Driverless Futures?
A survey of UK public attitudes

(o)

Driverless Futures?

Economic
and Social
Research Council




‘p . q' Futures ¢ A survey of UK public attitudes

May 2022

Driverless Futures? A survey of UK public attitudes

The survey was part of the Driverless Futures? ( ) project (ESRC grant
ES/S001832/1).

Authors:

Chris Tennant!
Sally Stares?
Sandra Vucevic?
Jack Stilgoe?

1: Department of Science & Technology Studies, University College London
2: Department of Sociology, City, University of London.

We would like to acknowledge the assistance of Miriam Ricci at University of the West of England in
developing the survey.


https://driverless-futures.com/

(\u . a,, Putures A survey of UK public attitudes

Table of Contents

TaDIE Of FIGUIES...cuuiieeeeiiiiie it st ce s reee e e renasesssensseesenassssseensssssennsssssennsssssenasssssenssssseensssssnennsssssnnnsnsnenn 4
EXECUTIVE SUMMAIY .cuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiaitiassirassiraessrasssresssesssssssssrssssssssssssssrsssssssssssssssssssssssssnssssasssssssses 5
B 1 o [F ot ' o P 11
2. Participant demographics and survey SAmMpPling........cccceiiiiieiiiiiieiiiiiiiiiiiirsrensssseassessesnssssens 12
D A B 7Y 3 Vo = =T o] | ok PP 12
2.2 Sampling strategy and data WeIghtiNGS .......cccveeieiii e 12
RN (o T 1o e 8 o T 11N 13
K 70 A o { oo [ ¥ ot i o Yo KOS RO U PRSPPI 13
3.2 Respondents’ preferences on transport policy Priorities......c..ceeveeveeiiienienieeeee e 13
R =YV F-1d o] T o] i (oo - VA o Y- Yo LRSS 13
3.4 Preferences for Government funding: private versus public transportation........c.cccocevveevciiiennennen. 14
R T ] 4.0 4 =T o1 - VA PP PPPPTTPPPP PN 14
4. General views on self-driving VEhicles .........ccceeiiiiiiiiiiiiieiiiiiiiniiei e resessssssessssssenssssssennns 16
4.1 QUESTIONS OVEIVIEW ...eeeiiiiiiei ittt e ettt e e ettt e e e sttt e e e s e uab et e e e s e anbeeeesesanbateeeesaabbeeeeeeaannseeeeeeannreeeesesannen 16
4.2 What first comes to mind when respondents hear the term ‘self-driving vehicles’...........ccccceveveenneen. 16
4.3 Respondents' knowledge about and engagement with the topic of SDVs .......cccoeeeiiiiicieeccciieeeeeeee, 19
4.4 Do respondents think SDV technology should be developed? ........ccccecviiiciiiicieeecee e 20
4.5 Respondents' reasons for why SDV technology should or should not be developed...........ccccccceeneens 20
4.6 How comfortable would respondents be riding in or alongside SDVS? .......cccceeviieeiieecciee e 23
4.7 Summarising responses to different types of general questions on SDV attitudes ..........cccceeveeeveennneens 25
4.8 How safe do respondents think self-driving vehicles should be? ..........cccoociiiiiicccii e, 25
5. Views on modes of SDV deployment and who might benefit and lose out from the technology............ 27
70 A o o To 11 ot e Yo OSSPSR 27
5.2 Which deployments Would be USETUI? ........cocuiiiieiie st seeee s 27
5.3 Who do respondents think will lose out or benefit from the introduction of SDVs? ..........c..ccccuvvenee. 28
6. How should SDVs share the road with other road USers?.........ccceeuuciiiiiiiiiiiiininininnenee. 30
6.1 General views on how SDVs might share the road with other road users..........ccoceeeviiiiniceiiniieenieeen, 30
6.2 Drivers' and non-drivers’ views on how SDVs might be controlled when driving ...........cccccvveeveenneenn. 30
6.3 Anticipated levels of comfort while interacting with SDVs and HDVs as other road users. .................... 31
7. Views on the introduction of SDVs to the road and their regulation..........cccccciriieniiiiiiiiirieeiicineeeceeee. 33
7.1 Views on the conditions under which SDVs might be introduced ..........ccccoeveviiirciei e 33
7.2 What should be the rules of the road for SDVs, and the rules governing how human drivers and SDVs
AT d (TN Lo - Lo RSP STOPRRPT 34
7.3 Who should be making the decisions over the introduction and regulation of SDVs?..........ccccccveeenneen. 34
8. Perceptions of the rules of the road, and opinions on SDV roles and responsibilities in the event of
COMIISIONS. ccuuiiiiinniiiiiiiiiirie it ire et rrassesraaassssresessstssasssssesnsssssnessssssssnsssssessssssssensssssssnssssssnnsssssenn 36
<38 R [ 4o Yo [0 ot 4o o KOO OO USRS POPRRPPTO 36
8.2 What should happen after a SDV is involved in @ colliSION? ........ccccoiiiiiieniiiiieeeeec e 36
8.3 Perceptions of current rules of the r0ad ...........cooiiii i e reeeas 37
8.4 Views about what rules that might be needed for SDVSs........coouiiiiiiiiiienee e 38
9. Interactions between drivers or SDVs and pedestrians at zebra crossings .......cccceeeeiriecirieiiirercreeccnennnnns 40
9.1 INEFOAUCKION 1.ttt sttt st sa e et e s bt e e bt e s bt e e beesat e e beesabeebeesabeenseesateesseesaseenses 40
9.2 Views on communication and SDVs at zebra CrosSings.......cuicuicieeieeeiiiiiie et 40



(\u . a,, Putures A survey of UK public attitudes

9.3 SDVs’ interaction With Other r0ad USEIS.......ocuiiiiinieiiieriecee sttt st e saae e 41
10. Views on interactions between drivers and SDVs with cyclists and pedestrians.........cccoeeeiiieeiiniinennnnens 43
N0 I R 1o oo [¥ o T o I PSP PPUPRUSOPO 43
10.2 Should SDVs share the road with pedestrians and CyCliStS? .......cccviiieereiiiiccee e 43
10.3 Views on human drivers’ and SDVs’ proficiency in safely passing cyclistS........ccccooveeiiiieiiiieciieecciieens 44
10.4 Views on SDVs’ proficiency in interacting with pedestrians on residential streets ..........cccccovceeerciieennns 46
11. Views on the use of data and surveillance on the roads...........ccoeiiiirreeeciiiiiiiiinnneercecene e reeereneesesenens 49
I R 1o o o [F o o o IO OO PRSP PPTOPRRUPOPO 49
11.2 Who should be required to carry radio-frequency identification devices (RFIDS)?.......cccoveeveereevuennenne 49
11.3 Views on the use of sensors and cameras in today’s new vehicles and on any future SDVs.................. 50
11.4 Comparing views on two potential types of service for SDV riders when using their data.................... 51
12. Views on robots, SDVs as robots, and Artificial Intelligence (Al)......c.cceueiirieeiiiieeecirrreeceereeeeeeenneeenees 52
12,0 INTFOTUCTION 1ottt ettt sttt st e s bt e st e e b e e s ab e e bt e sab e e bt e sabeesaeesabeesbbesnseebeesseenneenas 52
12.2 Respondents’ general view on robots and some specific applications .........cccceeeieeeeciiecciiie e 52
12.3 Respondents' views on specific applications Of Al .......cccueeieciiieiiee e e e 53
12.4 Views on the use Of Al SYSEEMS IN SDVS.....cciiiiieiiie e ectee ettt et e eetee e et e e e eate e e eareeeestaeeeenbeeeesbeaeanbeeeanns 54
13. Socio-demographic measures, and other attitudes of our respondents.......ccc.ccceveeeiiririiiiiieiiiiienninne. 56
0 A [0 o o [¥ ot d o o [PPSR PRTRPPPPROTSPRIN 56
13.2 Measures in this SUrVEY - @ttitUdES........c.uieiiieecciee et re e e e e s ta e e et e e e nbeeeensaeeenes 56
13.3 Measures in this survey - SOCIO-deMOGraphiCs.......cooeiriiirieriieiieeeeec e 57
14. Further research with this dataset..........ccccveeueiiiiiiiiiiiiiiirrreers e ssss e s eessnssssssssssans 58
LT 0o T ol [T T 59
231 oY= = 1 1PN 60
Y e ¢ X1 T L1 o= PP 62
Appendix 1 — Sampling METNOAOIOZY .....cc i e e et e e e e e aare e e e s e nbaeeeaesnnnes 62
Appendix 2 — Survey demographics (UNWEIENTEd) ......eeieeeeiiieeeeee e e 65
Appendix 3 — Free-text coding and reliability checks (Q4.1 and Q4.8) ......ccceeeverinienienienieieieeeeeeeeeeeee e 69
Appendix 4 — Should SDV technology be developed? Answers by age, gender, and habitat ........................ 70
Appendix 5 — Sources Of data fOr SUNVEY SEIIES .....cocuiiriiriiiiiieees ettt e bee e 71
Appendix 6 — Usefulness of different deployments for society in general.........cccceevieieeiiiiccee e 73
Appendix 7 — What would human drivers and SDVs do while approaching the crossing? ..........ccccceeveeneenns 74
Appendix 8 — Answers on data and surveillance QUESTIONS ........cc.uieeiiireiiieeeciie et 75
Appendix 9 — Attitudes towards technology in general.........cccooeiiiiiii e s 76
Appendix 10 — SOCIo-POlitical @tLitUdES. ... ...uvieeiieieee e e e rre e e e e e arae e e e e eanes 77
Appendix 11 — Attitudes towards driving and car OWNErship......cccceeceeiiiieeeciee e 78
Appendix 12 — Associations between general measures of enthusiasm for self-driving vehicles and socio-
demographic and attitudinal Variables .........cooiuiiiiiiiiee e s 79
Appendix 13 — SUrVEY QUESTIONNAITE ...ccuviieciie et et ceee e see e etae e s rte e e st e e e e bt eeeateaesateeeesaeessseeesreseansaesssees 82



