71 questions

— 3 waves in one survey
Pilok

Driving Automati. .
WD S 27,970 car drivers responded

75% have heard of automated cars

57% intend to use L3
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Facts & Figures: Global User Acceptance Survey 7 Lo/

Online survey on user acceptance of SAE Level 3. Conditionally automated cars

long term perspective study // global

5 continents, 17 countries

Data Collection in 3 waves:
05-06/2019 | 02-03/2020 | 01-02/2021

27,970 car drivers surveyed
- Wavel n=9, 118

 Wave 2 n=9, 513

« Wave 3 n=9, 339

L3 Pilot - User Acceptance Survey - Results



Motivation 7 Pilor

- Provide a comprehensive picture of user acceptance and major challenges

« Conduct the 1st long-term and global study on user acceptance, attitudes, and expectations
towards automated driving with focus on L3 technology

- Link qualitative pre-competitive, pre-market research on L3 technology with quantitative
insights from potential users of the technology

- Develop an adaptive study design to respond to upcoming topics

- Derive research-driven and data-based recommendations for decision-makers

Address the following research gaps

Analysis of understanding, needs Global scope, including Long-term perspective

& expectations on L3 technology different countries

L3 Pilot - User Acceptance Survey - Results 3



Questionnaire contentwave 1 & 2 Pilor

Driving Automation

Attitudes towards L3 cars in Current )
Usage of different situations & L;S:S:S Socio
transport modes willingness to pay: Impact of o demographics
» Congested L3 cars on = Education
. Adoption of new S personal * Children 59 i houzehold
Instructions technologies - Motorways mobility » Main residence

I = Parking situations I I

m
! I

Screening Acceptance and attitudes Concerns End
= Age, Gender, towards L3 cars regardlng = 68 questions in
net income = Activities while L3 cars controls car L3 cars Driving total
» Variables taken . = Collection of information by L3 cars . = Appr. 20 min.
into account Com.prehens[on » Opinion about L3 cars behaviour duration
for quotas and information . Expectations on L3 cars
about L3 cars * Intentiontouse Purchase

of cars in general

L3 Pilot - User Acceptance Survey - Results 4



Private car usage frequencies among the sample 7 Piae |

The majority of our respondents, which are drivers from different countries, represent
people who drive very frequently:

80%
70%
60%

50%

40%

30%

20%

= il l, ||I|I| 1 1nnt
. 1 1 || [ [

>~

P » ® & &
@ *‘ & Q \0 A fz> N $ Q N
QO o <<\<‘ & OQ’&\ \2\\\5\ b0 N Q §?~ ) %$ N
P
m4 or more days per week  ®1-3 days per week 1-3 days per month  mless than once per month

L3 Pilot - User Acceptance Survey - Results 5



Dashboard: CHINA

Car usage
use their private car at least 4 times a week

49%

Experience with ADAS
have and use Adaptive Cruise Control (ACC)

38%
33%

Favourite activity in CACs*

47%

observing the landscape

Expected impacts of using CACs
Decrease

Increase

Productive Travel
use of comfort
travel time

*Conditionally automated cars

Number of Traffic

accidents

congestion

have and use Lane Keeping Assistant (LKA)

. INncrease
No change

. Decrease

Gender and Age
50% Female
50% Male

M 56-69

M 36-55

m23-35

18 -22

n =1,004

Enthusiasts, Neutrals,

Sceptics
P M china
=== All countries
]
]
60% 39% 1%
Enthusiasts Neutrals Sceptics

Monthly Net Income

20,001 ¥ or more . 4%

10,001 -20,000 ¥

6,001 -10,000 ¥

inlut

Driving Automation

17%

35%

Lessthan 4,000 ¥ - 1%

79% Lntend 60% plan
o use

to buy

Strongly
| agree

I Agree
Neutral
[ Disagree

Strongly
u disagree 2%

1% i

“lintend to use a “I plan to buy a CAC

CAC in future”

once it is available”

© L3Pilot Consortium 2021. L3 User Acceptance Survey: Country Dashboard 2/17 "China”". www.L3pilot.eu. user-survey@eict.de



