vehicle purchasers, are within
one year of a vehicle purchase, are able to name a specific PEV make and model, have seen
PEVs in parking lots, and are aware of PEV charging stations.
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4.2 Segments of Plug-in Hybrid Electric Vehicle Acceptance

Overall, 52% of respondents stated that PHEV's were just as good as or better than gasoline
vehicles. A sampling of respondent segments is shown in Figure 21. Select segments showed
an increased likelihood to agree. New vehicle purchasers were more likely to have a positive
view of PHEVs than used vehicle purchasers. Respondents who bought vehicles in the
previous year or planned to buy vehicles in the next year reported a more positive view of
PHEVs. Single-vehicle and multivehicle households did not report higher or lower opinions
of PHEVs. Respondents with a higher awareness of PEVs who could name one of the top
nine best-selling PEVs or had seen PEVs in parking lots were more likely to report a positive
view. Likewise, respondents who parked near electrical outlets at home were more likely to
view PHEVs positively. Respondents who reported being aware of charging stations had the
highest percentage (67%) reporting a positive view.

Respondents believing PHEVs are just as good as
or better than a gasoline vehicle

40% 45% 50% 55% B80% B65% T0%
J | J

Overall

New vehice purchaser

Used vehicle purchaser

Bought or plan to buy within 1 year
Single-vehicle household

Multivehicle household

Able to name 1 of 9 top best selling PEVs
Have seen PEVs in parking lots

Aware of PEV charging stations

Able to plug in at home

Figure 21. Segments of PHEV acceptance

Source: ORC for NREL (2015), Study No. 724068, see note for sample sizes.

Note: The overall sample size for the respondents that were asked about their opinion of PHEVs in
relation to traditional gasoline vehicles was n=506 (See Section 2.4). Sample sizes for the respondents
that also fit in the additional segments were generally small and were as follows: new vehicle purchasers
(n=233), used vehicle purchasers (n=162), bought or planned to buy within one year (n=203), single-
vehicle households (n=155), multivehicle households (n=296), able to name one of the nine top-selling
PEVs (n=212), aware of PEV charging stations (n=99), able to plug in at home (n=267), and have seen
PEVs in parking lots (n=257).
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4.3 Segments of Electric Vehicle Acceptance

Overall, 45% of respondents stated that EVs were just as good as or better than gasoline
vehicles. A sampling of respondent segments is shown in Figure 22. Select segments showed
an increased likelihood to agree. New vehicle purchasers were more likely to have positive
views of EVs than used vehicle purchasers. Respondents who bought vehicles in the previous
year or planned to buy vehicles in the next year reported more positive views of EVs.
Respondents from single-vehicle households were less likely to report positive views of EVs
than those from multivehicle households. Respondents with a higher awareness of PEVs who
could name one of the top nine best-selling PEVs or had seen PEVs in parking lots were more
likely to report positive views. Likewise, respondents who parked near electrical outlets at
home were more likely to view EVs positively. Respondents who reported being aware of
charging stations had the highest percentage (62%) reporting positive views.

Respondents believing EVs are just as good as or
better than a gasoline vehicle

35% 40% 45% 50% 55% B80% B65%
| J I

Overall

Mew vehicle purchaser

Used vehicle purchaser

Bought or plan to buy within 1 year

Single-vehicle household

Multivehicle household

Able to name 1 of 9 top best selling PEVs

Have seen PEVs in parking lots

Aware of PEV charging stations 62%

Able to plugin at home

Figure 22. Segments of EV acceptance

Source: ORC for NREL (2015), Study No. 724068, see note for sample sizes.