(\u . a,, Putures A survey of UK public attitudes

Table of Figures

Figure 1.1. Attitudes towards the technology across five different qUEStIONS ........ccccveeivieeeccir s 6
Figure 1.2. Mean scores of responses to headling QUESTIONS..........ceeciiiiiiiie e et 7
Figure 2.1. Participant demoOgraphiCs = @€ ......oeicuii ittt e et e e s e e e e e e e ette e e sabeeesabaeeeesaeeessaeaeenseeaenns 12
FIGUNE 3.0, POlICY PriOritiES .o cuuiieiiiieeeiee et ettt e et e e et e e et e e e s tbe e e e bbeeesateeesabeaaastasesssesesasaeeansasessseseasseaaantenasnes 13
Figure 3.2. Regulation of t0day’s FOAAS .......cccuiiieiiiii ettt et e e e e eae e e et e e eeataeesabeeeesbaeeensseeesasesaenseeannns 14
Figure 3.3. Funds allocation: private vs pUubliC rOads ...........eeiciiiiiiii ettt ettt e e e bae e 14
Figure 4.1. Coded tone — free-text answers to “What first comes to mind when you hear the term ‘self-driving
V=Yool 1T ST SRR 17
Figure 4.2. Topic coding for answers to free-text question “What first comes to mind when you hear the term
SEIF-ArIVING VERICIES 2 ..ttt et b e st e bt s bt e s bt e sa bt e sbbesabeebeesabeenreeeas 18
Figure 4.3. How much have you heard or read about SDVS? ........ccciiiiiiiiiiieiieenieeee ettt 19
Figure 4.4. How often have you talked with others about SDVs and how often have you searched for information
E] o T TN 1 Y V3PP 19
Figure 4.5. Respondents’ views on whether the SDV technology should be developed or not .........ccccccecueeneene 20
Figure 4.6. Responses to the question of whether SDV technology should be developed, with coded tone of
subsequent free-text question requesting reasons for that ANSWET..........coovivvieiiiiiciee e 21
Figure 4.7. Distribution of positive, neutral and negative responses to questions on what first comes to mind
when thinking of SDVs, whether they should be developed, and why or why not ...........cccecviiicie i, 21
Figure 4.8. Topic coding for answers to free-text question asking for reasons why SDV technology should or
Y g Lo 0] o I g Yol Y=Ne LA VZ=1 Lo o T=T o R 22
Figure 4.9. Responses to questions how you would feel about using the roads alongside SDVs and riding in a
SDV instead of the exiSting Ways YOU traVel .........ccccuiiiiiiiri ettt e et e e s re e e te e e ta e e s e e e e et e e ennsaeesannes 23
Figure 4.10. Responses to question how you would feel about using the roads alongside SDVs, comparison
between 2015 aNd 2021, UK .....ccuviiiiiiiiiiii e eeiiieiee e ettt e e eeiatee e e e seabae e e s e sebabeesesessbeeseeessbssssessaassssessssesnreseesessnses 24
Figure 4.11. Responses to question how you would feel about riding in a SDV instead of the existing ways you
travel, comparison between 2015 and 2021, UK ....ouuiiiiiiieeiiec ettt etee et eeate e e s teeeestbeeeaaeeesabeeenataeeennns 24
Figure 4.12. Responses related to how safe SDVs should De ..........ooociiiiiiii i 25
Figure 5.1. Responses related to usefulness of developments for society in general ..........cccccoeieeiiiiiiieeeciieen, 27
Figure 5.2. Views on who will lose out or benefit from the introduction of SDVs .......cccccoociieeiiiiieciee e, 28
Figure 6.1. Views on how SDVs might share the road with other road Users .........cccocovieiiicciiiec e, 30
Figure 6.2. Drivers’ views on how SDVs might be controlled when driving ........cccccocveiiiiiiniiinenieeeeeee 31
Figure 6.3. Non-drivers’ views on how SDVs might be controlled when driving .........ccocceevceniiiiieniiinienieenees 31
Figure 6.4. Combined answers about comfort while interacting with SDVs and HDVS ........ccocoeveerieeneenienneenns 32
Figure 7.1. Statements related to the potential introduction of self-driving vehicles..........ccocvrvieriiniininneens 33
Figure 7.2. Statements on the rules of the road for SDVs, and the rules governing how human drivers and SDVs
SNOUID SNArE the FOAM ......eeiiiiieee ettt b e st e bt e sab e e s bt e et e e sbeesabeebeesabeesaeesateas 34
Figure 7.3. Statements on who should be making the decisions over the introduction and regulation of SDVs 35
Figure 8.1. Views on what should happen after a SDV is involved in @ colliSion ........ccccevevveeeecieecccer e 36
Figure 8.2. Views about the rules of the road .........coueeieiii e e e s rae e 38
Figure 8.3. Views about what rules might be needed for SDVS .......cocciiiiciieiiieeeie st 38
Figure 9.1. Statements related to self-driving vehicles and zebra crossings........c.ccccevevvevivcieecciee e 41
Figure 9.2. Statements related to SDV’s interaction with other road USEers.........c.cvveevieiivieeecciee e 41
Figure 10.1. Views on how SDVs might share the road with pedestrians and cyclists........c.cccevvveevieiiviieeciieenns 43
Figure 10.2. Cyclists’ opinions on different statements while cycling on a residential street ...........c.cccceeeeveenns 45
Figure 10.3. Drivers’ opinions on different statements while driving behind a cyclist on a residential street.....46
Figure 10.4. Views about pedestrians on a residential Stret ..........ccccuiiieciiiiciee et e 47
Figure 11.1. Views on radio-frequency identification devices (RFIDS) .....ccccueiciuiieeciiieeiiee e eecteeeeeeee e evee e 49
Figure 11.2. Views on using the sensors and cameras on today’s new vehicles and on any future SDVs............ 50
Figure 11.3. Views on provision of services to SDV riders by using their data..........cccccceeeviiieeiiiieciii e, 51
Figure 12.1. Views on different areas where robots and Al systems are being used .........cccoeecvveeeiiiicieeeeciieeens 52
Figure 12.2. Views on the idea of a robot doing different jobs ..........ccuiieeiiiiiiiicee e, 53
Figure 12.3. Views on the idea of a robot making decisions about you or other people ......c...cccceeeveiiiiiiennnenns 54
Figure 12.4. Statements related to Al SYSTEMS iN SDVS ....c..eiiiiiiiieiieiie ettt ettt sre e b e sreenreeeas 54
Figure 15.1. Occupational self-descriptions of survey respondents...........ceceeeieerierieeiieeseenie e 64



(p . q, Putures A survey of UK public attitudes

Executive Summary

1. Introduction

The prospect of self-driving vehicles on our roads has attracted considerable public attention, and
private and government investment. As vehicles have started to be tested, it has become clear that
their interactions with other road users and broader social implications are complex and potentially
controversial. The need for governance is becoming clearer. Questions of how safe the technology
needs to be, who is likely to benefit and who should be making decisions are becoming ever more
important.

At the end of 2021, we surveyed a sample of 4,860 members of the British public to capture their
opinions on self-driving vehicles. The survey was part of Driverless Futures? ( ),
a project funded by the UK Economic and Social Research Council, with researchers from University
College London, UWE Bristol and City, University of London. Our questions were derived from a set of
more than 50 expert interviews® and a programme of public dialogue? that identified key issues for
governance of the technology.

Most surveys of public attitudes towards self-driving vehicles have addressed respondents as potential
users or consumers of the technology. Our survey is different. We address our respondents as citizens,
to ask them how they wish to see the future of mobility.

Our respondents all answered most of the survey questions before being divided into five groups for
modules on specific topics relating to self-driving vehicles. On some matters our respondents return
a clear consensus; on others, opinions are diverse. The range of sentiments include excitement and
scepticism about the benefits, the safety, and the wider impacts of introducing self-driving vehicles.

We have also fielded this survey in the US (N=1,890) and deployed a shortened version for a
convenience sample of 'experts' (N=80)3. We comment on some comparisons between our UK results
and those from our other two surveys in this summary.

2. Discomfort with the idea of self-driving

A majority of our respondents would be uncomfortable using self-driving vehicles (58%) or sharing the
road with them (55%). Many say they would be ‘neither uncomfortable nor comfortable’, so the
numbers expressing positive comfort (24% for riding in and 26% for driving alongside SDVs) are less
than half of those who are ‘'uncomfortable’. Our survey is the fifth in a series since 2015, in which we
have found consistently rates of comfort and discomfort throughout, with a slight increase in comfort
between 2016 and 2018/19, but a decrease in comfort between 2018/19 and 2021. These survey
results are set in the context of increasing investment and publicity surrounding the technology.

1 Tennant, C., & Stilgoe, J. (2021). The attachments of ‘autonomous’ vehicles. Social Studies of Science.
doi:10.1177/03063127211038752
2 Traverse. (2019). CAV public acceptability dialogue: Engagement Report. Retrieved from:

3 The convenience sample comprised stakeholders known to the researchers or suggested by those contacts as
well as some respondents accessed through specialist online forums. includes brief details on these
surveys. Reports on those surveys in similar format to this one can be found at


https://driverless-futures.com/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/837958/cav-public-acceptability-dialogue-engagement-report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/837958/cav-public-acceptability-dialogue-engagement-report.pdf
https://driverless-futures.com/
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3. Scepticism about the benefits of self-driving vehicles

Many are sceptical that the technology would bring widespread benefits. 71% of people agree that
the companies developing the technology will be the primary beneficiaries, and only 13% of people
agree that poor people will benefit more than the rich. Respondents tend to think that the technology
would make more sense for public transport rather than for private vehicles. Of seven different
suggested transportation modes, only self-driving buses and small delivery pods are considered useful
by a majority, while more people rate modes such as self-driving taxis, self-driving private cars, car
clubs and self-driving lorries as not useful than consider them useful. This bias in favour of public
transportation deployment of the technology is weaker amongst the US respondents who tended to
rate the seven different modes of deployment more highly.

4. Some keen supporters; some ardent opponents

There is plenty of variation in opinions expressed, with some respondents showing keen support,
some being ambivalent, and some expressing ardent opposition. Our survey asked for free-text
responses, first to the question ‘What first comes to mind when you hear the term ‘self-driving
vehicles?”. After providing a short definition of self-driving vehicles, we then asked respondents ‘Do
you think this technology should be developed?’ followed by ‘Why or why not?’. We give examples of
the responses throughout the report.

We coded the free-text material according to whether respondents express positive or negative views
of the technology, to compare them with people’s answers to some of the fixed-response questions
(Figure 1.1):

Negative Neutral Positive Don’t know
% % % %
What first comes to mind? (coded free-text) 55 30 15
Should this technology be developed? 39 9 52
Reasons why/why not (coded free-text) 43 21 36
Comfort with using the roads alongside 55 15 26 5
Comfort with riding in 58 13 24 5

Figure 1.1. Attitudes towards the technology across five different questions

Previous surveys have also found that more general questions, like our question ‘Should this
technology be developed?’, tend to elicit more positive responses, whereas more concrete questions,
potentially interpreted as readiness to engage with the technology right now, elicit more negative
responses. 28% of our respondents give negative responses to all five questions, with 8% giving
positive responses to all. The overall picture is of considerable variation across the sample, but also
variation within individuals’ answers.

General attitudes towards self-driving vehicles are similar amongst UK and US respondents, although
the US respondents are marginally more favourable towards self-driving vehicles. Our 'expert'
respondents are much more positive. The table below compares the mean scores in each survey for
three of the questions in Figure 1.1:
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How would you feel

How would you feel

Do you think this about using the roads about riding in a self-
SURVEY QUESTION technology should be . g .. driving vehicle instead
alongside self-driving . .
developed? . of the existing ways
vehicles?
you travel?
- from ‘totally from ‘totally
‘ ly no’ (1
RESPONSE SCALE f;c;}?n::fml:’y(:)o (1)to uncomfortable’ (1) to uncomfortable’ (1) to
vy ‘totally comfortable’ (5) ‘totally comfortable’ (5)
N 1,762 1,799 1,804
US all public respondents 2.74 2.72 2.53
N 4,421 4,642 4,632
UK all public respondents 2.61 2.51 2.37
N 80 77 77
All experts 3.59 3.79 3.84

Figure 1.2. Mean scores of responses to headline questions

As we discuss below, men and those more technologically optimistic show more enthusiasm, on
average, than others. Our 'expert' respondents' general views are similar to the most technologically
optimistic (those in the top decile) men from the UK and US samples.

5. Roads as social spaces

47% of respondents agreed with the statement that ‘On the roads that | use, most drivers drive well’,
with 26% disagreeing, while the free-text responses suggest frustration with others' bad driving.
Across a range of scenarios, from passing cyclists to giving way to pedestrians at zebra crossings, large
majorities of respondents expect the rules to be followed. Respondents also see the road as a social
space, with 91% agreeing that ‘Being considerate to other road users is as important as following the
formal rules of the road’, and 77% agreeing that ‘drivers sometimes have to use common sense instead
of just following the Highway Code’.