Dashboard: GERMANY

Car usage

68%
179% Experience with ADAS
o
16%

Favourite activity in CACs*
talking to fellow travellers

45%

Expected impacts of using CACs
Increase Decrease

Number of Traffic
use of comfort accidents congestion
travel time

Productive Travel

*Conditionally automated cars

use their private car at least 4 times a week

have and use Adaptive Cruise Control (ACC)
have and use Lane Keeping Assistant (LKA)

. INncrease
No change

. Decrease

Gender and Age

50% Female

50% Male

W 56 - 69
W 36-55
| 23-35

18 -22

n =1,092

Enthusiasts, Neutrals,

i
Sceptics I Germany

== Al countries

Enthusiasts Neutrals Sceptics

30%

inlut

Driving Automation

Monthly Net Income

5,000 € or more - 12%

1,000 - 1,500 € - 10%

Less than 1,000 € . 6%

46% intend 17% plan
to use to buy

0,

Strongly
| agree

I Agree
Neutral

[ Disagree 15%

Strongly
. disagree 10%

“lintend to use a “I plan to buy a CAC
CAC in future” once it is available”

© L3Pilot Consortium 2021. L3 User Acceptance Survey: Country Dashboard 5/17 "Germany". www.L3pilot.eu. user-survey@eict.de



Dashboard: JAPAN

Car usage
52% use their private car at least 4 times a week

o Experience with ADAS
13% have and use Adaptive Cruise Control (ACC)

16% have and use Lane Keeping Assistant (LKA)

Favourite activity in CACs*
55% surfing the internet, watching videos

Expected impacts of using CACs
Increase Decrease

. INncrease

No change
. Decrease
Productive Travel Number of Traffic
use of comfort accidents congestion
travel time

*Conditionally automated cars

Gender and Age
51% Female

49% Male
6%__

M 56-69
M 36-55
m23-35

18 -22

Enthusiasts, Neutrals,
Sceptics B apan

== Al countries

Enthusiasts Neutrals Sceptics

JPi'nt

Driving Automation

\k

Monthly Gross Income

7,000,000 ¥or more 29%

5,000,000 - 7,999,999 ¥ 29%

3,000,000 - 4,999,999 ¥ 24%

1,000,000 - 2,999,999 ¥ 15%

Less than 1,000,000 ¥ I 3%

35% Lntend 321% plan
o use

to buy

Strongly
| agree

I Agree

Neutral

[ Disagree 14%
Strongl
W gre 9% 1%

“lintend to use a “I plan to buy a CAC
CAC in future” once it is available”

© L3Pilot Consortium 2021. L3 User Acceptance Survey: Country Dashboard 10/17 "Japan”. www.L3pilot.eu. user-survey@eict.de
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Current usage of ADAS



Overview: Current usage of ADAS

Pilok

Driving Automation

The currently most often used advanced driver assistance system is the parking assistant
followed by the adaptive cruise control and the automated emergency braking.

Parking Assist (Radar beeps or camera view) .
Adaptive Cruise Control (ACQC) -

Automated Emergency Braking (AEB)
Blind Spot Monitoring (BSM)

Forward Collision Warning (FCW)
Lane Departure Warning (LDW)
Self-parking Assist System

Lane Keeping Assistance (LKA)

Drowsy Driver Detection (DDD)

T
o
T
T
EZEED
ol
o B

41%

43%

50%

55%

54%

53%

53%

53%

60%

7%

9%

7%

7%

7%

10%

12%

12%

1%

B | have itand |l use it
® | have it but | don't use it
E Don't know if | have it
| don't have it but | would use it

| don’t have it and | would not
use it

Today's cars offer lots of technical equipment - known as driver assistance systems - intended to support the driver.
Overview of the current usage of ADAS, overall values, not grouped by countries. n =18, 631

L3 Pilot - User Acceptance Survey - Results
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Driving Automation

Interpretation % Pt

37% 26% 24%

are using the are using adaptive of those who have ADAS are
parking assistant cruise control while using the automated
driving emergency braking

4, ' The current usage of advanced driver assistance systems shows a high potential.
T

« The large majority of those who do not have the systems shows a positive attitude
towards using them.

