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Study objectives

The objective of this research study is the clarification of methods which contribute to the improvement and
cultivation of the social acceptability of autonomous vehicle and related technologies when conducting the SIP
automated driving large-scale field operational test planned by the Large-Scale Field Operational Test
Secretariat since last year. Specifically, it seeks to assess methods for cultivating social acceptability by
clarifying indices and methods that contribute to social acceptability through various studies and events, etc.

Pedestrian accident reduction SIS large-scale field operationa

test

Improving the social
Field operational testing of five priority acceptability of automated
issues using SIP research results driving technologies s &

» = urgent issue

—
Autonomous vehicle
Next generation urban transport

Measures for improving social acceptability through coordination with the SIP large-
scale field operational test
I Study of field operational test case examples and social acceptability
evaluation indices

Position improvement of social
acceptability as additional issue
together with the five priority
issues of field operational test s

Clarify

[ Vehicle driving status assessment system study -> release driving status r methods for contributing
the cultivation of social

1 Creation of event (test ride session) publicity materials acceptability by measuring
results, etc.

¥

Social acceptability
improvement

In order to clarify methods that contribute to the fostering of the social acceptability of automated driving, the following were studied.

1.
2.
3.

Study of Japanese and foreign field operational test methods related to automated driving
Study of social acceptability evaluation methods and indices

Display of driving status in large-scale demonstration tests of automated driving systems (implementation of movement management systems
and performance of movement management)

Study of methods for improving social acceptability by communicating information such as automated driving system/large-scale field
operational testing events and public relations materials, etc.

Study of social acceptability through the implementation of automated driving system/large-scale field operational testing




Study objectives

There is a need to investigate methods that contribute to the improvement and fostering of social
acceptability based on stakeholder and automated driving technology application situations.

This study focused on private vehicle owners and drivers, investigating methods for improving and
fostering social acceptability by communicating information such as information regarding field
operational tests.

[Automated driving technology stakeholders (examples)]

Stakeholder

Police (Road Traffic Law), Ministry of Land, Infrastructure, Transport and Tourism (Road Act, Road
Transportation Law, Road Trucking Vehicle Act), etc.

Vehicle related, insurance related, public transport related, local government agencies, etc.
Technology Private companies using autonomous vehicles in business operations

Region Private vehicle drivers, public transport passengers, people living along roads, pedestrians, etc.

[Automated driving technology usage scenarios (examples)]

Private, commercial Transportation, logistics
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Study items and responsible parties

Nagoya University
1 [Study of social acceptability evaluation methods and indices [INIKKEN SEKKEI
Research Institute

Display of driving status in large-scale demonstration tests

2 |of automated driving systems NIPPON KOEI
communicating information Such o automated drving  [Nagoya University
3 ; 5 NIKKEN SEKKEI

system/large-scale field operational testing events and

public relations materials, etc. Research Institute

Study of social acceptability through the implementation of
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1. Study of social acceptability evaluation
methods and indices

Nagoya University
NIKKEN SEKKEI Research Institute



1.1 Study of effectiveness of measuring
method of social acceptance improvement
and information dissemination method



Public relations based on hypothesis for expectation and anxiety

We carried out case studies on smartphones and other popularization stages of innovative
products that occurred in the past and clarified types and differences.

1 Actual safety and sensible anxiety are not the same. You often see or are more
receptive if around you already introduced.
= Intensive Public relations in areas targeted for diffusion, PR using mass
communication such as SNS.

2 The greater disadvantage of existing options, the easier it is to shift to new
options
= Emphasize the merit of new options by highlighting the disadvantages of
existing options

3 Having a firm belief in early adapters and giving a role as an influencer
= Experience Share of Experienced Person (Experimental Practice Experiment
Participant Always Posts Impression on SNS)

4 It is necessary to raise the exposure degree of autonomous driving in various
media to form Early Majority and Late Majority
= Increase the exposure frequency of keywords of "autonomous driving"
consciously with various media



Public relations based on hypothesis for expectation and anxiety

5 It may be possible to ease somewhat anxiety by promoting to the whole

country (giving incentives for industrial and tourism promotion) and presenting
success stories in other countries etc.

= Disclose information proactively not only in Japan but also on trends in
other countries

6 Extensive PR triggered by a symbolic large-scale event is effective

= Raising awareness triggered by national projects such as the Olympics and
showcase at the exposition etc.

7 PR as a tool for expression of self expression and status as well as tools to make

life more convenient (convenient for economic reasons such as temporal and
spatial effects)

= Public relations with combined tastes and lifestyle regarding the image of fun,
luxury, fashion, modern, smart, cool, and future oriented



1.2 Study of measurement investigation on
social acceptance



l. Internet questionnaire survey



1)Comparing the acceptance of self-driving cars in the United States,
the Netherlands, and Japan

<Purpose>

In this study, we sought to examine whether the acceptance of self-driving cars differs according to
one’s degree of contact with and degree of understanding of self-driving cars. Thus, in regions of
both Japan and other countries where there is a high degree of contact with self-driving cars as well
as regions that lack this contact, we sought to understand residents’ degree and nature of this contact,
as well as to shed light on the relationships of these factors with acceptance.

<Survey overview>

Survey method Web-based questionnaire survey

Survey date February 2019

Countries surveyed Japan, the United States, the Netherlands
Number of 1000 samples in each country
respondents

Survey content Acceptance of autonomous driving

Recognition and image of self-driving cars
Hopes and concerns regarding self-driving cars
Intention to use autonomous driving technology
Awareness of driving

Ordinary transportation behavior

Individual characteristics



Individual characteristics of survey respondents

Respondents aged 20-70 were recruited in accordance with each
country’s population distribution

0% 20%  40%  60%  80%  100% 0% 20% 40% 60% 80% 100%

<Sex/age>

Japan Japan

he United states - | The United Staes

The Netherlands
The Netherlands

mMale mF |
ale emale m20s m30s m40s m50s MW60s

<Driver’s license status>

<Household car ownership>
0% 20% 40% 60% 80% 100%

Number of cars Number of

owned households that do
(cars/household) | not own cars

The United (households)
a0 - iH

Japan

Japan 1.27 208

The

United States 1.79 50
Netherlands

m Yes (and Ili still have a license in 5 years from now) Netherlands 1.25 139

B Yes (but I'm thinking of returning my license or quitting driving within the next 5 years)

M I don’t have a license
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Contact with information about autonomous driving and usage
experiences
<Medium of contact with information about

.. <Experiences using driver assistance systems>
autonomous driving>

% * Only license holders
0 10 20 30 40 50 60 70 Usage experiences are lowest in Japan
. . . . 0% 20% 40% 60% 80% 100%
I’ve seen autonomous driving vehicles in
L 15.2
person (other than on TV and in videos) 10.7
I’ve seen autonomous driving vehicles on TV 2.7 ’

I’ve seen autonomous driving vehicles w The United 46.0 -

through online video on YouTube, etc. %g% States -

I’ve seen photos or read articles about !f 4.3

autonomous driving vehicles in... 351 The c1.8 _
Netherlands pT |

I’ve seen or read about autonomous driving . i i o
i Wi C ; - .
vehicles on blogs and twitter, etc. 234 B | always use safe driving assistance systems

I've never seen or read about autonomous 3 B | sometimes use safe driving assistance systems
driving vehicles -175%43 ® | have used safe driving assistance systems in the past

I've never used safe driving assistance systems
W 'm not sure
M Japan MThe United States M The Netherlands

* The percentage of people who have actually seen
these cars being driven is 15% in the United States
and 6% in Japan

*  The proportion of people who have seen videos on
TV and other media is just under 60% in Japan
(perhaps due to the influence of TV commercials)

*  The proportion of people who have never seen or
read any information about autonomous driving is
just under 25% in Japan and the United States

Usage experiences are lowest in Japan, and around
25% of people have only had one experience

* This proportion is higher than 40% in the United
States and the Netherlands



Recognition of self-driving cars

<Recognition of self-driving cars>

The United States has the highest number of people that
know about self-driving cars
0% 20%  40%  60%  80%  100%

The United States

The Netherlands 2

m | think | know them
# | think | do not know them at all

® | think | know them very well
W Neither
m | think | do not know them at all

<Regarding example of usage of self-driving buses in

Switzerland>
Japan has the highest number of people who are unaware
0% 20% 40% 60% 80% 100%
0.6

Japan

The United States

The Netherlands 3.