6. Concerns about mixing humans and self-driving vehicles

A majority of respondents worry that self-driving vehicles might ‘be limited in how well they drive
because they lack the common sense of human drivers’ (60% agreeing, 12% disagreeing). One free-
text response says:

“They won’t have the capabilities that a human would have... where is the common
sense or the quick reactions in case of an emergency?”

Respondents tend to say they would be more comfortable interacting with a vehicle driven by a human
than a self-driving vehicle. This contrast is strongest for respondents imagining themselves as
‘pedestrian, or wheelchair or mobility scooter user, crossing a suburban road with light traffic’ (62%

4N numbers vary since the ‘don’t know’ responses are excluded when calculating the mean score.
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preferring the interaction with a human driven vehicle, 25% with a self-driving vehicle) and weakest
for those imagining being a ‘cyclist riding on a narrow suburban street’.

One module asked respondents to consider interactions between pedestrians at a zebra crossing and
vehicles approaching. 70% agree that self-driving vehicles ‘will need to ‘understand’ the intentions of
people at the side of the road when negotiating zebra crossings’ and 51% agree that pedestrians will
‘want to communicate with the self-driving vehicle just as they do with human drivers’ (22% say that
pedestrians would not mind not being able to communicate). But other contexts elicit more positive
views. For example, another module asked about interactions involving pedestrians and cyclists. 41%
think that self-driving vehicles would be dangerous for pedestrians (32% disagreeing) but 39% think
that self-driving vehicles would be safer than human drivers for pedestrians (29% disagreeing).

43% of respondents say that human-driven vehicles and self-driving vehicles ‘should not share the
same stretch of road’ (29% disagreeing). 40% agree with the statement that ‘self-driving vehicles will
never work on public roads’ (29% disagreeing).

US and UK respondents show a similar balance of views on the road as a social space and the
challenges of mixing humans and machines. Our expert respondents tend to take a different view on
questions that imply limitations in self-driving vehicle performance (e.g. lacking human common
sense) or those that suggest restrictions on self-driving vehicle operation. 74% of experts reject the
idea that self-driving vehicles and human-driven vehicles should not share the same stretch of road,
whereas 29% of UK public respondents reject this.

7. Self-driving vehicles expected to follow the rules and to drive cautiously

86% of respondents state that self-driving vehicles ‘must follow the same rules as other road users’,
with only 17% agreeing with the idea that self-driving vehicles ‘should be allowed to break the formal
rules of the road in some situations’ (55% disagreeing). This contrasts with the more fluid approach to
human driving, where 42% agree that human drivers sometimes need to break the rules (29%
disagreeing). 77% of respondents agree that they ‘should be programmed to drive more cautiously
than human drivers’, and 66% reject the idea that fast-reacting self-driving vehicles should be allowed
to drive closer than human drivers.

This is not to say that everyone resists change. A sizeable proportion (49%) agree that ‘We should
standardise the driving environment internationally, to make it easier for SDVs to work everywhere’
(17% disagreeing), and 46% agree that “Zebra crossings should be converted to traffic light crossings
to make it easier for SDVs’ (29% disagreeing). 72% agree that ‘If there are enough [self-driving vehicles]
sticking by the rules, human drivers should be expected to drive strictly by the rules too’ (5%
disagreeing).

8. A desire for control and responsibility

People are concerned not only about sharing the road but also about sharing responsibilities with self-
driving vehicles. Both drivers (81%) and non-drivers (79%) want someone in the vehicle able to take
over the driving, but 69% worry that those riding in the self-driving vehicle might not be able to react
fast enough if asked to take control. 72% of respondents reject the suggestion that, after a collision,
occupants of a self-driving vehicle ‘were not driving and therefore should be free leave the scene’. A
number of the free-text responses express worry over the issue of responsibility:

“Who would be in control - there’s needs to be someone to take responsibility.”
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“Fear and dread. | cannot imagine anything worse than being in a car and having
no control over it.”

9. A desire for transparency and explainability

Respondents overwhelmingly favour transparency. 91% of respondents agree that ‘the companies
behind [self-driving vehicles] must be able to explain the actions taken by their vehicles’. Asked to
compare policy approaches, 68% prefer the statement that self-driving vehicles ‘should be required to
make public the full details of how their Al systems work’ to the suggestion that they should be able
to ‘keep private the details’ (preferred by 12%). 92% agreed that in the event of a collision ‘all data
must be made available to investigators’. Respondents also want self-driving vehicles to be clearly
distinguishable: 86% of respondents agree that ‘it must be clear when a vehicle is driving itself’.

US and UK respondents again show a similar balance of views when it comes to following the rules (7,
above) and transparency® but the expert respondents take a different view on identifiability: 46%
agree that ‘it must be clear when a vehicle is driving itself’ compared to overwhelming majorities
amongst the public respondents. So too with rule following, the experts tend to seek more flexibility
where public responses suggest people want to know exactly what they are dealing with.

Our survey suggests that companies will need to start being more transparent if they are to earn public
trust. People tend to agree that self-driving vehicles should drive like human vehicles if they are to mix
on the road, and tend also to say they would like vehicles to be identifiable, deterministic and fully
explainable. There seems to be a desire for self-driving cars to blend in, while also being identifiable
as different, so that people know when they are interacting with new types of vehicles on the road.

10. A high bar for safety

44% express safety concerns about their technology in their ‘What first comes to mind?’ responses,
while 12% see safety benefits as a reason why the technology should be developed:

“It would reduce the amount of bad drivers on the road and would make driving a
safer experience.”

“Takes out human error. Should remove a lot of the bad and selfish driving of [cars]
manually driven.”

We asked respondents ‘How safe do you think self-driving vehicles should be?’: 61% set a high bar
(either ‘Much safer than the safest human driver’, or ‘Never causing a serious collision’), while 18% set
a low bar (either ‘As safe as the average human driver’ or ‘It doesn’t matter’). It is notable that those
expressing positive views of the technology are more likely to demand a high safety bar than others.
Of the ‘low safety’ bar respondents, 76% are ‘uncomfortable’ with the idea of riding in an SDV, which
suggests that there is a group of respondents who might be described as both unengaged and
disenchanted. The US sample also reveals a similar group of the unengaged and disenchanted.
Excluding the disenchanted, the other respondents in both the US and UK on average set very high
bar for safety, considerably higher than the expert respondents aim for.

5 The question sets were not identical: e.g. the US respondents were not asked about zebra crossings, and there
were fewer questions on SDV interactions with pedestrians and cyclists.
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11. Demands for regulation, but low confidence in regulators

Our respondents expect self-driving vehicles to be regulated. 81% agree that ‘there should be
international standards regulating [self-driving vehicle] technology’ (3% disagreeing) while 73% agree
that self-driving vehicles ‘should be regulated by national governments’. However, 57% of respondents
state they have no or little confidence in national governments to regulate the introduction of self-
driving vehicles. 66% say that the technology ‘should only be introduced if they have support from a
clear majority of the public’.

51% express ‘medium’ or ‘high’ confidence in ‘the companies developing the technology’ when it
comes to making decisions over the introduction of self-driving vehicles. This should be set alongside
low trust in those companies (40% agree they do not ‘trust the companies developing [self-driving
vehicles] to make sure they are safe’, 25% disagreeing) and the presumption that the technology
companies would be the primary beneficiaries (73% agreeing that ‘SDV companies will benefit the
most’).

Although the US respondents generally show majority support for regulation, these majorities are
noticeably smaller than those in the UK. The experts too support regulation and an overwhelming 77%
reject the idea that the tech companies should be regulating themselves. But the most striking position
taken by the experts is that 61% (77% of those who describe themselves as directly involved in
technological development) reject the idea that SDVs '‘it must be clear when a vehicle is driving itself’.

12.  Expert perspectives and public trust

Companies developing the technology often suggest that public discomfort with self-driving vehicles
and problems of public trust will be resolved with greater awareness or information about the
technology. Our surveys suggest this won't be the case, and that the issues are more complicated. The
concerns, uncertainties and diversity of opinions we reveal here reflect some of the uncertainties
around the technology that the experts themselves are currently grappling with, some of which will
not be resolved easily in the short term. Indeed, on a number of detailed issues the respondents from
our survey of self-driving technology ‘experts’ showed a wide variety of responses, with similar
numbers both for and against various approaches.

Most of our expert interviewees see the technology as intrinsically desirable, whereas our survey
respondents express much more hesitation. In interviews, many experts argue for light touch
regulation, and some also express impatience with the pace of regulatory developments. Both in
interviews and in the survey, experts tend to downplay concerns about humans and self-driving
vehicles mixing in shared space and about the importance of transparency and explainability. This
creates a potential conflict with the public for whom these concerns are central, and for whom
knowing what they are dealing with when interacting with self-driving vehicles on the road is essential.

We mentioned above the challenge of public desires for self-driving vehicles to blend in to the current
road system while also being clearly distinguishable from human-driven vehicles. This reflects the
developers' promise that self-driving vehicles should be both better than human drivers but capable
of fitting in without needing substantial adaptation from them or other road users. Just as when two
drivers negotiate who passes first through a narrow space, there needs to be negotiation between
human road users, and those responsible for self-driving vehicles, on how the roads and the place of
self-driving vehicles on them develops. The developers' tendency to sidestep the idea of public
engagement beyond information and exposure exercises falls short of a responsible innovation
trajectory.

10
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1. Introduction

4,860 responses were gathered from UK participants through the Qualtrics survey platform.
sets out the detailed methodology used in the survey.

After introductory screening questions participants were asked about their attitudes to the road of
today before being asked about their general attitudes towards self-driving vehicles (SDVs). These
initial questions included two requiring short free-text responses to obtain unprompted answers. The
average length of these was 14 words. More detailed questions concerning SDVs followed, before
participants were routed through one of five different modules of further detailed questions. This
structure was adopted to cover a broader range of topics without making the survey too long for most
respondents. Median completion time was 22 minutes.

After completing the questions in the module to which they were allocated, all respondents then

answered questions on their attitudes on some general topics beyond SDVs as well as providing socio-
demographic information.

11
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2. Participant demographics and survey sampling

2.1 Demographics

We provide detailed demographic information by region, habitat®, travel habits, education and income

in . Participants provided their exact age in years. Figure 2.1 summarises this information:
Age
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Age group n =4,860

Figure 2.1. Participant demographics - age

Participants were offered three possible responses when asked for their gender: male, female and
other. 44% of the sample was male, 55% was female and 1% other.

2.2 Sampling strategy and data weightings

sets out the detailed methodology adopted in the survey. Since our respondents were
recruited from Qualtrics, the sampled population is restricted to the panels used by the company.
Although panel providers endeavour to achieve samples that reflect the socio-demographic makeup
of the UK population, their restricted reach means that we should be cautious about simply
generalising our results to the broader UK population.

Subject to this caveat, we have sought to achieve a sample that is reasonably representative of core
socio-demographic characteristics of the UK population. We applied nested hard quotas for age and
gender, and reviewed participant demographics for regional and income distributions against the
national population. There were some imbalances in the gender splits across age bands in the sample:
fewer younger men than women, more older men than women. These have been addressed by
weightings in the (non-demographic) results as described in . All further results in this
report are adjusted by these weights.

6 Habitat offered descriptions of where respondents lived: city, suburb, town or rural.
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3. Road of today

3.1 Introduction
Self-driving vehicles are frequently promoted as offering solutions to a wide range of transportation
issues, including improved safety, reduced congestion, reallocation of driving time to other activities,

and widened mobility access. We asked respondents about the transportation issues that mattered
to them and aspects of the way the road is currently regulated.