« Usage of the system reflects the differences in market introduction and market
penetration.

« With regard to the related safety benefits of assistant systems the percentage of
respondents that do not use them is surprisingly high (6-12%).

* One out of ten respondents is not sure about having the system.

L3 Pilot - User Acceptance Survey - Results 1



Recommendation 7/ Pilor

Current ADAS systems need careful promotion.

“‘I * Thereis a high potential for current and future ADAS on the market, but they are
no self-selling items. Further research is needed to get insights about those who
do not use available systems and those who do not knowy, if they have them.

The customer relationship should be modified to increase use of ADAS.

+ Besides marketing and service contacts, explaining and training of system
functions and capabilities should be targeted in customer interactions.

« Usage of ADAS could benefit from repeated communication about individual
experiences with the systems.

+ Beyond newly sold vehicles, the second-hand car market should be addressed as

well.

L3 Pilot - User Acceptance Survey - Results
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Pilok

What is the acceptance
of L3 cars?



Intention to use Pilor

m—— |N 3%
TR s oo 0
= 1D 1% wNotintend to use
B3 BR 3%
Overall: E CN 2%
B ZA 7%
s RU 10%
57% = HU 14%
LR 15%
= ES 15%
W DE 25%
= Us 25%
6% S ce 26%
mEFR 27%
® P 21%
Intend to use Neutral Not intend to m— SE 27%
L3 Cars use L3 Cars
= = 38%

27%

QT6_10. Now, we kindly ask you to give your opinion on conditionally automated cars. Please indicate to what extent you agree with the
following statements: "l intend to use a conditionally automated car in the future.” n =18, 631

L3 Pilot - User Acceptance Survey - Results 14



Plan to buy

Overall:
43%
31%
26%
Plan to buy  Neutrals No plan to
L3 car buy L3 car

m— N 4%
we-_1D 3%
TR 7%
B=3 BR 10%
. N 8%
B=ZA 12%
Bl T 27%

— HU 32%

== B 35%

= s 31%

® Jp 25%
HEFR 38%

m— RU 32%

= us 39%

=== SE 41%

W DE 54%

-+ F 52%

Pilok

Driving Automation

E Plan to buy L3
m Neutral
No planto buy L3

QT6_23. Now, we kindly ask you to give your opinion on conditionally automated cars. Please indicate to what extent you agree with the
following statements: "l plan to buy a conditionally automated car once it is available.” n =18, 631

L3 Pilot - User Acceptance Survey - Results

15



Interpretation % Pior

(o) 0 Car drivers show great potential of using
57 /O 43 /O Level 3 automated cars and a relevant share
Intend to use Plan to buy of respondents would consider to buy.

L3 cars L3 cars

‘) ' Overall, more than half of the surveyed drivers consider the use of L3 functions.
This corresponds to the amount of drivers, that do not have ADAS but would like
to use them.

* Only a rather small group of respondents reject currently (16%) the option of using
L3 functions.

« A smaller value considering the plan to buy a L3 car was to be expected and can
be found in the majority of countries. The intention to use conditionally
automated cars being higher than the purchase intention can possibly be
explained by respondents’ lack of physical exposure to L3 cars.

L3 Pilot - User Acceptance Survey - Results 16



Recommendation 7/

The public could be “warmed up” for conditionally automated cars promoting
currently available partially automated cars.

«  Automated cars could be subsidised, motivated by proven safety benefits (e.g., tax
exemption, reimbursement, discount on registration), particularly in lower GDP-
countries.

* Intention to buy can also be encouraged by exposing public to conditionally
automated cars when the technology is available, e.g., by opening up living labs or
giving people the option to test the technology in the context of test rides on a
longer-term basis (e.g., subscription basis).

Car dealers could be better trained about system capabilities and limitations,

offering consumers the possibility to test conditionally automated driving
functions.

L3 Pilot - User Acceptance Survey - Results

17



Pilok

How aware are the respondents
of automated driving?