M Yes, | know about it in detail ™ Yes, | know about it
H Yes, I've heard that ® I didn’t know that at all

<Recognition of levels of autonomous driving>

* In the United States, half of people do not recognize
levels at all, and the proportion is just under 60% in Japan
and the Netherlands

0% 20% 40% 60% 80% 100%

The United States

M Yes, | know the content of the definitions
M Yes, I've heard that
m | didn’t know that at all

<Examples of self-driving vehicle accidents in the

~ United States>
Japan has the highest number of people who are unaware
0% 20% 40% 60% 80% 100%

Japan

The United
States

Netherlands

m | know about all of them well
® | know about some or all of them
m | didn’t know that at all

m | know about some of them well
" Yes, I've heard that
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Everyday conversations about autonomous driving

<Conversations with family members,
friends, and acquaintances>

0% 20% 40% 60% 80% 100%
~ ~ N ;
\\ N \ \,\ﬂ\ l
\\\ s\ \ | ‘ \\ ,

/ e / \ l

/ /

\
/ / /

® Often ® Sometimes ™ Rarely

<On blogs, social networks, etc.>
0% 20% 40% 60% 80%

0.3\ ™~ N

N ~
The United States

// / /

/ / /
/ / /
/ / /

The Netherlands ﬁ - 66.7

® Often ® Sometimes M Rarely ® Never W1 don’t have that opportunity/l don’t use it

Never M| don’t have that opportunity/I don’t use it

100%

<Conversations during work and in school>

0% 20% 40% 60% 80%

.
.,\\
\
The Netherlands 52.2 -

W Often ® Sometimes ® Rarely = Never B don’t have that opportunity/I don’t use

* In all situations, everyday conversations about
autonomous driving are most common in the
United States

* In Japan, conversations about autonomous driving
with family members, friends, and acquaintances
are as common as they are in the Netherlands, but
at work and on blogs, such discussions are less
common than in the Netherlands

it
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Acceptance of self-driving cars

<Support for a society with self-driving cars>
Highest number of people agree in Japan

0% 20% 40% 60% 80% 100%

s BEew s L., Sl
SRS 7

The United
States
v, BONNEEN w2 s [HHE
Netherlands
M Strongly agree W Agree

M Couldn’tsay either way W Disagree

m Strongly disagree

<Do you think self-driving car technology is

trustworthy?>
More people find the technology untrustworthy
0% 20% 40% 60% 80% 100%

Japan
The

United

States
The

Netherl
ands

M Definitely think so M Think so m Do not think so

w Do not think so m Do not think so

<Do you think self-driving cars are frightening?>
Highest number of people find them frightening in the United States

0% 20% 40% 60% 80% 100%
Japan

The United
States

o ﬂ
Netherlands

® Think so
¥ Do not think so

o Definitely think so
® Neither
M Definitely do not think so

<Do you think the administrations and companies that create social
mechanisms for autonomous driving are trustworthy?>
A high number of people responded “cannot say either way” in Japan

0% 20% 40% 60% 80% 100%
Japan

The United
States

The
Netherlands

B Think so
= Do not think so

® Definitely think so
= Neither
m Definitely do not think so
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the United

the

Intentions to purchase and use self-driving cars (by level)

<Would you like to use a self-driving car on a daily basis?>

0% 20%

Level 3 w 14.6 -|
Level 4 w 13.4 -

Level 5 m/ 214 W
Level 3 w 15.3 ﬁ

40% 60% 80%

Japan

g N |
5 levela ; 18.0 ISR
i / — e dl

Level 5 INIDNENSNIZEEN 23T ﬁ
v ,’// — ‘\‘\~_
2 Level 3 3 . 193 i
< / yd /
T level4 EESEEITE SR 216 i|
T levelS m 197 IS

B Strongly agree M Agree M Couldn’t say either way m Disagree M Strongly disagree

<Would like to purchase/own a self-driving car?>

the United
States

the
Netherlands

Japan

0% 20% 40% 60% 80%

Level 3 m 17.9
Level 4 m 15.2

Level 5 m’ 226

Level 3 T S—
; 1 ;
Lovel 4 TSRO O
\ v -
level 5 NEISEISOMCIINZESII 222

-~ /

Level 3 hﬁ
\ ,

Level 4 m
Level 5 m

18.0

284
21.2

® Strongly agree ® Agree ® Couldn’t say either way

100%

100%

Disagree = Strongly disagree

Just under 40% of people in Japan and
the United States responded that they
would like to use level 4 cars
Intentions to use level 5 cars were low
in all countries, but especially in the
United States, where half of people
would not like to use them

Just under 25% of people responded
that they would like to buy a self-
driving car at all levels.

In the United States, around 30% of
people responded that they would like
to purchase self-driving cars at level 3
and level 4, but the intention to
purchase is lower at level 5 than other
levels

Intention to purchase is lower in the
Netherlands than other countries, but
intention to purchase is higher at level 5
than level 4 17



Intentions to use self-driving buses (level 4 and above)

<Would you like to use a self-driving bus at level 4 or above?>

0% 20% 40% 60% 80% 100%

Japan
* Agreement is highest and disagreement

The United 1s 1 t 1n Japan
s “ - s lowest in Japa

* Intention to use is lowest in the
Netherlands

The
Netherlands

M Strongly agree M Agree ® Couldn’tsay either way # Disagree M Strongly disagree

<Do you think it would be a good idea to introduce self-driving buses at level 4 or

higher into the region?> * The proportions of respondents are
0% 20% 40% 60% 80% 100% . . .
approximately the same as the above intention

Japan s [l to use self-driving buses in the United States
ARV and the Netherlands
e United * In Japan, more people agree with this question

States than those that express an intention to use

self-driving buses, and fewer people disagree

/ / / ;
;/ / { \ . . .
The e — Some people think it would be a good idea
Netherlands : . ..

to introduce self-driving buses even though they
m Strongly agree W Agree m Couldn’tsay either way m Disagree M Strongly disagree dO not personally want to use them




Intentions to use robot taxis

<Would you like to use a robot taxi?>
0% 20% 40% 60% 80% 100%

Japan

* These proportions are about the same as
intentions to use buses at level 4 and

o

//

iy |

\- above, but in all countries, intention to

The United
States

The
Netherland

® Strongly agree ® Agree ® Couldn’tsay either way = Disagree H Strongly disagree

use taxis 1s lower than intention to use
buses

<Do you think it would be a good idea to introduce robot taxis into the region?>
0% 20% 40% 60% 80% 100%

The L
United 16.6
States A

/ / /

The - /
Netherl 24.7

ands

* In the United States and Japan, a higher
proportion of people thinks it would be a
good idea to introduce robot taxis into
the region than those who want to
personally use them

— Some people think it would be a good

idea to introduce robot taxis even though

they do not personally want to use them

1k

M Strongly agree m Agree M Couldn’tsay either way m Disagree M Strongly disagree
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Introduction of cargo vehicles that use autonomous driving

<Do you think it would be a good idea to introduce cargo vehicles that use
autonomous driving?>

0% 20% 40% 60% 80% 100%
Level 3 ——:——a_ 10.6 -
Level 4 me—qu—
Level 5 _ﬁﬁ 137 f

Level 3 m— 129 _
Level 4 _dﬁﬁﬁ ﬁ
Level 5 m 16.5 _
Level 3 Hﬁ 19.6 i

Level 4 m 21.8 ISR

Level 5

the United
States Japan

the
Netherlands

® Strongly agree ™ Agree ™ Couldn’t say either way ® Disagree M Strongly disagree

» Atall levels, more people think it would be a good idea to introduce cargo
vehicles using autonomous driving in Japan than in the other two countries

* The highest proportion of people opposed to it is in the Netherlands

* In the United States and the Netherlands, the higher the level of the autonomous
driving technology, the higher the proportion of people who opposed to it

20



Images of self-driving cars

Dangerous (1) < Safe (7)

Inacessible (1) < Familiar (7)

Worrying (1) < Secure (7)

Boring (1) < Interesting (7)
Conservative (1) < Progressive (7)
Inconvenient (1) < Convenient (7)
Uncool (1) © Cool (7)

Dull (1) & Fun (7)

Unappealing (1) < Appealing (7)
Undesirable (1) < Desirable (7)
Unapproachable (1) ¢ Approachable (7)
Unsophisticated (1) <> Sophisticated (7)
Bad (1) © Good (7)

Slow (1) © Fast (7)

Simple (1) © Complex (7)
Restrictive (1) < Free (7)
Unnecessary (1) < Beneficial (7)

Unreliable (1) < Reliable (7)

—@—Japan —®—The United States The Netherlands

® Seclf-driving cars have a better image in Japan than in the two other countries
® Average scores in the United States and the Netherlands are similar for most criteria



Hopes and concerns regarding autonomous driving

<Hopes regarding autonomous driving>
3

1.Elimination/Reduction of traffic
congestion

2.Reduction of traffic accidents
3.Reduction of environmental burden

4.Mobility support for the elderly

5.An alternative means of transportation

for depopulated areas where public...
6.More opportunities to go out for

shopping, entertainment, outings, etc.

7 .Reduction of the driver’s burden

8.Effective utilization of travel time (can
work or use the Internet while travelling)
9.1t will be possible to summon the car
from another location
10.1t will be unnecessary to secure a
parking spot at the destination
11.Economic revitalization/Greater

international competitiveness from the...