3.2 Respondents’ preferences on transport policy priorities

Respondents were offered a list of six policy priorities and asked to prioritise two (Figure 3.1):

What should governments and highway authorities prioritise
when it comes to the nation's transport system?

onmentatcostof ransportation NN

environmental cost of transportation
e tmanaatmeans, amave veun T
. . 46
of their financial means, to move around
Reducing the number of people killed _
. L 33
and seriously injured on the roads

Making travel easier for those currently unable to
drive as a result of age or physical disability

N
(9}

Giving individuals the ability

17
to travel when and how they want

o
=
o

20 30 40 50

Percentage responses n = 4,860

Figure 3.1. Policy priorities

3.3 Regulation of today’s roads
Participants were then asked their views on various aspects of the regulation of today’s roads. The

question asked how much they agree with a list of eight different statements on the subject (Figure
3.2):
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Statements related to regulation of the roads today

There will always be some road casualties 1. 11 16 52

All new cars should be fitted with technology
2. 13 16 34

preventing drivers from exceeding the speed limit _
Local government should limit
through-traffic in residential neighbourhoods
The Government should reduce fuel taxes 4 . 11 20 33 _

Speed cameras make the road safer 2. 17 21 35

Most drivers drive well 3 . 20 25 39

users when it is planning how to allocate road space

Local government should prioriti rs over other ri
ocal government should prioritise cars over other road 3- = = B -
Current speed limits are too restrictive 2- 40 23 15 .

0 20 40 60 80 100
Percentage responses n=4,860
Don't know m Strongly disagree Disagree Neither agree nor disagree Agree W Strongly agree

Figure 3.2. Regulation of today’s roads

3.4 Preferences for Government funding: private versus public transportation

The next question was in the form of a slider, asking ‘When the Government has to decide where to
spend money, to improve private motor transport or public transport, how would you like them to
allocate funds?’ The two poles of the slider ran from ‘More on private’ to ‘More on public’ (Figure 3.3):

When the Government has to decide where to spend money,
how would you like them to allocate funds?

% of total respondents
m More on private Neutral B More on public n=4,860

Figure 3.3. Funds allocation: private vs public roads

3.5 Commentary
The case for SDVs typically emphasises the role of human error in road deaths and promises improved

safety (e.g. Department for Transport, 2015) with technology companies often promoting new
technology adoption as a moral imperative. It is noticeable that our respondents tend not to prioritise

14
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safety so much (Figure 3.1) and a majority expect that there will always be road casualties. The House
of Commons Transport Committee (2004) found that how safety is prioritised is a societal choice,
rather than tied inextricably to what might be practicably achievable, and our results echo the
resignation the committee complained about.

At the same time, respondents are not advocating a low-regulation drivers’ paradise: speed limiters,
speed cameras, current speed limits and restrictions on traffic in residential neighbourhoods all get
majority support from our participants.” As our more detailed look at attitudes towards rules of the
road in Section 8 will show, our respondents know that the rules are necessary for a workable system.
Vigorous demands for the freedom of the road may reflect disproportionate attention to noisy
campaigners: likewise promoting SDV technology as a moral crusade to eliminate every single road
casualty does not chime with the views of these respondents. Acceptance of some casualties, coupled
with respect for the rules, suggest participants expect a balance to be struck between strict rules and
freedoms.

There is wide variety in the responses to the proposition that ‘On the roads that | use, most drivers
drive well’. However, more agree (47%) with this than disagree (26%): the free-text responses show
that some respondents are very critical of other ‘idiot’ drivers and see them as a serious safety
problem. In contrast, others champion the joy of driving and the belief that only human drivers can
cope properly with unfolding events on the road.

71t is possible that social desirability plays some part in these responses, something continued in the strong
preference for public over private transport investment. However, the level of variation in the responses and,
for example, the majority favouring the reduction in fuel taxes, suggest that it’s reasonable to set aside this
issue, which cannot easily be mitigated, when analysing the data.
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4. General views on self-driving vehicles

4.1 Questions overview

Before posing specific questions about SDVs, our survey first asked a series of questions about their
general attitudes towards the technology as well as two questions asking them to express their views
in their own words. The topics covered here are:

What first comes to mind when asked about SDVs

How much they have heard about SDVs

Whether they think the technology should be developed,

Following the answer to C, why/why not

Whether they are comfortable with (a) the idea of sharing the roads with SDVs and (b)
riding in an SDV

How safe, relative to human driving, SDVs need to be

moowz

n

A and D required free-text responses from participants, who were asked to reply in their ‘own words’
and told ‘your responses can be very short (minimum 7 characters) or longer (maximum 250
characters)’. These parameters applied to both questions.

We have coded these free-text responses first either overall positive, neutral or negative for the
attitude expressed towards the technology and second for the topics referenced. The preamble to the
free-text questions was framed in neutral terms to describe the core idea of a vehicle that drove itself
without driver intervention (see Figures 4.1 and 4.2 below). The participants’ evaluations of the
technology and their introduction of issues such as safety, control, reliability, or usefulness in their
answers can therefore be treated as unprompted®.

The detail of the coding frame was developed by two of the authors. The frame identifies eight main

topics and four minor ones. Full details of the coding process, the coding frame, and the inter-coder
reliability checks carried out, are included in

4.2  What first comes to mind when respondents hear the term ‘self-driving vehicles’
The first question was posed as follows: ‘In recent years, there has been talk in the media about self-
driving vehicles, sometimes also called driverless vehicles or autonomous vehicles. What first comes to

mind when you hear the term ‘self-driving vehicles’?’

Over three times as many respondents expressed negative as positive sentiments (Figure 4.1):

8The preambles used were discussed with an expert advisory panel as part of the steps taken to achieve as
neutral a description as possible, and to avoid the descriptions introducing the evaluative dimensions mentioned
above.
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Frequency %
Negative 2,684 55.2
Neutral 1,438 29.6
Positive 738 15.2
Total 4,860 100

Figure 4.1. Coded tone — free-text answers to
“What first comes to mind when you hear the term ‘self-driving vehicles?”

Responses range from the brief (e.g. “dangerous”, or “great idea”) to lengthy, with an average length
of 13 words. To give a negative and a positive example:

“What is the point? | don’t actually see the attraction of sitting in a car which is
driving along by itself while you are on your phone or doing your emails. Maybe you
could get on a bus or a train & do the same thing?”

“Tesla. | want one. Fully self-driving. | want one right now. I’'m not learning to drive,
ever; it’s too dangerous and too much responsibility, but | would love a fully self-
driving vehicle of my own. | will buy one as soon as | reasonably can.”

The most frequent issue or topic raised is safety, with responses expressing that the technology is not
safe, safe or safer than human driving, or sometimes raising the topic more neutrally, asking whether
SDVs would be safe. Some express an emotive reaction rather than a judgement, using words like
‘terrifying’ or ‘scary’.

We found that 16.5% of respondents express their views in ways that suggest their broader attitudes
towards technology: again, in some cases this is brief, along the lines of “this is the future” or
“technology (especially computers) often goes wrong” whilst in others it is more developed. Here are
three examples:

“This is silly. It’s a right and privileged to drive. That should not be taken away from

”

us.

“It sounds very futuristic, and with the right investment | can imagine it might be
the way forward, as long as all efforts are made to ensure safety, you cannot stop
innovation or progress.”

“A total disaster as in most things today, nobody gets anything right. This could be
yet another fatal example.”

We coded these as expressing a ‘technological vision’.

In addition to these two, the other topics we coded for were:

1. Control: concerns about the need for human control, worries over who was responsible, or
assertions that machine’ control’ would be better than human drivers. We coded for the
presence of the topic, and for the tone of the view expressed.

2. Reliability and trust: reliability is usually expressed in terms of machines going wrong, failing
or malfunctioning. Trust is expressed in terms of trusting or having confidence in the
technology, or not. We coded for the topics of reliability and trust separately, but combined
the coding for the tone of the view expressed to cover both together.

3. Usefulness: respondents with positive evaluations often cite some of the benefits listed in
Section 3.1 above - convenience, reduced congestion and pollution. Respondents with
negative evaluations of ‘usefulness’ are more general, saying things like ‘pointless’ or
‘unnecessary’.
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4. Mixing humans and machines: some respondents worry that humans and machines could not
share the same roads, or that the technology would not work without all vehicles being
driverless. This is sometimes framed in a neutral way with respondents wondering whether a
mixed fleet could work rather than stating that it wouldn’t.

5. More research needed, or ‘not yet’: some participants emphasise the need for much more
research or state that the technology is not ready or a long way off.

6. Four further ‘minor’ topics also covered are:

o theissue of how people in SDVs behave or interact with the vehicle;
e the possibility of job losses;

e references to science fiction, usually films, and

e concerns over cost or affordability.

Figure 4.2 shows an analysis of the topics present in the responses to the question, and the tone
(negative, positive or neutral) of the text given by respondents:

Topic coding for answers to free-text question
“What first comes to mind when you hear the term ‘self-driving vehicles’?”

Percentage of respondents Topic Topu‘:,tonef’
N =4 860 present (%)

! (%) Negative Neutral Positive
Safety topic 54.4
Safety judgement 44.2 33.7 6.3 4.2
Safety emotion 11.7 11.4 0.3 0
Control 8.4 6.7 1.1 0.6
Reliability and/or Trust 15.2 11.7 3.2 0.3
Reliability 10.7
Trust 54
Technological vision 16.5 7.3 2.9 6.3
Not useful / useful 11.2 3.6 0.5 7.1
Mixing humans and machines 5.1 4.3 0.6 0.2
Not yet / More research needed 5.3
In SDV behaviour 1.2 0.9 0.1 0.2
Job losses 1.2 1.1 0 0.1
Affordability 1.3
Sci-fi 1.7

Figure 4.2. Topic coding for answers to free-text question
“What first comes to mind when you hear the term ‘self-driving vehicles’?”

On balance sentiments expressed tended to be negative, especially for safety, control, reliability, and
trust. When assessing the less frequently mentioned topics we emphasise that the question asked
what first comes to mind: many answers only cover one or two topics and 20.9% of total responses
are ‘descriptive’ and not coded for any of these identified topics: for example, a number of
respondents simply re-describe what they think an SDV is. The presence of a topic is an indicator of its
relative importance to the respondent, but we cannot infer that absent topics would be unimportant
to them.

% Where topics typically had statements that not clearly negative or positive, we have only coded for the topic’s
presence but not for the tone of the respondents' comments.
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4.3 Respondents' knowledge about and engagement with the topic of SDVs

Having asked what first comes to mind, but before asking any more detailed questions or providing a
definition of SDVs, we asked respondents to assess their knowledge of the topic and to respond to
measures of their engagement with the topic.

How much have you heard or read about self-driving vehicles?

% of total respondents
(n = 4,860)

60 58
50

40

20 29

20

Percentage responses

10 7 6

» [ ]

Agreatdeal A fair amount Alittle Nothing/never

Figure 4.3. How much have you heard or read about SDVs?

Levels of self-reported knowledge are similar to those reported in the UK Department for Transport’s
technology tracker reports (e.g. Marshall, de Lucia, & Day, 2021). For all those who did not answer
‘nothing/never’ to this first question, we followed up with measures of more active engagement:
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20
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How often have you talked with How often have you searched for
other people about SDVs? information about SDVs?
m Often Afewtimes mNever n=4,576

Figure 4.4. How often have you talked with others about SDVs and how often
have you searched for information about SDVs?
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4.4 Do respondents think SDV technology should be developed?