What is the awareness of automated driving? Frnae

The topic of —
automated driving is 4+ F e
very present among . CN . No
the respondents. = N
m— RU
= Hu
BN
Overall: == st
5= o8
== s
e
BN T
=7
= s
B3 or
_—
= x

®Yes

® No

QITI1. Have you ever heard of automated cars before taking part in the present questionnaire survey? n = 18,631

L3 Pilot - User Acceptance Survey - Results 19



. /
Interpretation S Lii o
/

l7 5% The hype is real. Widespread awareness of

automated cars across countries and cultures.
Had heard of automated Automated cars have become a topic of the
cars before survey. global public discourse.

O) ' Observation of an reversal: “Leaders” in acceptance are the last in line regarding
® ® awareness and vice versa.

* Leading countries in awareness (DE, Fl) are among the least accepting nations of

L3 cars.

* Enthusiasm for new technologies especially in emerging economies with lower
GDP might be an expression of the need for new mobility solutions to improve
transport safety, efficiency, and comfort.

« China and India as exceptions with high awareness (among top 5) and
simultaneously high acceptance rate (top 5).

L3 Pilot - User Acceptance Survey - Results 20



Pilok

What are the expectations
towards L3 cars?



What are the expectations towards L3 cars? Lo

B |[ncrease

58%

B No change

50% Decrease
47%

44%

35% 36%

20%
: l

31%
29%

I 13%

22%

Q21_2. How do you think conditionally Q21_1. How do you think conditionally Q21_3. How do you think conditionally Q21_4. How do you think conditionally
automated cars will affect your personal automated cars will affect your personal automated cars will affect your personal automated cars will affect your personal

mobility? mobility? mobility? mobility?

Travel comfort Productive use travel time Number of accidents Traffic congestion

L3 Pilot - User Acceptance Survey - Results 22



Interpretation 7/ P

5 8% 50% The surveyed car drivers value the productive
use of time while travelling in a L3 car.

L3 cars will productive use of

Increase personal travel time will

travel comfort increase

‘) ' This is in line with a positive attitude towards L3 automation and perceived
® o benefit of using travel time for non-driving-related activities.

« Congested transport systems might reinforce the preference for productive use of
travel time

« Commuters might value the possibility to work in the car office and thus using
travel time more efficiently while others rather consider it as pleasure or a
contribution to increasing well-being

« China and India affinity to innovation and trend towards heavily increased

urbanization with 60% by far endorses the productive value of travel time
L3 Pilot - User Acceptance Survey - Results 23



Interpretation

44%

No change of
number of
accidents

20%

Increase of
number of
accidents

The primary benefit of partly automated

transport systems to improve safety for all
road users is seen with some doubts.

‘) ' Reservations about automated driving safety improvements may result in
T

* Mass media coverage of accidents with automated vehicle and its frequency of
reporting. (USA where the first tragic reminders of the remaining challenges took

place is among the countries with the lowest trust in safety improvements.)

« Lack of long-term safety records / detailed safety impact assessment reassuring

the users and thus building confidence.

«  AD systems as part of a safer system: AD vehicles in transport system not yet ready
for it in terms of street design, traffic conditions, sighs and signals.

L3 Pilot - User Acceptance Survey - Results
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Recommendation 7/

Build up confidence and trust through verified safety.

« Continue the good practice of ,safety first” and emphasize safety by design. Reach
out to the general public with written in plain language safety principles.

« Reassure the driver: prove safety through extensive Field Operational Test (FOT)
campaigns on public roads.

« Information from trustable sources can build confidence and help the public to
learn the new vocabulary.

Provide a comfortable driving experience in L3 cars while focusing on the design
of clear and smooth driver-vehicle interactions.

Investigate the value of travel time.

L3 Pilot - User Acceptance Survey - Results
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Pilok

Which activities are the most
attractive?