12.Elimination of the labor shortage for
occupational drivers (truck/bus/taxi...
13.Children, the elderly and people with
disabilities such as the blind will be...
14Reduction of parking lots in the city
and increase in public parks

—8—Japan —®—The United States

Japan: Hopes for resolution of social problems
The United States: Hopes to personally benefit from usage,
such as “8. Effective use of transit time”

4

—The Netherlands

5

<Concerns regarding autonomous driving>

1.Traffic accidents caused by equipment
failure and cyber attacks

2.The locus of responsibility in the event of a
traffic accident is unclear

3.Decrease in driver consciousness and
knowledge of traffic rules

4.Decrease in driving skills

5.Sudden increase in the price of vehicles

6.Accuracy of the maintenance performed by
autonomous vehicle drivers

7 .Manufacturer's support system for how to
use the autonomous driving vehicle, etc.

8.Capacity of the manufacturer, etc. to
respond to autonomous driving vehicle...

9.Loss of employment opportunities

—&—Japan —@—The United States  —®—The Netherlands

Japan: Responsibility for accidents, capacity of
manufacturers and others to respond to breakdowns

The United States: Loss of employment opportunities

The Netherlands: Less concerned about autonomous
driving than other countries 22



Summary of comparison of the acceptance of self-driving vehicles
in the United States, the Netherlands, and Japan

* Regarding recognition of autonomous driving, among the three countries, the United States has
the highest number of people who are well aware of the matter, while Japan and the Netherlands
have about the same number.

* Autonomous driving is discussed more often in daily conversations in the United States than in
the other countries, while 1n Japan it 1s discussed relatively often in conversations with family,
friends, and acquaintances, and 1n the Netherlands it 1s discussed relatively often on the internet.

* Regarding the use of safe driving assistance systems, while the proportion of people that has used
such a sxcflsaesr(l)q at least once tops 40% 1n the United States and the Netherlands, in Japan it 1s low,
at aroun 0.

* Regarding hearing about and seeing self-driving cars, in the United States 15% of people has
actually seen self-driving cars on the street, whereas around 25% has never seen nor heard of one.
In Japan, perhaps due to the influence of television commercials, nearly 60% of people has seen
self-driving cars on television.

« Japan has the highest social acceptance of self-driving cars and intentions to use and purchase
them, whereas 1n the United States, approximately 30% of people intends to do neither, and about
half of the remaining people are neither in agreement nor opposed to it. In Japan, the highest
number of people responded “neither” to all questions, indicating that many people may have
been unable to choose due to a lack of knowledge.

 Regarding hopes and concerns toward autonomous driving, in Japan there were higher hopes of
resolving social problems than in other countries, and greater concern toward responses to
accidents and breakdowns. In the United States, there were higher hopes of individual benefits
such as efficiently using transit time than in other countries, and greater concern regarding social
problems such as loss of employment opportunities.

(\9]
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2) How public opinion was changed by the world’s first
driverless car-caused pedestrian fatality

* Media coverage of Uber pedestrian fatal accident

The news of this traffic accident was reported all over the world.

The accident occurred in Arizona, USA, 2018, March 18t (Sun) 9:58p.m (GMT-7) which is,
2018, Mlarch 19™ (Mon) 4:58a.m (GMT) in the UK.

2018, March 19th (Mon) 1:58p.m (GMT+9) in Japan.

B Example of media coverage (UK time)

March 19th 16: 51 (US time 19t March 9: 51) The earliest report = Uber’s official

twitter: our hearts go out to the victim’s family. We’re fully cooperating with @TempePolice
and local authorities as they investigate this incident.

March 19t 16:56 [ Uber Halts Autonomous Car Tests After Fatal Crash in Arizonal
by Bloomberg

March 20t [ Uber halts self-driving car tests after deathl by BBC

UK television and newspaper reports are unconfirmed, however usually the Internet report is the
earliest. Television and news coverage are considered to be later than the Internet,
or at same time.

The earliest access of accident report by UK citizens is assumed in the evening
at 19th March (Mon)



Social acceptance of AVs online Questionnaire survey in UK

Residents at Greater London (500) and West Midland

(500) Gender and age were divided equally

Total sample size: 1,000

600

500

400

n 300

200

100

Number of respondents by date in March 2018 (UK time)

Uber fatal accident

Sunday night (USA time):
----- 19th daytime in UK

85

. -

\

254

537

86

- B
./

Fri. 16th ~ Sat. 17th  Sun. 18th Mon. 19th | Tue. 20th Wed. 21th Thr. 22th

Before the accident

I —
' After the accident
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Uber pedestrian fatal accident & sample

% before after
n=349 n=651

slightly more

20’s in
[ Vale 52.4 Ll afterthe
ek 47.6 PP occident
Age 20's 13.8 23.3
30's 20.9 19.5 Tl o
40's 20.6 19.7 50’s in
50's 24.4 17.7 ‘after the
accident'
60's 20.3 19.8
West Midlands 44.4 53.0
London 55.6 47.0
Having 78.8 81.4
Not having 21.2 18.6
Owner 67.3 71.0

No owner 32.7 29.0
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Level of AVs

e Level of AVs was shown before questions in each level
e Questions in each level are set at the end (to avoid bias)

SAE AUTOMATION LEVELS

-
S~

Full Automation ==

7 N
¥
2

=

P -~
[ \} \’ \
\\/ \_’/
—-l_-.\ / -l_-\

e '\E

L Y T |

ST

L-u.-——-.u-J

No Driver Partial Conditional High Full
Automation Assistance Automation Automation Automation Automation
Zero autonomy; Vehicle is controlled Vehicle has combined Driver is a necessity, The vehicle is capable The vehicle is capable
the driver performs by the driver, but automated functions, but is not required of performing all of performing all
all driving tasks. some driving assist like acceleration and to monitor the driving functions driving functions

features may be steering, but the driver environment. under certain under all conditions.
included in the must remain engaged The driver must be conditions. The driver The driver may
vehicle design. with the driving task ready to take control may have the option have the option to
and monitor the of the vehicle at all to control the vehicle. control the vehicle.
environment at times with notice.
all times.
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Access to AVs information and demonstrational experiment

¥ p<.01 e No access e — Tl /.4
*¥* . p<.05 ot e No access
ther access : :
* . p<.1 - 20 less in 'after accidents'
Via survey like this  m— 11}53"2 - They saw the
Via demonstration experiment mm %% accident news?
% % Via conversation with family/friends e 77 118
* % Via workplace/school ™% 54 Via conversation

with family/friends

. _ 229 Became a hot topic
Via newspaper/magazine m—— 136 - after the accident?

Via social media m— 160°°

Via TV commercial - 10_012'9

* Via other TV programme s 115 15.4

ViaTV news  me—— /3 3'0

Via online demonstration e — —— )0 30

Via physical demonstration g 483

0 10 20 30 40 50
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When do AVs come true? Ineach level

(%) Year of most carsg smselves
A doption of LV5 —8—Level 3 before

40.
becomes later Level 3 after
~
35. because of
: —@—Level 4 before
30, the accident?
—=@=| evel| 4 after
25.
—@=—| cve| 5 before
20.
15 —@=— | cvel 5 after
10.
5.
0.
< Q 2 Q Q o Q O Q O O
Qv S & Na & o S &P S N N
2% v v A v A% A% v A Vv
S A R R T A A SR
Qg‘} D D D D 3 D % > > %@O



Risk image

Car vs. airplane, which is more risky?

There is a gap between actual risk and risk
perception

We dO NOT rcognize and judge all risks

correctly,

It forms Of some kind oOf risk image @and We judge
it by then.

—  How is risk image formed?



Component of risk image(2)
m 2 Factors of Slovic’s Risk perception

Factor 1 : Dread
Factorl : Unknown

ractorll : Number of people involved

Provision axis of risk image :

Many images are formed by
combinations

like three primary colours in colour
sense perception



Component of risk image(3)
Dread factor and unknown factor (Slovic, 1987)

Characteristics which consist '‘Dread’ factor

Uncontrollable Controllable
Dread Not dread
Global catastrophic Not global catastrophic
Consequences fatal Consequences not fatal
Not equitable Equitable
Catastrophic Individual

Low risk to future generations

High risk to future generations
Easily reduced

Not easily reduced

Risk increasing Risk decreasing
Involuntary Voluntary
Affects me Doesn’t affects me

Characteristics which consist ‘Unknown' factor

Not observable

Observable
Known to those exposed Unknown to those exposed
Effectimmediate Effect delayed
Old risk New risk

Risk known to science Risk unknown to science

W
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Risk perception map?

Risk perception map of US citizens (Slovic, 1986)

Factor 2
Unknown Risk

@Lalrelne g
[ LiTigt]

Factor 1

——
+

@ Dymaniee




. . Before_LV3_Pedestrian
Risk perception map
Before_LV4_Driver Before_LV4_Pedestrian

After_LV4_Driver, After_LV4_Pedestrian

Ignora nce After_LV3_Driver Before_LV5_ Pedestrian

After_LV5_Pedestrian
Before_LV3_Driver

G e SR IS

Before Motorcycle - ?