The question ‘Do you think this technology should be developed?’ was posed after providing a
definition of SDVs.® We offered four response options plus a ‘not sure’ option. Figure 4.5 provides the
results:

Respondents' views on whether the SDV technology should be developed or not

% of total responses
o T 2 D

Not sure  m Definitely not Maybe not Maybe yes  m Definitely yes n=4,857

Figure 4.5. Respondents’ views on whether the SDV technology should be developed or not

Despite the many negative evaluations reported above, 52% of participants are in favour of SDV
development: perhaps the most striking feature of the responses is the broad spread across all four
response options. Selected socio-demographic patterns in the responses merit reporting here, and
are detailed in . As in previous surveys, younger people are more in favour than older, men
more than women, and urban more than rural inhabitants. However, demographic factors only explain
a modest amount of the variation in this measure of attitudes towards SDVs: other attitudinal
measures, such as a respondents’ general technological optimism, have much greater explanatory
power. We discuss these associations, and provide references from the literature, in Section 14.

4.5 Respondents' reasons for why SDV technology should or should not be developed

We followed this question with the second free-text question, asking participants to explain the
reason for their response to whether the technology should be developed. We applied the same
coding frame developed for the first free-text question to these answers.

The highlighted results in Figure 4.6 below provide the percentages of responses coded negative,
positive, or neutral. We have also shown how the free-text responses compared to those given to the
preceding multiple choice of whether the technology should be developed:

10The definition was as follows: ‘In this survey, we refer to self-driving vehicles (sometimes known as driverless
or autonomous vehicles), often using the abbreviation “SDV”. SDVs are being designed to drive themselves on
some or all of the conventional road network without the need for a human operator. These could be privately
owned cars, or taxis, trucks, buses, or low-speed delivery vans and pods, or passenger shuttles. Some vehicles
might be capable of self-driving some of the time while requiring, or permitting, a human driver at other times.
Some vehicles might be exclusively self-driving.”
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Coded tone of free-text question
on why SDVs should/shouldn’t
be developed

%

N = 4,857

“Do you think this technology should
be developed?” (Q4.7)

Negative Neutral Positive

Definitely not 18.3 1.4 0 19.7
Maybe not 16.7 2.8 0.1 19.7
Maybe yes 3.6 10.1 15.9 29.5
Definitely yes 0.2 2.7 19.3 22.1
Not sure 4.6 4.2 0.2 9.0
Total (%) 43.4 21.1 35.5

Figure 4.6. Responses to the question of whether SDV technology should be developed,
with coded tone of subsequent free-text question requesting reasons for that answer

The way in which the question is posed seems to influence how negative or positive respondents
appear to be, as shown in a comparison of these three question responses in Figure 4.7. Here, for ease
of comparison we have combined the percentages for ‘definitely’ and ‘maybe’ in the multiple-choice
question.

N =4,857 %

Question Negative  Neutral  Positive

Wlhat flrs.t.comes .to I’fllf,)d when you hear the 55.9 90.6 15.2
term ‘self-driving vehicles’?” (free-text)

Do you ”th/nk this technology should be 394 9.0 516
developed?

“Why or why not?” (free-text) 43.4 211 35.5

Figure 4.7. Distribution of positive, neutral and negative responses to questions on what first comes
to mind when thinking of SDVs, whether they should be developed, and why or why not

The free-text allows for more nuance and more of the responses are neutral than the defined
choice response?!. Participants frequently ask or imply questions (e.g. “I’'m not sure it would be
safe”) or make ambivalent assessments (e.g. “/ feel it is only really suitable for passenger shuttles
on fixed routes. | feel it could be dangerous mixing this with conventionally driven vehicles” or say
something that doesn’t allow a definitive coding (e.g. “We need to try them first”). There is some
variation in how individuals respond to the two free-text questions. Of the 2,684 respondents
who give negative responses to the first, 38% give either neutral or positive responses to the
second: a few go the other way, but with only 738 answering the first question positively the
24% of those who move to neutral or negative in the subsequent free-text question is a
comparatively small number.

Later on in this report we will show that many of the responses to more detailed questions suggest
that for some respondents attitudes are uncomplicated: those who are positive towards the

11 The defined choice has a ‘don’t know’ equivalent (‘not sure’) but is a 4-point response scale without a middle
‘neither/nor’ option. This also suppresses neutral responses. The effect of a middle response in a 5-point
response scale can be seen in section 4.6 below.
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technology generally tend to be positive about most aspects of the technology. But the variation
prompted by the different framing in these three opening questions presents a more complicated
picture, with more nuanced and conditional attitudes. Figure 4.8 analyses the responses to the
‘reasons’ free-text question in the same way as Figure 4.2 above:

Topic coding for answers to free-text question
asking for reasons why SDV technology should or should not be developed

Percentage of respondents Topic Top(l;,t)one
N=4,857 preosent

(%) Negative | Neutral Positive
Safety topic 46.0
Safety judgement 43.0 20.9 9.3 12.7
Safety emotion 3.2 3.0 0.2 0
Control 6.3 2.4 1.6 2.2
Reliability and/or Trust 14.9 10.8 3.8 0.3
Reliability 11.7
Trust 3.8
Technological vision 9.4 34 0.8 5.2
Not useful / useful 29.5 5.3 1.6 22.6
Mixing humans and machines 3.8 35 0.2 0.1
Not yet / More research needed 3.2
In SDV behaviour 0.8 0.5 0 0.4
Job losses 3.7 2.9 0.2 0.6
Affordability 1.0
Sci-fi 0.3

Figure 4.8. Topic coding for answers to free-text question
asking for reasons why SDV technology should or should not be developed

Following the question ‘Should the technology be developed?” many more respondents give positive
safety or positive usefulness evaluations than for the first free-text question. The ‘usefulness’ category
captures all the possible benefits suggested by developers, including improved accessibility for elderly
or disabled, reduced congestion, reduced environmental impact. Some examples of such responses
are:

“To help reduce our carbon footprint.”
“Particularly benefit older and the infirm.”
“The ultimate answer to traffic congestion...”

“It would make me more independent and happy. | could travel further for pleasure
with the ability to also take anything necessary for my health condition.”

Worries about safety continue: 12.5% of all respondents give negative safety evaluations to both
guestions. But for the second, some are readier to anticipate longer term safety benefits. For reliability
and trust issues, there is less overlap between responses. But there are still 12% in the first and 11%
in the second free-text question arguing either that the technology cannot be relied upon or cannot
be trusted.
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4.6 How comfortable would respondents be riding in or alongside SDVs?

Following measures used by some of the authors in earlier surveys, we adapted a standard format

applied in Eurobarometer surveys (European Commission, 2015, 2017) to then ask participants:
‘How would you feel about using the roads alongside self-driving vehicles?’, and

‘How would you feel about riding in a self-driving vehicle instead of the existing
ways you travel?’

The first of these questions addresses the importance of non-users, broadening the scope compared
to the narrower focus on users in surveys seeking predictors of technology acceptance (see Tennant,
Stares, & Howard, 2019). Figure 4.9 shows the results:

How would you feel about...

M ... using the roads alongside SDVs?

M ... riding in a SDV instead of the existing ways you travel?

4
vt [
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Ty oot
. 29
Quite uncomfortable 2%
. 15
Neither comfortable nor uncomfortable -
. 17
Qu'te comforta ble _
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9
Totally comfortable g

10 15 20 25 30 35 40

o
w

Percentage responses n =4,860

Figure 4.9. Responses to questions how you would feel about using the roads alongside SDVs
and riding in a SDV instead of the existing ways you travel

These results are very similar to the results of our surveys since 2015 (Figures 4.10 and 4.11):

12 As we have argued previously (Tennant, Stares, & Howard, 2019), the results from our previous surveys were
also in line with the Eurobarometer results. The exact wording in the series provided in Figure 4.10 varies but
the core questions are the same. Further details on this material in Appendix 5.
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Comfort with the prospect of AVs
UK data (2015-2021)

How would you feel about using the roads alongside SDVs?

2015 11
Note: No midpoint used in the 2015 scale.
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Figure 4.10. Responses to question how you would feel about using the roads alongside SDVs,
comparison between 2015 and 2021, UK

Comfort with the prospect of AVs
UK data (2015-2021)

How would you feel about riding in a SDV instead of the existing ways you travel?

Note: No midpoint used in the 2015 scale.
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Figure 4.11. Responses to question how you would feel about riding in a SDV instead of the existing

ways you travel, comparison between 2015 and 2021, UK

Participants’ answers to these two questions express unfavourable attitudes towards SDVs, with more
than twice as many (in 2021) saying they are uncomfortable with the prospect than say they are
comfortable, whether sharing the road with SDVs or riding in one. These more concrete questions
elicit more negative responses than seen for the more general question as to whether the technology

should be developed.
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Other surveys have also reported more negative responses to questions asking if the respondent
would feel comfortable using the technology (e.g. European Commission, 2015, 2017). By contrast,
some revealed more positive responses to general questions about the desirability of the technology,
(e.g. Konig & Neumayr, 2017; Liljamo, Liimatainen, & Pollanen, 2018). A possible explanation for this
contrast is that questions asking if the respondent would be comfortable using the technology make
the issue more immediate, tantamount to asking would you be happy to use the technology now.
General questions may be construed as referring to a further future and may feel less personally
salient to the respondent.

4.7 Summarising responses to different types of general questions on SDV attitudes

The general questions with which we started the survey are asking about different aspects of the
technology, and asking respondents to take different perspectives: it is therefore a simplification to
collapse the results into ‘negative’ or ‘positive’ attitudes towards the technology. Nevertheless, the
table below (same as Figure 1.1) provides a snapshot summary of these five different questions:

_ Negative Neutral Positive ~ Don’t know
N = 4,860 % % % %
What first comes to mind? (coded free-text) 55 30 15
Should this technology be developed? 39 9 52
Reasons why/why not (coded free-text) 43 21 36
Comfort with using the roads alongside 55 15 26 5
Comfort with riding in 58 13 24 5

28% of respondents give negative responses to all five questions, with 8% giving positive responses to
all. The overall picture then is of considerable variation across the sample, but also variation within
individuals’ answers.

4.8 How safe do respondents think self-driving vehicles should be?

The last of our general questions asked how safe SDVs need to be (Figure 4.12):

How safe do you think self-driving vehicles should be?

safety

Ig
—  F

Never causing a serious collision

As safe as the safest human driver _ 11 .
medium
X . safet
A little safer than the safest human driver - 10 ¥

As safe as an average human driver - 9
low
0

safet
It doesn't matter y

10 20 30 40

Percentage responses n = 4,860

Figure 4.12. Responses related to how safe SDVs should be
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We can classify these six answer options into three levels of desired safety, as indicated in Figure 4.16.
It is first of all notable that over one and a half times as many respondents choose the ‘high safety’
conditions as the medium or low safety options. Looking more closely at the 861 respondents who
choose one of the two ‘low safety’ answers, 76% of these stated in a previous question that they were
uncomfortable with the idea of riding in an SDV (55% totally uncomfortable): this suggests there is a
group of respondents whose hostility encourages disengagement. A few of the free-text responses to
the ‘What first comes to mind’ question from some of these ‘low safety bar’ respondents give the
flavour:
“Bloody stupid idea. Dangerous and making people more lazy than they already

”

are.
“Accidents waiting to happen. Dangerous.”
“Absolute crap. Should not be a thing, | completely disagree with them.”

“That it is absolutely pathetic. We all know tech stuff goes down along and no doubt
it will in driverless cars and cause even more crashes.”