Note: The overall sample size for the respondents that were asked about their opinion of EVs in relation
to traditional gasoline vehicles was n=509 (See Section 2.4). Sample sizes for the respondents that also
fit in the additional segments were generally small and were as follows: new vehicle purchasers (n=241),
used vehicle purchasers (n=169), bought or planned to buy within one year (n=197), single-vehicle
households (n=139), multivehicle households (n=312), able to name one of the nine top-selling PEVs
(n=217), aware of PEV charging stations (n=88), able to plug in at home (n=268), and have seen PEVs in
parking lots (n=243).
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4.4 Willingness To Consider Plug-in Hybrid Electric Vehicles by
Segment

Overall, 24% of respondents stated they would purchase or consider PHEVs for their next
vehicle purchases or leases. A sampling of respondent segments is shown in Figure 23. Select
segments showed an increased likelihood to agree. New vehicle purchasers were more likely
to consider purchasing PHEVs than used vehicle purchasers. Respondents who bought
vehicles in the previous year or planned to buy vehicles in the next year were more likely to
consider PHEVs than respondents overall. Multivehicle households were more likely to
consider PHEVs than single-vehicle households. Respondents with a higher awareness of
PEVs and who could name one of the top nine best-selling PEVs or had seen PEVs in parking
lots were more likely to consider PHEVs. Respondents who were able to plug vehicles in at
home or were aware of charging stations were more likely to consider PHEVs.

Respondents expecting to consider buying a
PHEV for next vehicle

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Overall

New vehice purchaser

Used vehicle purchaser

Bought or plan to buy within 1 year

Single-vehicle household

Multivehicle household

Able to name 1 of 9 top best selling PEVs
Have seen PEVs in parking lots

Aware of PEV charging stations

Able to plug in at home

Figure 23. Willingness to consider PHEVs by segment

Source: ORC for NREL (2015), Study No. 724068, see note for sample sizes.

Note: The overall sample size for the respondents that were asked if they would consider purchasing
PHEVs was n=506 (See Section 2.5). Sample sizes for the respondents that also fit in the additional
segments were generally small and were as follows: new vehicle purchasers (n=233); used vehicle
purchasers (n=162); bought or planned to buy within one year (n=203); single-vehicle households
(n=155); multivehicle households (n=296); able to name one of the nine top-selling PEVs (n=212); aware
of PEV charging stations (n=99); able to plug in at home (n=267); and have seen PEVs in parking lots
(n=257).
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4.5 Willingness To Consider Electric Vehicles by Segment

Overall, 20% of respondents stated they would purchase or consider purchasing EVs for their
next vehicle purchases or leases. A sampling of respondent segments is shown in Figure 24.
Select segments showed an increased likelihood to agree. New vehicle purchasers were more
likely to consider purchasing EVs than used vehicle purchasers. Respondents who bought
vehicles in the previous year or planned to buy vehicles in the next year were slightly more
likely to consider EVs than respondents overall. Multivehicle households were about as likely
to consider EVs as single-vehicle households. Respondents with a higher awareness of PEVs
who could name one of the top nine best-selling PEVs or had seen PEVs in parking lots were
more likely to consider EVs. Respondents who were able to plug vehicles in at home were
slightly more likely to consider EVs; those who were aware of PEV charging stations were
most likely to consider EVs.

Respondents expecting to consider buying an EV
for next vehicle

0% 5% 10% 15% 20% 25% 30% 35%
J J J

Overall

Mew vehice purchaser

Used vehicle purchaser

Bought or plan to buy within 1 year
Single-vehicle household

Multivehicle household

Able to name 1 of 9 top best selling PEVs
Have seen PEVs in parking lots

Aware of PEV charging stations

Able to plugin at home

Figure 24. Willingness to consider EVs by segment

Source: ORC for NREL (2015), Study No. 724068, see note for sample sizes.

Note: The overall sample size for the respondents that were asked if they would consider purchasing EVs
was n=509 (See Section 2.5). Sample sizes for the respondents that also fit in the additional segments
were generally small and were as follows: new vehicle purchasers (n=241); used vehicle purchasers
(n=169); bought or planned to buy within one year (n=197); single-vehicle households (n=139);
multivehicle households (n=312); able to name one of the nine top-selling PEVs (n=217); aware of PEV
charging stations (n=88); able to plug in at home (n=268); and have seen PEVs in parking lots (n=243).
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