After_Motorcycle i ile.D...
Before car_Pedestrian - y Aﬁ%ﬁ‘l“l"é&ﬁﬁ'_%{q}?@_‘ﬁﬁ &
After_car_Pedestrian Before_NPP ving
Before_car_Driver o2 “~ After NPP -Before_Flood
After_car_Driver After_Flood ’La \“
Bglgtore_lln]g‘llue » »
Ignorance 3 Before Airplane er- nB;eror:fea AIDS
After_Airplane After AIDS
Before Train E?fore BL‘ ‘ fore__Personal”Assaul
After_Train ¥ After_Bus i After_Persdnal_Assault \b
:AVs Before accident S rorTerotiom
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25 After Texting_while W - :; elrro[r)ls'm
® :AVs After accident After_Bicycle alking e o e
. _(fefore_BicycIe Before_Texting_while_ - -
:Other hazards Before accident Walking
. ; Before_Storniefore_Cancer
@ : Other hazards After accident Before_Learner_Driver After STorm  After Cancer
) Before_Walking After_Learner Driver -
\l, After_Walking : AVs / ordinary car before the accident
Iess @ : AVs / ordinary car after the accident

: Other hazards / travel modes before the accident

15 @: Other hazards / travel modes after the accident
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Psychological measurement

Do yourself Can AVs be
Measureme agree with the { accepted by
adoption of AVs A Others and the
Social acceptance Please answer the following ques ~<uu your understanai.._ society rlease
tell us how much you agree witi e following statements about Iev aruy automatically
toward AVs drive themselves). (LV3, LV4, LV5,ruspectively)

Individual acceptance: | agree with the adoption of autonomous .ehicles.

Societal acceptance: | think autonomous vehicles will be accepted by society.
(Strongly disagree=1 <---> Strongly agree=5, 5 point scale)

= slle)ae)i Please imagine yourself as a driver. Please answer the following questions about autonomous
cars. (LV3 & LV4, respectively)

Risk perception of AVs LV3 as Driver Fear: | think autonomous vehicles are frightening

Risk perception of AVs LV3 as Driver Unknown: | know a lot about autonomous vehicles

Please answer the following questions about cars as a driver / as a pedestrian.
Risk perception of cars as Driver Fear: | think cars frighten me
Risk perception of cars as Driver Unknown: | know a lot about cars

Please answer your imac=" Can AVs be lease ansv Trust in
X0 EE:EEE::EE o accepted by " administrative organization
(Strongly disagret Others and the A Do you trust government
[Hazards] Bicycle / \. . 2/ and companies which manage
walking / Texting while - society _rs / Elden, and regulated AVs /
Kidnapping / Storm / Personal a. / lerrorism
Please answer the following que  Jns about reliability of autonomous \
Technological reliability: Do you t iink that autonomous vehicle technoloy eliable?

Administrative reliability: Do you think that the institutions whic are responsible for
administering, regulating and insuring autonomous vehicles are reliably carrying out their
functions? (Unreliable=1 <---> Reliable=5, 5 point scale)



Hypothesis model

Individual Societal
Level of social acceptance of acceptance of
acceptance AVs AVs
Behavioural Behavioural

intention to use

intention AV
tention to use AVs AVe

Trust Trust in AV Trust in

(reliability) T — admlnl.stra.tlve
organization

Risk perception
LV3-5asa
pedestrian

ignorance

Risk perception
LV3-5 as a Pedestrian
fear

Risk perception Risk perception
LV3-4 as a driver LV3-4 as a driver
fear ignorance

Risk perception

Before
the accident
DUMMY
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Results of t-test — before and after the survey

I > (aire)
_ 349 3.16 1.17 651 3.04 1.24 1.46 0.15
_ 349 3.19 1.18 651 294 124 3.14 0.00 oy
_ 349 2.96 1.28 651 286 133 1.17 0.24
_ 349 2.95 1.25 651 279 1.29 1.80 0.07 .
_ 349 2.80 1.35 651 267 141 1.40 0.16
_ 349 2.84 1.34 651 261 131 2.64 0.01 s
_ 349 2.97 1.24 651 3.15 124 -2.16 0.03 s
_ 349 2.40 1.18 651 234 117 0.85 0.40
_ 349 3.12 1.24 651 3.20 1.27 -0.99 0.32
_ 349 2.38 1.16 651 237 114 0.17 0.87
_ 349 3.16 1.27 651 336 1.27 -2.31 0.02 s
_ 349 2.36 1.20 651 240 1.18 -0.51 0.61
_ 349 3.30 1.29 651 3.46 1.28 -1.89 0.06 .
_ 349 2.33 1.16 651 237 116 -0.47 0.64
_ 349 3.34 1.36 651 3.58 132 -2.67 0.01 crx
_ 349 2.37 1.18 651 235 119 0.25 0.80
_ 349 2.86 1.17 651 269 1.18 2.26 0.02 s
_ 349 2.97 1.05 651 2.87 1.08 131 0.19
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Result of this research

To understand how of

occurred in the influenced UK citizens So-called

‘not my business’

 According to risk perception map risk image for AVs is cleared

 After the accident, Risk perception of 'Fear' (only) has significantly changed

 To understand the relationship between individual acceptance, intention to
use, trust and risk perception

* 'Individual acceptance’ did not change before and after accident media
coverage

. 'Societal acceptance' decreased only at LV3 and LV5  People tend to think
that others will probably become less acceptable to AVs

e At LV3, LV5risk perception of 'Fear' only increased

People tend to think that AVs are fearful.
lgnorance remains unchanged

e  Only 'Trust in technology' decreased at LV4 Trust in administrative
organization remains unchanged

e The model fit well at LV5
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3)Comparison Analysis on Acceptability of Autonomous Vehicles in
the United Kingdom, Germany and Japan

Outline : online questionnaire survey in Japan, UK and Germany
[Survey period]
Japan :January 6th~10t*" 2017
UK :March 16t ~22m 2018

; 28th~ 10th
[Sample selection]

v’ 1.000 individuals at each countries, total 3,000 participants
from monitor database of survey company

v’ The participants were evenly distributed by age band (20’s,

30’s, 40’s, 50’s, 60’s), gender, and region (Capitol city and
Industrial area including car company).

¢ Residential area of participants

Japan: Tokyo 23 wards, Aichi prefecture

UK :Greater London, West Midlands
Germany: Berlin, the Ruhrgebiet
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Individual acceptance of AVs

Individual acceptance: | agree with the adoption of autonomous vehicles

Level 3_Japan [47 103 26.1 14.1
Level 3_UK 445 139 23.7 13.5
Level 3_Germany [ i78 16.4 19.6 11.4
¥ & ®F & B K B B B & 8 R B B B B B B B B B _ R _BR_ B _ B B N B B B §B O § §8 § N &B _&B §B § §B §B B B _§B N _§N _§N_ _J}|
Level 4_Japan [484 1 150 18.5 11.7
Level 4_UK 008 48 20.3 13.1

15.9 18.8 10.2

Level 3

356 s >
Level 4

Japan>UK>Germany 30% 40% 50% 60% 70% 80% N
Pdisagree) 2 m3 (Neutral) m4 m5 (Strong Level 5
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Intention to use AVs Level

_ , _ Level 4= Level 5
Intention to use AVs: | want to try using an autonomous vehicle

Level 3_Japan |80 71 31.2 19.9
level3_UK 206 15.0 23.3 14.4
Level 3_Germany _ 13.6 23.3 15.0

Level 4_Japan _ 9.5 25.1 17.6
Level 4_Germany  [EEN i 205 155

Level 5_ux [ s
Level 5_Germany  EA ST 170 177

30% 40% 50% 60% 70% 80% 90% 100%
2 =3 (Neutral) m4 m5 (Strongly agree)

41



Societal acceptance of AVs

Societal acceptance: | think autonomous vehicles will be accepted by society.

L ~L3EA [ 03 26.1 14.1
L S

PUFISEE

POPLER D
L ~ovaxE
PUMSER e

LovszE S i
PN S | 2
LA)L3

20% 30% 40% 50% 60% 70% 80% 90% >
) 2 w3 (EBEHELEAAL) ma w5 (eTHER LAN)LA

>
L~XJL5

BAR>RE>FAY
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Confidence of driving skills

How confident are you in your driving skills?

19.3 35.3

UK . 51 13.9 34.5
Germany l3.8 14.9 37.0 40.7
0% 20% 40% 60% 80% 100%

w1 (Very unconfident) 2 m3 (Neutral) m4 m5 (Veryconfident)

UK & Germany In Japan,
>> “behave modestly”

Japan recognized as virtue?
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Knowledge of definition of AVs levels

After explanation of definition of AVs level, question was;
Did you know that autonomous vehicles can be categorised into different levels
according to its technology level?