“Dangerous. Unworthy. Pushed by greedy individuals whose true priorities are to
make excessive profits without care for others and likelihood of fatalities and
accidents.”

“Dead end, can’t think of anything more silly believe concept will slowly die a death
by disinterest.”

The sentiments expressed in the first free-text question are not reflected in the level of safety
demanded. 70% of those asking for a low safety bar express negative sentiments in their answers to
the first free-text question, and 53% give negative safety evaluations there too. 61% of all respondents
demand a high safety bar, but of these, only 45% express negative safety sentiments in that question
(barely more than the 42% of those asking for a low or medium safety bar). Although we separated
comments on safety into beliefs and emotions, it appears that many of these responses are instinctive:
these respondents seem not to want the technology and or to engage with a future they do not want
to see.

Those expressing the most positive views across all the measures in Section 4.7 are more likely to
demand a higher safety bar than others.
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5. Views on modes of SDV deployment and who might benefit and lose out from
the technology

5.1 Introduction

Potential deployments of self-driving technologies will affect others, not just those using them. This
section addresses participants’ views on these impacts. First, we asked them which deployments they
would consider to be useful “for society in general’. Next, we asked respondents to think about who
would benefit from the deployment of self-driving vehicles and who might lose out.

5.2 Which deployments would be useful?

Participants were asked: ‘For society in general, which of the following developments do you think
would be useful? Place the slider to indicate your view’. The slider ran from ‘not useful’ to ‘useful’ and
could be placed in one of nine possible positions (i.e. from -4 through 0 to plus 4). The table below
summarises the results but conceals the fact that negative opinions tend to be stronger than positive
opinions: of all the negative scores given across the seven modes, 43% are scored ‘-4’ whereas of all
positive scores only 22% are ‘+4’. Greater detail is provided in Appendix 6.

For society in general, which of the following developments do you think would be useful?

Low-speed self-driving shuttle buses [

Small self-driving delivery pods 37 54

Self-driving buses on regular routes uses 5
Self-driving taxis 47 43
Privately owned selfdriving cars 42
Self-driving car clubs (cars for short-term hire) 7

Selfdriving lorries 33

w
N
N

60% 40% 20% % 20% 40% 60%

Percentage responses

m Not useful Neutral m Useful n=4,860

Figure 5.1. Responses related to usefulness of developments for society in general

Each respondent’s average usefulness score across all seven modes correlates strongly with how they
answered the question of whether the technology should be developed (correlation®?® coefficient of
[+0.783]). Whilst there is clear variation regarding how warmly participants feel towards different
deployments, their overall view of the concept of self-driving technology appears to be an important

13 Further details on the calculation of the correlation coefficients in this report are given in Appendix 1.
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component of their assessment of each different mode. Those who worry about safety in their free-
text earlier in the survey give much lower ‘usefulness’ scores on average than those who didn’t.

For some respondents the preference for public transport deployments echoes the strong preference
for Government investment in public over private transport (3.4 above). One free-text response (to
Q4.8) puts it plainly: “For public sector vehicles yes, for private no.” Only some of the free-text
responses discuss different modes, and although others also call for public transport SDVs, when
public transport is mentioned it is as likely to be an argument against SDVs in favour of investing in
existing public transport (e.g. “I think [] funds should be spent on public transport like trains and buses
making them more affordable.”) or an argument for SDVs and the scope to reduce dependence on
public transport (e.g. “Exciting for people living in rural areas with no public transport who feel unable
to cope with driving”).

5.3  Who do respondents think will lose out or benefit from the introduction of SDVs?

We asked participants who they thought would ‘lose out or benefit from the introduction of self-driving
vehicles’. Figure 5.2 presents the results:

Who do you think will lose out or benefit from the introduction of SDVs?

SDV companies will benefit the most 5 I 4 17 35 _
Logistic companies will benefit the most 7 . 8 24 38 -
SDV will widen travel access 7 - 15 27 30 -
People outside urban districts will lose out more 11 I 12 33 26 -
Poorer people will benefit more thanricher 9 _ 29 26 9 I
0 10 20 30 40 50 60 70 80 90 100

Percentage responses

Don'tknow mStrongly disagree Disagree Neither agree nor disagree Agree m Strongly agree n=4,860

Figure 5.2. Views on who will lose out or benefit from the introduction of SDVs

43% agree that SDVs will widen travel access compared to 23% disagreeing, but 39% of respondents
think those outside urban districts will lose out, and 50% disagree that poorer people will get more
than richer people from the technology. The results also indicate a level of cynicism in the strong
expectation that SDV companies will be the principal beneficiaries'*and the strength of belief that the
poor will lose out. As with the results in Section 5.2, those who are more confident that SDVs will
widen travel access, or who believe that the less well-off will benefit from the technology, tend to hold
more enthusiastic views as to whether the technology should be developed.

14 One respondent expressed this vigorously: “/ do not trust the technology. Break downs, hacking and general
reliability are problems. Companies lie about exhaust emissions. In the past they have misled us about the
dangers of smoking. If there is a profit to be had they will mislead or lie.”
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There is wide variety in the responses. Other than in the first and last statements, respondents tend
to avoid strong agreement or disagreement, and plenty provide neutral responses, with an average of
33% giving ‘neither agree nor disagree’ or ‘don’t know’ responses across the five questions. This may
reflect greater uncertainty when asked for predictions.

Taken together, the results in Sections 5.2 and 5.3 show that respondents tend to be unenthusiastic

about the deployment of SDV technology in private transportation and unconvinced that the
technology will achieve some of the societal goals promoters claim it will address.
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6. How should SDVs share the road with other road users?

6.1 General views on how SDVs might share the road with other road users

We first asked about respondents’ general expectations of a world in which SDVs share the road with
others. Figure 6.1 shows the results:

Views about how SDVs might share the road with other road users

It must be clear to other road users if a vehicle is driving itself 2| 3 7 25 _
SDVs must follow the same rules as other road users 3 I 3 7 27 _

“more cautoush than umandrvers 483 13 3 s

Human drivers will cut in front of cautious SDVs 8 I 7 20 41 _

Pedestrians will walk in front of cautious SDVs 8 . 18 23 30 -

Fast reacting SDVs should be allowed to drive closer 3 _ 37 15 11 .

0 20 40 60 80 100
Percentage responses

Don't know m Strongly disagree Disagree Neither agree nor disagree Agree m Strongly agree n = 4,860

Figure 6.1. Views on how SDVs might share the road with other road users

The strength of agreement for the first three propositions is notable!>. Most participants want SDVs
to behave similarly to human driven vehicles (following the same rules; not being allowed to reduce
following distances based on faster reaction times), but at the same time they expect them to be
different: clearly identifiable, and likely to be taken advantage of by human drivers and to a lesser
extent pedestrians. Those in favour of developing the technology are less likely to object to the idea
that ‘If SDVs are able to react more quickly than human drivers, they should be allowed to drive much
closer to other vehicles™®.

6.2 Drivers' and non-drivers’ views on how SDVs might be controlled when driving

‘Should occupants of an SDV be able to take control of the vehicle?” We asked questions on this topic
in two different contexts, one version for those who reported themselves to be drivers (3,574
respondents) and one for those who stated they were non-drivers (1,286). The results are shown in
Figures 6.2 and 6.3 respectively:

15 As in the results for Section 5.2, the two statements framed as predictions (people will take advantage of
cautious SDVs) elicit a higher proportion of ‘neither agree nor disagree’ responses. The other four are normative
statements about how the world should be and there is less uncertainty with these.

16The positive correlation coefficient between the two statements is 0.400.
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Drivers' views on how SDVs might be controlled when driving
If | was riding in an SDV | would want to be able to take over 3 I A S _
the driving if | felt | could handle the situation more safely
If | was riding in an SDV | would want to be able to take over the driving 2I : - _
in order to have more control (e.g. to park exactly where | like)
I worry that SDV riders would not be able to react quickly : I & - _
enough if asked to take control while the vehicle was moving
If | was riding in an SDV | would want to be able to take 3. . o _
over the driving for my own pleasure sometimes
I'd be glad to let the SDV take care of the driving - _ - - _
so that | could make better use of the time
SDVs should always drive themselves without needing = _ - o -
or allowing intervention from a human driver

0 10 20 30 40 50 60 70 80 90 100

Percentage responses

Don'tknow  m Strongly disagree Disagree Neither agree nordisagree = Agree M Strongly agree n=3574

Figure 6.2. Drivers’ views on how SDVs might be controlled when driving

Non-drivers' views on how SDVs might be controlled when driving
If riding in SDV, | would want someone 424 11
there to take control if necessary
| worry that SDV riders could not react s 7 19
fast enough to take control
SDVs should always drive themselves 3 130 2n
without human intervention
0 10 20 30 40 50 60 70 80 20 100

Percentage responses

Don't know m Strongly disagree = Disagree  Neither agree nor disagree m Agree m Strongly agree n=1286

Figure 6.3. Non-drivers’ views on how SDVs might be controlled when driving

The consensus of responses to the first and the last statements from both drivers and non-drivers is
striking: a large majority of respondents agree that humans should be able to take control of an SDV,
even though they express concern that SDV riders might not be able to react quickly enough. The
alternative proposition, that SDVs should drive with no intervention, is rejected by the majority. Belief
that the technology should be developed correlates with greater confidence in the SDV being in
control®’,

6.3 Anticipated levels of comfort while interacting with SDVs and HDVs as other road users

We next asked respondents how they felt about the prospect of interacting with SDVs as fellow road
users as compared to interacting with human driven vehicles. The question format was a slider for

17 Combining the responses of non-drivers and drivers, 912 agreed that ‘SDVs should always drive themselves
without needing or allowing intervention from a human driver’ and of these, 702 (77%) think the technology
should be developed.
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each scenario, running from ‘more comfortable with SDVs’ to ‘more comfortable with human-driven
vehicles’. It could be placed in nine possible positions (i.e. from -4 through 0 to plus 4). Questions
relating to sharing the road as a driver or as a cyclist were put to drivers and cyclists only. The
combined results are shown below (Figure 6.4):

Road users have to interact with other road users as they travel. In each of the following roles, would you
be more comfortable interacting with self-driving vehicles or interacting with human-driven vehicles?

As a pedestrian, or wheelchair or mobility scooter user,

. - =4,860
crossing a suburban road with light traffic "

When driving a conventional vehicle,

X . =3,574
being overtaken by a vehicle "

As a cyclist, riding on a narrow suburban street n=1438

62
52
49
10% 30% 50%

50% 30% 10% 70%

Percentage responses

m More comfortable with SDVs Neutral m More comfortable with human drivers

Figure 6.4. Combined answers about comfort while interacting with SDVs and HDVs

Across the different scenarios, more respondents state that they are more comfortable with the idea
of interacting with human drivers than with SDVs. However, it is noticeable that the gap between the
two narrows considerably for cyclists in an urban setting when compared to the more widespread
preference for interacting with human-driven vehicles expressed as a pedestrian. The need for
pedestrians to communicate with vehicle drivers is explored further in Section 9, and the views of
cyclists on sharing the road with SDVs is further explored in Section 10. For both cycling scenarios 12%
of cyclists give the maximum (‘-4’) score to state they are much more comfortable with the idea of
interacting with SDVs, although it is not possible to determine whether this expresses the strong
feelings against human drivers felt by some cyclists or positive feelings towards SDVs.