Task engagement: Willingness to engage in other activities Lo

==ayily 0000 8% | 12% [3& u Agree
=D 7%
- ® Neutral
N 7%
Disagree
E=3 BR 10%
Overall: =N TR 14%
= RU 15%
53% = 2 179%
== ES 22%
N 26%
HEFR 29%
24% 23% = us 28%
== cB 28%
® Jp 25%
— HU 34%
= :
Agree Neutral Disagree . SE e S S0
W DE 33%
== FI 51%

Q4. | would use the time during which the conditionally automated car is driving for other activities; n = 18,631

L3 Pilot - User Acceptance Survey - Results 27



Which activities are the most attractive? = Latl oot 20

Surfing the internet, watching videos or TV shows 47%

Talking to fellow travellers 40%

39%

Observing the landscape

Relaxing and resting 35%

Socializing with friends or family 30%

28%

Eating and drinking

17%

Working 18%

Taking care of children

Reading a book 13%

12%

Playing games (e.g., video or board games)

QT4b_1-Q14b_10. Which activities would you like to perform in a conditionally automated car? Please select a maximum of three activities;
n =10,052

L3 Pilot - User Acceptance Survey - Results 28



. /
Interpretation S Lii o
/

(o) i ; _
53 /O Would like One of the main benefits of automated cars - engagement

H - () [ [ _ o
to Use time in L3 cars In secondary, eyes-off road activities — not seen by 47% of

for other activities. respondents.

? ' Large variation among countries about willingness to engage in other activities.
T

« Drivers may not feel fully at ease engaging in non-driving related tasks while
automation is engaged due to a lack of confidence about the reliability of the system.
It could also be indicative for a curiosity to look at how the system behaves.

« Respondents could not fully envision their interaction with L3 cars due to their lack of
actual physical experience with L3 cars, which may have made it difficult to accurately
understand the function and the benefits offered by this technology.

« Higher willingness to use car for other activities might also reflect higher level of trust
and general excitement and enthusiasm for this topic.

L3 Pilot - User Acceptance Survey - Results 29
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Interpretation S Lii o
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4) ' Respondents value engagement in familiar and traditional activities they
e o perform in cars & public transport that demand less attentional resources.

* Low preference to engage in secondary eyes-off activities might be concerns
about discomfort, due to the emergence of motion sickness, by having the eyes

off the road.
* Respondents might not fully trust L3 cars to operate safely and reliably.

« Surveyed car drivers might still have image of classical automobile in mind
steered by human drivers.

* Low willingness to take eyes off the road might reflect nature of L3 automation,
which places considerable demands on the sensory, motoric and cognitive state

of the human driver.

L3 Pilot - User Acceptance Survey - Results 30



Recommendation 7/ Pilor

/

Accommodate car interior to enable comfortable engagement in people’s most
favorite activities and promote popularity of engaging in eyes-off road activities.

- Design the car interior to allow for relaxation activities, e.g., equipping the car with
comfy couch and providing fast access to the internet.

« Alternatively, promote trust in L3 cars to motivate people to engage in activities
that demand many attentional resources to fully reap the benefits of L3 cars.

« Demonstrate that L3 cars are safe and reliable.

* More effectively market the idea of L3 automation among the public and its
association with taking eyes off the road safely and comfortably.

« Demonstrate that automation driving styles and interiors result in high comfort
levels even when taking the eyes off the road.

« Effectively communicate benefits of eyes-off road activity engagement to users.

L3 Pilot - User Acceptance Survey - Results 31
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Summary S Lii o
/

« What has become clear: The respondents out of the group of drivers were open towards
ADAS and there is already a group of enthusiasts with a high intention to use L3 cars.
Consequently, there is a good opportunity to reach this group and to promote the intention
to buy L3 cars.

- What needs to be analyzed in more detail: How to explain the difference between comfort
and safety impact expectations — a lack of information and knowledge? — and the
popularity of familiar activities — a persitent need or lack of imagination?

« What remains open: How to encourage the use of ADAS once available in the vehicle.
Here, we may need more creativity — besides the marketing perspective —to get in touch
with the user. And to stay in touch.

And this was only the group of current drivers...
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Thank you for your kind attention.

Contact: user-survey@eict.de

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 723051.
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