Japan [} 42.1 51.1
UK 31.1 31.6
Germany 47.4 37.7

UK>Germany>Japan JERE& 40% 60% 80% 100%

= | understood the contents of the definition

| heard of it somewhat Affected by
survey timing,

amount of media reporting
?7?

| did not know it at all



Activities during traveling by AVs

If you did not need to drive, what would you do whilst travelling in a car? (Please
imagine yourself as a car driver)

0.7 0.67 Entertaining!
60 B Japan B UK = Germany .g
0.6 Interact with
0.5 0.53
_ fellow passengers!
0.5 0.43 Enjoy scenery 43
: 0 0. 40 03
0.27 0.2 0-31
0.3 : 0_9426 2524 021,
0.2 18 -
0.11 12
0.09 O 07
0.1 iﬂ% 0.88° I
0.0
0.0 I
<
Q $O°

Japanese
needs more
sleeping hours
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Risk perception map concerning traveling

4

AVS_lVA?’\TsPPI'\(/j??SIErg?jZ?CGrian y AVs_|v4_|Pedestcrlian_.G . .
m i AfsIud prdestrian- Ilgnorance of AVs is highest
—>No surprise

AVs_Iv3_Driver_Jp AVs_\lv3_Pedestrian_JP AVs_Iv4_Pedestrian_JP

more AVs_Iv3_Driver_UK Motor bike G
/I\4.OO AVs_lv3_Driver_G Motor bike GK
Car_Pedestrian_JP Motor hil

Car_Pedestrian_UK

Car_Pedestrian_G Train_JP ¢\’>\0/0 Train & bus
3.50
Car_Driver_JP Bus—JP . -
Car_Driver_UK /Q RISk Image Of
Car_Ciiver_G ‘.\/o—ni 7 public transport is similar
'\ ; Air plane_JP -/ Bicycle_JP Still have difference in country
Ignorg'rcm)ge %lane K
(Unknown) Bus_G Air plane_i
Bus_UK =

TrainT_r:n UK . Eldery driver_JP
250 e e e i Taneane® Japanese have a tendency
Bicycle_G Learner driver_JP | to evaluate each hazard
wating » | @Japan @UK © Germany as frighten
200 Walking_ @Japan @UK @ Germany

[legend]

Orange - Brown colors: Car/AVs in each level and standpoint @Japan @ UK ¢ Germany

Walkin| Green - Navy colors: other travel modes, hazards @Japan @UK @ Germany In Japanl elder drlver
1.50 is recognized as danger

1.50 2.00 2.50 3.00 3.50 4.00 4.50

less fear<- Fear (dread) ->more fear 46



Future work for comparing 3 countries

* The time of conducting WEB guestionnaire survey in Japan, the UK and
Germany is different by about 14 - 23 months. Meanwhile, progress of
AVs technology and implementation of demonstration experiments in
various places, etc., we can not deny the possibility that the difference
in the survey period influenced people's individual and societal
acceptance of AVs and risk perception

* InJapan and East Asia including Europe, the sensitivity to psychological
indicators may differ: In the Likert measurement survey, it was pointed
out that Japanese select the central options, the Chinese select close to
the top box, the Americans are sharp in answering. To avoid these bias,
we would like to examine survey research by "MaxDiff method" etc.



Il. Survey of acceptance at roadside areas



1)Analysis of changes in receptivity among middle-school students
following test-rides

Purpose

To clarify the effects of lectures and group test rides on the impressions
and receptivity of middle-school students toward self-driving cars. In
addition, clarifying the effects on students’ families.

Survey Overview

31 Oct 2019: Lecture &
group test rides

Mid-Oct 2019: After group test ride:

Distribute & collect Distribute & collect

ex-ante questionnaires 1 Nov: Group test rides ex-post questionnaires
for citizens*

Survey method Questionnaire forms were distributed and Tnabu District Self-driving Proving Experiments
collected by teachers Preliminary Questionnaire Survey (for students)
Su rvey dates OCt—N OV 20 1 8 Self-driving 1s defined as u@ed travel with an acc;aleratar, brakes, and steering wheel fully
operated by an automated system, where a human driver does not control the vehicle.
Survey location Inabu District, Toyota City, Aichi Prefecture Queston 1 Haveyou ver e  seiving car n peraon?_Yes_ Ncl
. . . If “Yes,” where did you see it?
Number of 42 students (entire class) and 38 of their family - oy Dt o sition e o o
ts 2. Test ride and travel experiments other mnl
respondents members e
3. TV news, etc. 4. On the internet via YouTube or SNS, etc.
Survey contents | Awareness, impressions, and receptivity to self- s oterc ,
driving cars.
Hopes and fears With respect to Self—driving Cars_ Question 2: Where did you get information on self-driving cars? (mark all that apply)
Intention to use self-driving cars. 1TV news, e 2 Books or magaines
Personal attributes (gender, age)_ 3. Video stes such s YouTube,etc. 4. Blogs or SNS, etc

*Lecture and group test ride conducted by Nagoya University Center of Innovation (COI)  #°



Personal attributes of survey subjects

Gender: Most family responses were by parents Age: Families mostly in 30s

Students, ex-ante (N=42) | Students, ex-ante (N=42) .
, ex- =42)

Students, ex-post (N=43) |G Students, ex-post (N=43) I
Family, ex-ante (N=36) — 0% 20% 40% 60% 80% 100%
mistgrade ®m2nd grade ®3rd grade w®Unclear
Family, ex-post (N=38) [
o 10 20 30 40 so Famiy exante(N=36) I
people Family, ex-post (N=38) I

mMale mFemale mUnclear 0% 20%  40%  60%  80%  100%

m20s m30s m40s »50s m60s

Experience seeing self-driving cars (ex-ante) Sources of information about self-driving cars (ex-ante)

® Students ® Parents
Test-ride at Inabu Roadside F 7 [ Tv . N J
Station 3 news, eic —34
i 2
Test-ride other than above ™ 2 Books & magazines [,

Video websites [ 5

I\,I
-
[=2)

On TV news, etc 1
Blogs & social media ™= 6
On Youtube or social media, etc . 3 45% of students and

61% of families had
Other ® 1 never seen them Other Bl 5

(Never L . | o 10 20 0 40

m Students = Families

Discussion with family & friends We—&

0 10 20 30

Test-rides of self-driving Prius were conducted in December 2017 in Inabu District, making this an area with high awareness of self-driving cars.
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Test-ride participation and viewing

Student test-rides General-public test-rides

Date held 31 Oct 2018 1 Nov 2018

Survey location Inabu District, Toyota City, Aichi Prefecture

Conducted by Nagoya University COI

Ride length 1.6 km

Vehicle

Slow self-drive® in golf cart

Participation in test-ride on 31 Oct
(students)

(families)

Took test-ride W 1

Went to watch test-ride
Saw test-ride happening
SawonTV

Saw video online W 1

Saw in online news,.. ll 1
Newspapers, etc B 1

Didn't see

m People

Awareness of test-ride on 1 Nov

Discussions with children after test-ride
(multiple response)

Looked at materials [l s
Asked about in detail o0

Asked about a little

Talked about self-driving
cars

Didn'task atall | 2
Other | 1
20 0 10 20 30 40

m People
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Changes in receptivity toward self-driving cars

Are you for or against the emergence of a society with self-
driving cars? Do you think people will accept the emergence of a society
with self-driving cars?

Students, ex-ante (N=42) 2— 3% _ Students, ex-ante (N=40) 29%.
NN

,/ \

N\ p
'\\ - .
Students, ex-post (N=43) M ' Students, ex-post (N=43)
/ /
Parents, ex-ante (N=36) " h Parents, excante (N=34) o

/

Parents, ex-post (N=38) _ S—— T S WS-

mV.opposed mOpposed mNeither mwFavorable mV.favorable

]

i la

mNo, not at all mNo = Neither Yes mYes, very much

In all cases, both acceptance and opposition increased after the test-rides, but there was a decrease in “Neither” responses.
- This is because the opportunities to see and discuss self-driving gave people sufficient information to make up their minds.

Intention of purchasing self-driving vehicles in general Intention of usingself-driving vehicles in general
Strongly wantto buy ~ —®—Students —#—Families Strongly want to use —8-—Students =—@=Families
7 PN 4
6 L 6 s
No statistically No statistically
5 significant 5 significant
. difference ex- . difference ex-
Neither 4 >< ante/ex-post Neither 4 S ante/ex-post
3 3
e 2
v v 1
Do not want to buy Ex-ante Ex-post Do not want to use Ex-ante Ex-post
at all at all

52



iving cars

ions of self-dr

In Impress

Changes

Families

Students

Families ex-post

Families ex-ante

'S

—— Students ex-post

—e— Students ex-ante

(2) elqeiiey « (1) sjqelsiun

(2) e1oiyeueg & (1) Aressassuun

(2) @314 & (1) anpouysay

(2)xedwo) & (1) sjdwis

(2)1se4 & (1) mojs

(2)poo9 & (1) peg

(2) peyeansiydos « () psjeansiydosun
(1) ejqeyoeoiddy & (1) sjqeyseciddeun
(1) siqesisaq « (1) 8jqelisapun

(2) Buleaddy « (1) Buieaddeun
(2)ung & (1) InQ

(21000 & (1) joodun

(2) seaucH & () Jusiuaauoou|

(1) enissaiboid ¢ (1) eAjeasasuc)

(2) Bupsaiep| & (1) Buuog

(1) @inseg & () Bulkuopp

(2) teywe S & (1) 8|qissaddeu|

(1) ejes & (}) snosebueqg

(2) e1qeley « (1) sjqelaiun

(1) leiojsueg « (1) Aessedsuun

(2) @314 & (1) aAnouysay

(2)xs1dwog « (1) sjdwig

(2)1se4 & (1) mols

() poo9 « (1) peg

(2) pereapsiydog « (1) pejednsiydosun
(2) eiqeyseciddy « (1) sjqeyseociddeun
(2) siqediseQ « (1) s|qedisspun

(2) Bueaddy « (1) Bulesddeun
(2)und & (1) 1IN

(2)1000 & (1) |oodun

(2) WslusAuoD & (1) usiusauosu|

(1) enissaibold « (1) eAeAlasu0n)

(2) Bupsais| & () Buuog

(2) einseg & (1) Bulkuiopp

(2) Jeiwe 4 & (1) sjqissedey|

(1) eyes « (1) shosebueq

Difference test result:
*10% significance

® Students: Perceptions changed to slow but safe, sophisticated, and desirable.