In the free-text answers, participants typically engage with the issue of sharing the road with SDVs in
general terms: e.g. “complete chaos and confusion with a mix driving /self-driving” or “until all vehicles
are driverless it would be unsafe”. But a number talk about more specific scenarios, such as whether
SDVs will ‘see’ pedestrians reliably or anticipate unexpected pedestrian behaviour.
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7. Views on the introduction of SDVs to the road and their regulation

7.1 Views on the conditions under which SDVs might be introduced

The purpose of this section was to ask participants how the introduction of AVs should be governed.
First, we asked whether SDVs will or should be introduced, and Figure 7.1 presents the answers:

Statements related to the potential introduction of self-driving vehicles

SDVs should only be introduced if they have I _
L. . 4 8 19 36
support from a clear majority of the public

SDVs are coming whether we want them or not 7 . 8 19 43 -
| don't trust the SDV companies to " . 50 > > -

make sure they are safe
SDVs will never work on public roads 8 . 22 24 22 -

We have no option but to trust that
. 4 25 20 27
SDV's will work properly

Our economy will suffer unless we are

at the forefront of SDV development

0 10 20 30 40 50 60 70 80 90 100
Percentage responses

Don't know ® Strongly disagree © Disagree  Neither agree nordisagree = Agree MStrongly agree  n=4860

Figure 7.1. Statements related to the potential introduction of self-driving vehicles

The only questions eliciting a clear majority (66%) response are the assertion that SDV introductions
must have majority public support: at the same time, 60% of respondents expect that the technology
is coming with or without that support. More people (40%) say they don’t trust SDV companies than
those disagreeing with this (25%), and 40% say that SDVs will never work on public roads compared
to 29% disagreeing; but there are sizeable numbers saying they don’t know or that they neither agree
nor disagree with these statements (35% and 32% respectively).

Positive general attitudes towards SDVs (belief they should be developed, comfort with the prospect
of riding in an SDV) associate with the expectation that SDVs are coming whether we want them or
not, and with the statement that we have no option to trust they will work. On the other side, negative
general attitudes associate with the assertion that they must have public support, lack of trust in SDV
companies and the belief that they will never work on public roads!®. These views warrant further
research since they might imply a degree of passivity in some of the support for the technology,
alongside a degree of active hostility in some of the scepticism towards it.

18 Belief that SDVs should be developed correlates positively with agreement that ‘SDVs are coming whether we
want them or not’ (correlation coefficient +0.412) and that ‘We have no option but to trust that SDVs will work
properly’ (+0.391); it correlates negatively with ‘SDVs should only be introduced if they have support from a clear
majority of the public’ (-0.164), with ‘/ don’t trust the companies developing SDVs to make sure they are safe’ (-
0.522) and with ‘SDVs will never really work on public roads' (-0.656).
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7.2 What should be the rules of the road for SDVs, and the rules governing how human
drivers and SDVs share the road?

Next, we asked how the rules for SDVs should be made and who should be making them. Figure 7.2
presents the results:

Statements on the rules of the road for SDVs, and the rules
governing how human drivers and SDVs should share the road

There should be international standards - I2 - . _
regulating SDV technology
SDVs should be regulated by g I A _

. 14 37
national governments

We should standardise the driving
9 - 10 25 30

environment internationally

Local councils should decide which roads o -
SDVs should be allowed to use

SDVs will be smart enough to abide by " - . B . -

different regulations in different countries

SDV should be regulated by the technology - - -
companies that understand them

SDV technology is too complex for government . .

agencies to understand and to regulate 2 28 2

0 10 20 30 40 50 60 70 80 90 100

Percentage responses

Don't know m Strongly disagree Disagree Neither agree nor disagree Agree mStrongly agree  n=4860

Figure 7.2. Statements on the rules of the road for SDVs, and
the rules governing how human drivers and SDVs should share the road

As with the previous set of questions, several elicit clear majority support: the belief that international
standards are necessary (81% agreeing) and that national governments should be regulating their
introduction (73%). Beyond those two statements there is considerable variation in views, with
weaker levels of agreement and greater numbers saying they neither agree nor disagree or that they
don’t know.

Nevertheless, it is noticeable that 49% agree with the idea that the driving environment should be
standardised internationally and 44% expect SDVs to be smart enough to abide with different
regulations in different areas. These two questions elicit a more positive balance of responses than
many of the others. Further, 41% agree that SDVs should be regulated by the technology companies
that understand them, against 30% disagreeing. This latter statement does not appear to be an
assertion that the tech companies should be exclusively self-regulating. Of those people who agree
with the involvement of the SDV companies in regulation, 1484 (73%) also agree that national
governments have a role and 89% agree that there should be international standards.

7.3  Who should be making the decisions over the introduction and regulation of SDVs?

The final question in this section continued to probe the issue of who should be making the decisions
over the introduction and regulation of SDVs. We asked how much confidence participants had in a
range of possible stakeholders making the decisions. Figure 7.3 provides the results:
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Who would you have confidence in when it comes to making decisions
about the introduction and regulation of SDVs?

National government

w
Y
w
N

Road safety and sustainable transport campaign groups - 29 38 _
International standards bodies [NE6 32 36 16

The companies developing the technology _ 30 33 _

Academic experts  [047 32 34 _

Vehicle owners clubs (e.g. RAC, AA) _ 37 34 -

Su

Local government

The public 37

&
nooR
=]

(=]
=
5]
[
(=]

30 40 50 60 70 B0 90
Percentage responses
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m No confidence A little confidence Medium confidence  m High confidence

3

Figure 7.3. Statements on who should be making the decisions over
the introduction and regulation of SDV's

As with previous questions, positive general attitudes towards the technology associate with higher
confidence in all of the above decision makers: a score averaging the levels of confidence across all
eight correlates with belief that the technology should be developed (correlation coefficient +0.474)
and with comfort with the idea of riding in an SDV (+0.447).

Most noteworthy is that although 73% of respondents agree that national governments should
regulate SDVs (Section 7.2 above), only 43% express medium or high confidence in them. Similarly,
although 66% agreed that SDV introduction needed majority public support (Section 7.1 above), only
26% of respondents have confidence in the public’s role in decision making. The lack of trust shown
towards SDV companies (Section 5.3 above) contrasts with 51% of participants expressing medium or
high confidence in SDV companies making decisions over the introduction and regulation of SDVs. As
might be expected, that lack of trust is associated with low confidence in SDV companies (correlation
coefficient -0.343).

In the free-text responses, a few call for regulation (e.g. “Unless they are strictly requlated there will
be a lot of accidents”) while others anticipate SDVs bringing about a more regulated road environment
or hope that there will be fewer rule breaking drivers, particularly drunk drivers.
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8. Perceptions of the rules of the road, and opinions on SDV roles and
responsibilities in the event of collisions

8.1 Introduction

This is the first of the five modules each shown to approximately 20% of the respondents. 992
participants completed this module. It combines two topics asking participants to think in more detail
about how a world with SDVs in it might work. How SDVs and human drivers and others share the
road presents challenges: stakeholders are already being asked to say how they want these challenges
met (e.g. Law Commission & Scottish Law Commission, 2019), but public surveys tend to focus on user
acceptance and to neglect this wider picture.

Developers are keen to keep proprietary systems private, but the public may want SDVs to be able to
account for their actions (see Stilgoe, 2018; Winfield et al., 2020). Human road users have a fluid rather
than rigid approach to road rule compliance, but will this suit SDVs, and who gets to set the new rules
for a road to be shared with new types of agent (Tennant, Neels, et al., 2021)? How do members of
the public want these agents to behave in shared space?

The first set of questions consider what should happen after a collision involving an SDV. The second
considers the nature of the rules of the road today before the third set addresses how the rules might
apply to SDVs.

8.2 What should happen after a SDV is involved in a collision?

This question was framed as follows: ‘If a self-driving vehicle is involved in a collision, what should
happen next? Currently, the Highway Code specifies that if you are involved in a collision, you must
stop and exchange details ‘to anyone having reasonable grounds for requiring them”. Figure 8.1
presents the results:

Views on what should happen after a self-driving vehicle is involved in a collision

All SDV data must be made available to investigators 2|1 4 23 _

SDV should be banned from the road

until a full investigation is completed 3 I':l 1 o

SDV occupants should have the same duties
5 10 11 31

as drivers do under the Highway Code

Regulator should have the authority to ban from the road all 6 I 7
SDVs of the same type until a full investigation is completed

Collision procedures are just teething
. 10 18 26 24
problems and will soon get resolved

SDV occupants were not driving and B _ - . .
herefore should be free to leave the scene
0 20 40 60 80 100
Percentage responses

Don't know m Strongly disagree Disagree Neither disagree nor agree Agree m Strongly agree n=992

Figure 8.1. Views on what should happen after a SDV is involved in a collision
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These responses suggest that participants want SDVs to demonstrate they are good citizens: as
newcomers they are not given the benefit of the doubt. Although the question wording does not make
any suggestion of responsibility, the strong agreement that the SDV involved should be banned until
an investigation is completed (82% agreeing) suggests that respondents have assumed that the SDV
might be at fault while the view that all SDV data must be handed over (92% agreeing) suggests a
desire to ensure accountability. 69% of participants agree with the more draconian proposal that ‘An
independent regulator should have the authority to ban from the road all SDVs of the same type until
a full investigation has been completed’ (8% disagreeing). So too the idea that passengers in the SDV
might be allowed to leave is roundly rejected (72% disagreeing with the suggestion). If the passengers
were in a truly self-driving vehicle, they could be argued not have had a role in the collision and might
be impatient to be on their way. The impression is one of a technology on trial, where any misstep
requires a full rethink. More research, exploring different scenarios with, for example, varying levels
of seriousness for the incident, would be needed to understand what responsibilities respondents are
attributing to users and operators of SDVs in such situations.

The statement expressing a prediction, that these issues will soon be resolved, provokes greater
variation, and perhaps a degree of hesitation, amongst respondents, with more giving neutral
responses (36%) than either those agreeing (33%) or disagreeing (31%).

A number of responses to the earlier free-text questions worry over the issue of responsibility too,
e.g.
“Who would be in control - there’s needs to be someone to take responsibility”

The ambivalence our respondents feel over control (Section 6.2) and responsibility reflects the current
debates over the boundaries between advanced driver assistance systems and more comprehensive
automation. The recent Law Commissions’ report has sought to unblur this boundary by proposing
new legally defined roles in self driving, namely the ‘user in charge’and the ‘Automated Driving System
Entity’ (Law Commission & Scottish Law Commission, 2022). Yet these debates themselves reflect
long standing issues with automated systems, in which easy tasks are automated and more complex
situations remain the responsibility of the human operator (Bainbridge, 1983; Leveson, 2011). The
existence of the boundary between human and machine agency necessarily introduces new
uncertainties.

8.3 Perceptions of current rules of the road
The following questions addressed the rules of the road today, and how strictly they must be adhered

to, in order to provide context for people’s views on future rules for SDVs. Figure 8.2 presents the
results:
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Views about the rules of the road
Being considerate to other road users is as N6
important as following the formal rules of the road

Drivers sometimes have to use common sense
instead of just following the Highway Code

2| 5 15

Drivers sometimes need to break
the formal rules of the road

W oa o= s
In some situations, if a driver obeyed the Highway
4 29 30
Code they would never make any progress on the road

0 20 40 60 80 100
Percentage responses

Don't know m Strongly disagree i Disagree  Neither agree nor disagree mAgree m Strongly agree n=992

Figure 8.2. Views about the rules of the road

Participants agree (at a rate of 91%) that driving involves being considerate to others and that drivers
sometimes need to use their common sense as much as following a rule book (77% agreeing, 6%
disagreeing), but there is more variation when it comes to the idea that the rules have to be broken
sometimes (42% agreeing, 29% disagreeing), and little support (29%) for the idea that breaking the
Highway Code is sometimes necessary for making progress on one’s journey. While there is some
desire for fluidity rather than rigidity over the rules, the overall message is one of consensus on the
importance of keeping to the rules while applying consideration and common sense.