® Families: Impressions changed very little.

** 5% significance
*** 1% significance

53



C_J

Families

Changes in hopes/expectations regarding self-driving cars
\'\\‘,/

Students
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Families ex-post

Families ex-ante

—&— Students ex-post

—a— Students ex-ante

Difference test result:
* 10% significance

® Students: Increased hope for reduced traffic accidents.

** 5% significance
*** 1% significance

® Families: Because this was a Level-3 vehicle test ride, expectations for
good use of transit time reduced.
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Changes in concerns regarding self-driving cars

Families

Students
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Families ex-post

Families ex-ante

—&— Students ex-post

—8— Students ex-ante

® Families: Because this was a Level-3 vehicle test, concerns about driving

® Students: Little change in concerns on any subject.
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Analysis of changes in acceptance after a test drive event for middle
school students: summary

» After the test drive event, there was a tendency for social support as well as opposition to
autonomous driving to increase. It appears that respondents who answered “neither” before
the test drive event obtained information that allowed them to determine whether they
supported or opposed autonomous driving.

» After the class and the test drive event, students’ images of autonomous driving changed;
they began to regard self-driving cars as safe, refined, desirable forms of transportation.

* Regarding participants’ intention to purchase and intention to use, no particular changes
were observed.



2)Analysis of the effect on acceptability of seeing transport by automatic driving

<Purpose>

To clarify the influence on the image and the acceptability of automatic driving cars
by observing the automatic driving running experiment.

<Survey Summary>

Running experiment dates November 14 (Wed) to 21 (Wed) 2018

Nonhoi Park, Toyohashi City, Aichi Prefecture

Responsible organization Aichi Prefecture, Aisan Technology Co., Ltd.
Test passenger Aichi Automatic Driving Promotion Consortium member companies, general public.
Distance driven 2.2km
Estima, Miley
Questionnaire survey date November 19 (Mon) to 21 (Wed) 2018
Participants 222 park visitors who were watching the driving of the automatic vehicle
Research methods They are asked to reply on the spot and answers collected, some are mailed back
Survey contents Information on contact experience regarding automatic driving, expectation and anxiety

about automatic driving, image of automatic driving, acceptability of automatic driving etc.

57



Individual attributes of survey target

<Gender>

<Age>

700r 200r

more less
0,

<Source of information obtaining regarding automatic driving vehicle>

0%

20% 40% 60%

80%

Saw the actual test running on TV
news

I 57.7%

\

Saw the actual test running on TV
shows other than news

Saw the actual test running on TV
commercials

Saw the actual test running on TV

internet channels such as YouTube

| read about the automatic driving

in newspapers or magazines
I heard from friends or
acquaintances
I heard and saw about it at work or
school

I rode it at the trial or test place

P 20.7%
I 23.0%
B 0.0%
. 33.8%
I 16.2%

Bl 9.5%

I 1.8%

\Kln Aichi Prefecture many running
tests of automatic driving have
been carried out since 2016 and
there were many opportunities to

Kbe reported in the news

~

/

58



Acceptability and image of automatic driving car

<Acceptability>

0% 20% 40% 60% 80%  100%
2.3%

I agree that society will come to use
automatic driving vehicles

People will accept a society that uses
automatic driving vehicles

When automatic driving cars are released |
want to buy one

I want to use automatic driving cars in car
sharing or car rental
Automatic driving vehicle should be used in
public transport such as buses or taxis

Automatic driving vehicle should be used on
long journeys such as freeways

B Very applicable B Quite applicable

B Neither acceptable nor unacceptable Quite unacceptable

B Very unacceptable

<lmage>
1

Dangerous (1) < Safe (7
Inacessible (1) © Familiar (7
Worrying (1) © Secure (7
Boring (1) © Interesting (7
Conservative (1) © Progressive (7)
Inconvenient (1) < Convenient (7)
Uncool (1) © Cool (7)
Dull (1) © Fun (7)
Unappealing (1) © Appealing (7)
Undesirable (1) © Desirable (7)

Unapproachable (1) ©...
Unsophisticated (1) © Sophisticated...

Bad (1) © Good (7)

Slow (1) © Fast(7)

Simple (1) © Complex (7)
Restrictive (1) & Free (7)
Unnecessary (1) © Beneficial (7)
Unreliable (1) © Reliable (7)

—&— Nonhoi

*kk

fkk

*kk

k%X

Xk

k%

Xk

fekk

*kk

skt

dee st

—&— Japan

2 3 4 5 6 7

Difference test results: * 10% significance, ** 5% significance, *** 1% significance

* Regarding the acceptability of automatic driving,
compared with online surveys in Japan, there are
many people who agree with it, and the purchase
intention is very low

* More than half of people agree to use automatic
driving buses and taxis as public transportation,
which is more than online surveys

Better impression on most items than the results of

online surveys

-> By looking at actual traveling, the image on peace of
mind, safety, ands reliability is rising, it feels innovative,
and there is a possibility of becoming more interested

in automatic driving
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Expectation and concerns of automatic driving car

<Expectations> <Concerns>
1 2 3 4 5 1 2 3 4 5
Reduces traffic accidents * |e Mechanical failures orvcyberattacks will °9
| EER lead to accidents \ sk
Supports mobility for elderly s } T Not dear where responsibility lies when ; |
. f 4 accidents happen ? ? ok
Alternative means of transport for g [ ]
- . RV T I
remote locations where public... A4 Drivers will be less knowledgeable and py
Increases opportunities to go out, / fk familiar with travel routes fT Fekedk
such as shopping, pleasure trips, ... \
Reduces burden on private car li;'- Reduced driving competence & # wHkk
drivers J) )
Permits good use of transit time rf Inability to use self-driving functions ®
(can work, watch TV/online... ‘z\ correctly /
] /
Can call car from another location § ok ) . /
\ Reduced fun/joy of driving %
Removes need'to ﬁnd parking at ) 4 St \
destination \ e vehidl '
Increases Aichi's/Japan's "; \l ees nereasedvenicie cost // e
competitiveness and economic... \ 11 Loss of employment due to / /
Relieves labor shortage in drivers L l'r‘ *kk disappearance of jobs previously done é e *kk
(for trucks, buses, taxis, etc.) ) ' by humans
—e&—Nonhoi —e—Japan ~&— Nonhoi —@— Japan
H n H H n . . . .
Besides "Reducing the burden on the driver of the car *  For each item, the degree of concern is higher in the
n H H n . .
and "Effective use of travel time", the degree of answers to the survey in Nonhoi Park
expectation is higher than the result of the Internet - It seems that automatic driving is going to be realized
survey in the near future, probably because the feeling of
Despite running tests at level 4, the low expectations uneasiness became stronger

for these items may be because they did not recognize
that people are not on the driver's seat



Analysis of the effect on acceptability of seeing transport
by automatic driving: summary

« In order to grasp the influence on the acceptability of seeing the running
experiment at the level 4 in the park, we compared with responses
obtained by online surveys on acceptability etc.

« Whereas they have high social acceptability compared with online survey
respondents, they have low propensity to purchase and own. However,
many people agree to their use as public transportation such as buses and
taxis, and want to use it for long distance travel such as expressway.

« With regard to the image of automatic driving, it became clear that the
items related to safety and reliability are high, and items such as
innovativeness are high in comparison with online surveys.

« In the items about concern, the degree of concern was higher for both
items than online surveys. This might be because the feeling of uneasiness
became stronger as they felt that automatic driving would be realized in
the near future.



2. Display of driving status in large-scale
demonstration tests of automated driving
systems
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2.1 Implementation of movement management system

In the large-scale dynamic map test and the next generation transport test, the
movement management system was daily monitored to support safety and progress

management.

Monitoring of the movement management system

<Monitoring procedure>

» Period: Oct. 2nd 2017 - Dec. 27th 2018

> Frequency: Twice a day (11 AM and 2 PM)

» Procedure: To monitor vehicle locations on the screen of the administrator site
» Record: To make a screenshot of the administrator site

To take a record of the cars which are shown on the screen



2.1 Implementation of movement management system

Monitoring of the movement management system
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2.2 Improvement of the methodology to display the driving status

There was no issues on the methodology to display the driving status through the
large-scale dynamic map test and the next generation transport test.

A participant of the next generation transport test made request on the function of
the movement management system.

The request was as follows;

» To refer vehicle locations through the system

- It is possible for administrators to refer vehicle locations and all vehicles’ status is
shown on the screen. This year the request was rejected in order to unify
conditions with other field operational tests.

»> To shorten the interval to record location data

- It is specified that the interval to record location data was 10 mins. according to

the contract of movement management system. Also it is possible to select shorter
interval time up to 1 min.



3. Study of methods for improving social
acceptability by communicating information
such as automated driving system/large-scale
field operational testing events and public
relations materials, etc.

Nagoya University
NIKKEN SEKKEI Research Institute



3.1 Efficiency survey and evaluation of social acceptance
Improvement measures



Internet rumor survey

[Purpose of survey]

In order to understand the general population's reactions related to autonomous driving, a
survey of internet rumors was conducted using SNS (Twitter and blogs) opinion data
Specifically, the following 6 types of surveys were conducted:

Analysis of rumors during the subject period

Analysis of influence of media reports

Analysis of impact of negative events, etc.

Analysis of consciousness regarding mobility services

Analysis of rumors related to demonstration experiments and test ride experiences
Analysis of rumors in 2 foreign countries

OO WN =~

[Survey method]
* Twitter and blog data obtained from the period of October 1, 2016 to November 30, 2018

using the search terms "autonomous driving", "autonomous travel", “driverless driving",
and " driverless travel" (hereinafter referred to as "terms related to autonomous driving")
were used as the subject data. However, for only "(3) Analysis of impact of negative events,
etc.", since data from around the time of fatal incidents related to autonomous driving were
used, some data prior to the above periods were also utilized for analysis.

*For Twitter, 10% of data were eliminated as having a low relationship with autonomous

driving.



Internet rumor survey (1): Analysis of rumors during the subject period

[Chronological analysis]

Twitter

» The number of related posts was
highest on the day of the fatal Uber
accident, with more than 1,100
posts including those from around
the date of the incident.

For second-place and lower content,
many of the posts were related to
social experiments or development
trends and business collaborations
of domestic and overseas
automobile manufacturers.

Blog

Compared to Twitter, the results
showed that many of the posts were
related to positive content

Even for the fatal Uber accident,
although much of the content
ranked highly, it did not lead to
particularly numerous results.
Posts in response to autonomous
driving by elderly or motor shows
tended to be more numerous
compared to Twitter.
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Internet rumor survey (1): Analysis of rumors during the subject period

Web news

* It became clear that the
information provided by web news
as a media was mostly based on
positive events.

Other than the 12th-ranked fatal
Uber accident, articles were
written from a positive or neutral
standpoint.

Comparison of web news and
Twitter rumor data

For around the time of the Uber
accident which had the most
reactions on Twitter, the number of
published web news articles was
not very great, and it became clear
that the influence of negative
events, particularly the impact of
the fatal accident directly caused
by autonomous driving, was

greater than the number of articles.

350

300

250

200

1

w

1]

100

o

450

400

350

300

250

200

150

100

J\ thMMJn n mmm il b

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Lo S B S o S eSS o N o S R o S S O o e NH‘\.(\IHHU’]NH"‘\.NH"\NHMNH

Hﬁﬁ:ﬁii‘ﬂﬂhiﬂﬂi‘iﬂ?@‘a::ﬁa:ﬁs"ﬂliﬂ"&?i’l-’?‘&??ﬂaigﬁ
g O O e R o R R g R R R arRmormdredd i @@ W W 00 0 W W o W @ & Lo
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
cccccccccccccccccccccccccccccccccccccc

Daily quantities of web news items

S N A8 5 8 8 5 8 8 388 03508 8353880858335 8 884860693 8 95 89S 8+
N e A S A SN S SN S S SN SN NHSNAH O S S S S S SYSY S Y sSS -

oooooooooooooooooooooooooooooooooooooo

Daily quantities of Twitter rumor data
70



Internet rumor survey (2): Analysis of influence of media reports

* The trends of viewer opinions on content related to autonomous driving provided in television
programs broadcast between October 1, 2016 and November 30, 2018 were analyzed and societal

acceptance was studied.

[Chronological analysis of number of broadcasts and broadcast time periods of
programs related to autonomous driving]

* For both daily broadcast numbers and
daily cumulative broadcast time, no
tendency toward longer broadcast
times as the present day approached
was seen, and the daily fluctuations
due to topic impact were extreme.

Ranking of daily broadcast numbers

» Other than the top-ranked Uber traffic
accident, topics about business
collaborations and demonstration
experiments were numerous.

Ranking of daily cumulative

broadcast time

* Roughly speaking, the topics which
ranked highly in daily broadcast
numbers had more cumulative time.
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A. News Check
11

B. News Station

C. News Check
11

D. News Station

E. Closeup
Gendai +

F. NHK Special
"Autonomous
driving
revolution"

G. Gaia no
Yoake

NHK

EX

NHK

EX

NHK

NHK

Note: EX: Asahi TV; TX: Tokyo TV

* Reference: List of analyzed programs

Tues., Mar. 20,
2018

Tues., Apr. 3,
2018

Thurs., Dec. 14,
2017

Thurs., Oct. 4,
2018
Tues., May 8,
2018
Sat., Sept. 17,
2016

Tues., Sept. 20,
2016

Politics,
International

Politics,
International

Business

Business

Business

Economy,
Technology

Economy,
Business

Internet rumor survey (2): Analysis of influence of media reports

Politics, Business: Fatal pedestrian accident of
"autonomous driving vehicle" of Uber
Technologies in Arizona, US

Approval of driverless autonomous driving tests
on public roads in California, US

Society: Driverless autonomous driving vehicle
tests on public roads in Kota-cho, Aichi and Koto-
ku, Tokyo

Establishment of new company for autonomous
driving by Toyota Motors and Softbank

Infiltration of China's "Autonomous Driving City"
major project

Introduction of efforts towards practical
applications of autonomous driving in Japan,
Germany, US, etc.

Anticipation? Anxiety? First in Japan!
Autonomous driving vehicle capabilities make
parking or lane change automatic. Invasion of
overseas manufacturers: Using cutting-edge
technology in depopulated villages; Surprising
business activities.



Internet rumor survey (2): Analysis of influence of media reports

Negative news Positive
3.3%
A. March 20, 2018 NHK "News Check 11": Politics,
Business: Fatal pedestrian accident of "autonomous
driving vehicle" of Uber Technologies in Arizona, US

« Almost no positive opinions were included, and program was
filled with mostly negative opinions regarding the accident.

B. April 3, 2018 TV Asahi "News Station": Approval of
driverless autonomous driving tests on public roads in
California, US

 Although there were few positive opinions and there were
many negative opinions regarding accidents, the ratio of
positive opinions was somewhat higher than for the Uber
accident.

* In addition to negative events such as accidents, provision of
information on positive events such as the public road test
approval (with tests continuing despite the accident) shows the
possibilities.
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Internet rumor survey (2): Analysis of influence of media reports

Positive news

C. December 14, 2017 NHK "News Check 11": Society: Driverless
autonomous driving vehicle tests on public roads in Kota-cho,
Aichi and Koto-ku, Tokyo

» There were more negative opinions than positive opinions. As positive
opinions, there were many opinions describing the merits of autonomous
driving (ease of expressway driving, release from license restrictions,
reduced traffic jams, etc.).

* As negative opinions, there were many opinions describing technological
limitations (still too early for realization, etc.) or the issue of responsibility
in case of an accident.

D. October 4, 2018 TV Asahi "News Station": Establishment of new
company for autonomous driving by Toyota Motors and Softbank

» There were many positive opinions. There were of course positive
opinions regarding autonomous driving, and opinions talking about the
future after realization of an autonomous driving society were also
remarkable.

» On the other hand, as negative opinions, there were many opinions
expressing doubts about whether or not an autonomous driving society
could be realized, and there were also opinions against it for reasons not
backed up by evidence, such as high monetary charges, increased
numbers of cars, etc. .

* As is typical of news on collaborations between companies, there were
also opinions linking autonomous driving with the images of the
companies.
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Internet rumor survey (2): Analysis of influence of media reports

Special programs

E. May 8, 2018 NHK "Closeup Gendai +": Infiltration of China's
'Autonomous Driving City' major project

« Although generalization is difficult because the number of opinions was
low, there were more positive opinions. Many opinions were from the
viewpoint of "Losing to foreign countries". There were also opinions
linked to the impression of China as a country.

F. September 17, 2016 NHK "NHK Special: 'Autonomous driving
revolution'': Introduction of efforts by Japanese and overseas
companies towards practical applications of autonomous driving

* Positive opinions were somewhat numerous.

 As positive opinions, there were expectations for the future,
expectations and admiration for technology development and
expansion by manufacturers, society's need for autonomous driving
(assistance for elderly, public transportation), etc. As negative opinions,
there are mixtures of opinions from various aspects, particularly
distrustful and rejection reactions toward machinery (as well as voices
regarding the danger of human degeneration), risk of accidents under
weather conditions or special circumstances, assignment of
responsibility in case of accidents, etc. There were also people with
negative opinions due to subjective feelings such as "fear" and "hate".

» There were also opinions that question who autonomous driving is for,
placing greater emphasis on its utility to society, which suggests that
positive opinions may increase.

Other
46.7%

Negativ
13.3%

Other
42.4%

Negative
25.9%
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Internet rumor survey (2): Analysis of influence of media reports

G. September 20, 2016 TV Asahi "Gaia no Yoake":
Introduction of autonomous driving trends and efforts

* Positive opinions were somewhat numerous. As positive opinions,
many expressed praise for the technological prowess and efforts
of Japanese and overseas companies, the merit of being able to
do other things while moving, and subjective opinions liking the
program contents.

» As negative opinions, there were comments about the bad effects
on existing industries or fields (automotive subcontractors, drivers,
etc.), legal system deficiencies, risks of accidents due to weather
changes or natural disasters, etc.

» There is a trend toward diversification of both positive and
negative opinions, and it is better to provide multi-faceted
information on autonomous driving efforts instead of only one-
sided negative information.

Other
37.7%

Negative
28.6%
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Internet rumor survey (3): Analysis of impact of negative events, etc.

» We analyzed Twitter postings around the occurrence date of an autonomous driving
accident to determine how long and how strong the influence persisted in public opinion
when a negative event occurs.

« Specifically, as an example of a negative event, we performed a monthly reputation
analysis using Twitter data for 1 month before and 6 months after an event, using the
two cases of the May 7, 2016 fatal accident involving a Tesla autonomous driving
vehicle and the March 18, 2018 fatal accident involving a Uber autonomous driving
vehicle.

May 7, 2016 fatal accident involving a Tesla 80

autonomous driving vehicle 60
58 62 62

* Negative posts increased drastically from 1 0 p 47 =
month after to 2 months after the accident, but 4
settled down after that.

« For the 7-month period including before and L, W _ e
after the accident, the positive post score
always exceeded the negative post score.

» Even during the period when negative posts -60
increased, positive posts also increased, 5
indicating that an accident doesn't necessarily Positive Ne
trigger only negative posts.
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1onths after
2t03

months after
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1onths after
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1onths after
5t06

Immediately
p month
Immediately

fter to 1
months after

ative

Q

Monthly reputation analysis before/after fatal accident
involving a Tesla autonomous driving vehicle (score)



Internet rumor survey (3): Analysis of impact of negative events, etc.

March 18, 2018 fatal accident involving a Uber
autonomous driving vehicle

* It became clear that immediately before the accident
the positive post score greatly exceeded the negative
post score, but from immediately after the accident to
1 month later, the negative post score was at
approximately the same level as the positive post
score.

 However, from 2 months after the accident and later,
negative opinions decreased and tended to settle
down, but even 6 months after the accident, they did
not return to the level of prior to the accident.

* Reference: October 4, 2018 announcement of
collaboration between Softbank and Toyota
on next-generation mobility service
business

» Compared to immediately before the business

collaboration announcement, the positive post scores
1 month and 2 months immediately after the
announcement were higher, and even for the ratio
between positive posts and negative posts, there was
a clear increasing trend.

Score

100
80
60
40
20

o

-20
-40
-60
-80

Monthly reputation analysis before/after fatal accident

Monthly reputation analysis before/after announcement of

month
1t02

tonths after
2t03

Immediately
prior month
Immediately
afterto 1
months after
3to4
1onths after
4t05
1onths after
5t06
months after

m Positive m Negative

involving a Uber autonomous driving vehicle (score)

60
50
40
30

Score
N
o

e
o o

Immediatel
y prior
month

Immediatel

y afterto 1
month

1t02
months
after

m Positive m Negative

collaboration between Softbank and Toyota on next-
generation mobility service business (score)

78



Internet rumor survey (4): Analysis of consciousness regarding mobility
services

* In order to grasp public consciousness regarding mobility services in rumors related to
autonomous driving, rumors containing keywords related to mobility service were extracted from
Twitter and blog rumor data, and the ratios for each keyword to overall data were calculated.

« Specifically, the number of data containing the keywords in the graph below were collected for
the period from October 1, 2016 to November 30, 2018.

[Example: Twitter keyword extraction results]

 Overall, the main content are postings which are conscious of car dispatch services (typified by Uber)
and car sharing. But the ratios to overall data are low, with “Taxi” occupying approximately 3% and
“Uber” approximately 2%.

0 100 200 300 400 500 600 700 800 900 1000

Maas, Mobility as a service mm 47
Mobility service = 16
Car dispatch service mm 43
Uber meesssssssssssssssssssssssmsssss 569
Sharing == 121
Car sharing messs—= 124
Rental cars mm 48
Carpool m 25
Taxi . 938
Robotaxi, Robot taxi m 25
Personalcar mm 44
Smartphone ms——— 277
App == 106
Payment 0
Platform mmm 54

Number of Twitter rumor data including keywords related to mobility service 2



Internet rumor survey (5): Analysis of rumors related to demonstration
experiments and test ride experiences

* In order to grasp public consciousness regarding demonstration experiments and test ride
experiences in rumors related to autonomous driving, rumors containing keywords related to
demonstration experiments and test ride experiences were extracted from Twitter and blog
rumor data, and the ratios for each keyword to overall data were calculated.

* Specifically, the number of data containing the keywords in the graph below were collected for
the period from October 1, 2016 to November 30, 2018.

[Example: Twitter keyword extraction results]

» The results for posts related to consciousness of demonstration experiments and test ride experiences
were 514 posts for "Demonstration experiment", 129 posts for "Experience", and 0 posts for "Test ride".
The ratios to overall data are low, with "Demonstration experiment" occupying approximately 2% and
"Experience" less than 1%.

* In addition, even among the subject posts, cases of posts about test ride experiences were extremely
few, with most posts providing information about demonstration experiments in Japan and overseas,
so that it is difficult to say that information about experiences directly or indirectly related to
autonomous driving are being shared via Twitter.

0 100 200 300 400 500 600

Demonstration experiment T 514
Testride O
Experience I 129

Number of Twitter rumor data including keywords related to

demonstration experiment and test ride experience "
8(



Internet rumor survey (6): Analysis of Twitter rumors in 2 foreign countries

* Trends related to autonomous driving, etc. were grasped from Twitter data (10% random
extraction) in US and UK during the period from October 1, 2016 to November 30, 2018.

400

[Example: Chronological analysis]
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Internet rumor survey

« Currently, although it is difficult to say that interest is increasing as positive events
and overseas and domestic trends progress, for the most recent 2 years, there is
an overall trend toward more positive posts than negative posts. However, we
found that when an incident with a major negative impact such as the fatal Uber
accident occurs, it takes at least 6 months after the incident or societal acceptance
to return to the level it was at prior to the incident.

* |n addition, it was confirmed that there is a tendency for media such as news,
television programs, etc. to provide mainly positive information except when a fatal
accident occurs, but that the receivers of information are more easily swayed by
accidents with major negative impacts.

» Despite that, it was seen that after the occurrence of a fatal accident, societal
acceptance does not remain low and appears to gradually recover. This suggests
that even if a fatal accident occurs, the possibility of relatively rapid recovery
afterwards depends on the provided information.

 Providing accurate information on advantages/disadvantages from various
viewpoints instead of fragmentary news on events will increase the understanding
of citizens and may cultivate societal acceptance in more desirable directions.




4. Study of social acceptability through the
iImplementation of automated driving
system/large-scale field operational testing
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Shooting of large-scale field operational test in 2018

As the record of the large-scale field

operational test in 2018, the condition of

the test was recorded with video in

cooperate with the participants of the test.

<Contents>

1) Pedestrian safety / V2P demonstration

2) Next generation transport / Pedestrian
support vol. 1

3) Next generation transport / Pedestrian
support vol. 2

4) HMI demonstration: issue A

5) Pedestrian safety / V2P demonstration
on public roads

6) Dynamic map

7) Next generation transport / PTPS

8) Next generation transport / Bus stop

Promotion video for SIP-adus Workshop 2018

The video content was edited for SIP-adus
Workshop 2018, which was held from Nov.
13th to No. 15th in 2018.

The vide title was “FOTs NOW!” and the
records of large-scale field operational test
were contained. The video was edited to
show the progress of the efforts to 5 issues
of SIP-adus.

<Content>

1) Dynamic Map

2) HMI

3) Information Security

4) Pedestrian Safety

5) Next Generation Transport
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Movie for the SIP Adus SHOWCASE

The movie was edited in which 5-year

activities in SIP-adus program were contained.

The movie would be used as a promotion

content in both the SIP-adus SHOWCASE on

Feb. 6th and 7th 2019 and the SIP-adus WEB

site later on.

The movie contained motion graphics, 3DCG

and animation.

<Contents>

A) The future image beyond 2050 that is after
autonomous driving system is realized.

B) Animation, 3DCG and the records of the
filed tests

C) Interview to Key persons of SIP-adus

The movies for 5 zones of the SIP Adus

SHOWCASE were also edited.

<Contents>

A) Zonel: 3D dynamic map

B) Zone2: Connection between pedestrian and
vehicles

C) Zone3: Next generation transport for
human

D) Zone4: Trustful autonomous vehicles

E) Zone5: First step for the future society
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