8.4 Views about what rules that might be needed for SDVs

Having established people’s views on how human drivers should apply the rules of the road, we sought
to understand how they thought SDVs should integrate in that system. Figure 8.3 summarises these

results:
Views about what rules might be needed for SDVs

The companies behind SDVs must be able
to explain the actions taken by their vehicles

SDVs should always stick to the formal rules of theroad 5 Iz 13 _

If there are enough SDVs driving strictly by the rules, human = i -
drivers should be expected to drive strictly by the rules too

SDVs would be limited in how well they drive because

. 7 10 21

they lack the common sense of human drivers

wman devers vowards ther roagusers | © 1.7 = EN
than human drivers towards other road users

| e

19

Human-driven vehicles and SDVs ” . o 27 _
should not share the same stretch of road
SDVs should be allowed to sometimes a _ 11 20 -
break the formal rules of the road
0 10 20 30 40 50 60 70 80 90 100

Percentage responses

Don'tknow  m Strongly disagree Disagree Neither agree nor disagree ~ m Agree  m Strongly agree n=992

Figure 8.3. Views about what rules might be needed for SDVs

38



(p . q, Putures A survey of UK public attitudes

These answers present a complex picture: respondents accept that human drivers will use other
guidelines besides the rules when driving, such as consideration for others and common sense. But
they expect SDVs to always stick to the rules (80% agreeing) despite worrying that not following the
guidelines of common sense would limit the quality of driving SDVs could achieve.

The interaction between SDVs and human driven vehicles also provokes complex reactions: slightly
more respondents (32%) agree that the two should not share the same stretch of road than disagree
(30%) but 40% are unsure. A clear majority endorses the idea that with enough SDVs driving strictly
by the rules, human drivers should follow suit.?®> More research will be needed to understand how
people relate the rules of the road to the idea that drivers apply common sense: these should not be
imagined as alternatives, since common sense is what tells one when to apply which of the rules.

Noteworthy too is the strong consensus on transparency and interpretability: 92% agreeing that all
data must be available after a collision (Section 8.2 above) and 91% agreeing that SDV companies must
be able to explain their vehicles’ behaviour.

1972% agree that ‘If there are enough SDVs driving strictly by the rules, human drivers should be expected to
drive strictly by the rules too’ while 5% disagree. We should caution against over-interpretation here:
respondents express frustration with other drivers driving badly, especially in some of the comments in the
responses to the earlier free-text questions. With ‘double-barrelled’” statements such as this that include two
linked propositions it may be the case that respondents are agreeing with just one of them, the proposition that
human drivers should be sticking to the rules, irrespective of the introduction of SDVs.
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9. Interactions between drivers or SDVs and pedestrians at zebra crossings

9.1 Introduction

The UK’s zebra crossings generate encounters between pedestrians and drivers that can be
ambiguous, and their resolution sometimes requires communication. We wanted to know how people
thought such scenarios could and would be handled by SDVs. We asked 1,010 respondents in this
module consider three different situations at a zebra crossing:

1. An adult is standing by the zebra crossing but looking at their phone.

2. An elderly person is standing by the zebra crossing: they look as if they are waiting for the car
to go over the crossing before they themselves cross.

3. The zebra crossing is near a school and the time is the end of the school day: there are children
on both sides of the road and two of them are talking to each other while standing at the
crossing. It is not clear whether or not they intend to cross.

For each situation, we first posed the question ‘A human driver is approaching the crossing: what
should they do?’ before then asking ‘A self-driving vehicle (SDV) is approaching the crossing: what
should it do?’ In each case we offered three response options, e.g. for the first scenario:

1. Thedriver/SDV should judge that the adult does not intend to cross and keep driving with care
2. The driver/SDV should judge that the adult might be going to cross and slow down to a stop
3. Not sure

In each case the formulation involved an evaluation of the situation (judging, anticipating) and a choice
between stopping or proceeding slowly or cautiously. Some respondents will also have been mindful
of the fact that the Highway Code (Clause 195) encourages a presumption in favour of drivers giving
way to pedestrians.

Across the six questions (three scenarios each for human drivers and SDVs) an average 86% opted for
the option to stop, with little difference between the choice for the human driver and the SDV. The
detailed answers are provided in . The consensus on choosing the most cautious approach
for both HDVs and SDVs echoes responses in Section 8, and it is notable that the nuance of the
different scenarios does not result in very much variation in people’s judgements.

Having set these scenarios in respondents’ minds, we proceeded to ask them some more general
guestions about how zebra crossings might ‘work’ with SDVs.

9.2 Views on communication and SDVs at zebra crossings

The first set of more general questions asked about communication ‘in these sorts of situations’ and
then about how the zebra crossings might be managed with SDVs. Figure 9.1 show the results:
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Statements related to self-driving vehicles and zebra crossings

At crossings it helps when the people involved can
) : . 3 11 19 43
make eye contact in these sorts of situations
At crossings it helps when the people involved can
. . . . . 6 12 21 40
communicate with gestures in these sorts of situations
Zebra crossings should be converted to traffic
. . . . 7 19 18 30
light crossings to make it easier for SDVs
An SDV should be programmed to vary its behaviour
. . . . 11 15 20 28
at crossings according to time of day and location
0 10 20 30 40 50 60 70 80 90 100

Percentage responses

Don'tknow m Strongly disagree Disagree Neither agree nor disagree Agree mStrongly agree n=1,010

Figure 9.1. Statements related to self-driving vehicles and zebra crossings

Most participants agree on the need for communication between vehicles and pedestrians, with eye
contact only marginally preferred to gestures. 44% also expect SDVs to be able to adapt to different
contexts, whether this constitutes behaving as if they had common sense, or simply learning from
repeated engagement with different contexts. It is noteworthy that 46% agree with the proposition
that zebra crossings should be converted ‘to make it easier for SDVs’ compared to 29% disagreeing
with this. It may be that some of those agreeing with the statement are in favour of eliminating the
ambiguities of zebra crossings (highlighted by the preceding scenarios) in general, rather than having
a particular focus on helping SDVs.

9.3 SDVs' interaction with other road users
Finally, we posed five questions in the form of semantic differentials: participants were asked which
of a pair of statements was closest to their view, using a five-point scale. The results are shown below

(Figure 9.2):

Statements related to SDVs' interaction with other road users

Neutral n=1,010

SDVs need to 'understand' the intentions of people at 70 16 As long as they don't hit other road users

the side of the road when negotiating zebra crossings it doesn't matter what SDVs 'understand'
Pedestrians at zebra crossings should adapt - Pedestrians should not have to change their

their behaviour to help SDVs behaviour at zebra crossings to help SDVs
It would be harder interacting with SDVs than " It would be easier interacting with SDVs than

with human drivers at a zebra crossing with human drivers at a zebra crossing

SDVs would be able to cope well with the variety n SDVs would struggle to cope with the variety

of pedestrian behaviour at zebra crossings of pedestrian behaviour at zebra crossings
Pedestrians would want to communicate with the 7 Pedestrians would get used to SDVs and not

SDV just as they communicate with human drivers mind if they could not communicate with them
90% 0%  50%  30%  10%  10%  30%  50%  70%

Percentage responses

Figure 9.2. Statements related to SDV'’s interaction with other road users
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70% of respondents opt for ‘SDVs need to ‘understand’ the intentions of people at the side of the road
when negotiating zebra crossings’ over ‘As long as they don’t hit other road users it doesn’t matter
what SDVs ‘understand” (16%). The overall picture offered by these results is of participants unwilling
to see other road users having to change their behaviour in favour of SDVs but rather demanding that
SDVs fit in with the road users around them. Fitting in requires that SDVs perform like a typical party
to a social interaction: open to communication and capable of understanding others’ intentions.
Continuing the view that an SDV’s lack of human common sense might be a limitation, respondents
express doubt that SDVs might handle the sort of social interaction typically navigated by common
sense (58% favouring the view that they ‘would struggle to cope’ over 21% opting for ‘would be able
to cope’). Although the previous question sees respondents entertaining the idea of infrastructure
changes for SDVs, this does not extend to other road users having to make the world easier for them.
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10. Views on interactions between drivers and SDVs with cyclists and pedestrians

10.1 Introduction

Continuing to look at interactions with other road users, the next module addresses views on sharing
the road with other travellers. Because the interactions include cyclists, the allocation of modules to
respondents was adjusted so as to ensure a good number of cyclists answered this module.

In total 839 participants answered this module, of whom 345 cyclists responded to questions on the
interaction between cyclist and vehicle from the cyclist’s point of view and 418 (all of whom are

drivers) answered it from a driver’s point of view. Non cycling non-drivers only answered the
pedestrian questions.

10.2 Should SDVs share the road with pedestrians and cyclists?

The first question asked all participants in the module general questions about the relative safety of
SDVs and these other road users, and whether they should be kept apart (Figure 10.1):

Views on how SDVs might share the road with pedestrians and cyclists

Roads used by SDVs should have barriers : . 20 23 30 -
to ensure pedestrians don't get in their way
SDVs would be dangerous for cyclists 6 . 23 22 27 -
Cyclists and SDVs should not share
the same stretches of road / . 2 21 = -
SDVs would be dangerous for pedestrians 5 - 24 22 25 -
SDVs would be safer than human drivers for cyclists 6 - 18 26 28 -
SDVs would be safer than human drivers for pedestrians 6 - 19 26 27 -
0 10 20 30 40 50 60 70 80 90 100

Percentage responses

Don't know m Strongly disagree Disagree Neither agree nor disagree Agree W Strongly agree n =839

Figure 10.1. Views on how SDVs might share the road with pedestrians and cyclists

Superficially, it looks as if respondents are giving very similar answers to all questions, but it is different
respondents agreeing or disagreeing with different questions: thus responses to statement 4, stating
that SDVs would be dangerous for pedestrians, correlate negatively with responses to statement 6,
that SDVs would be safer for pedestrians (correlation coefficient -0.623). Respondents who previously
gave positive answers to whether the technology should be developed or whether they would be
comfortable sharing the road with SDVs are more likely to say that SDVs will be safer for pedestrians
and cyclists, and to disagree that they would be dangerous. For cyclists, they also tend to disagree
with the idea that they need to use separate roads.?° The suggestion of barriers between pedestrians

20 For example, comfort with the prospect of using the road alongside SDVs correlates positively with the view
that SDVs will be safer for pedestrians (+0.632), and negatively with the view that they will be dangerous for
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and SDVs is framed in a way that makes the proposal for the benefit of SDVs, which might elicit
agreement from those feeling positive about and wanting to enable SDVs as well as those feeling
negative about SDVs and wanting to protect pedestrians: there is no association between answers to
this question and general views on SDVs.

10.3 Views on human drivers’ and SDVs' proficiency in safely passing cyclists

Next, we showed participants the following picture, and asked two sets of questions, one put to
cyclists, and one put to drivers:

Figure 10.2 shows the results from cyclists:

pedestrians (-0.564). Belief that the technology should be developed correlates negatively with the view that
cyclists and SDVs should use separate road (-0.273).
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The picture shows a cyclist on a residential street.
Imagine you are a cyclist in this situation.
How much do you agree/disagree with the following statements?

i e pessongers and tner rosawsers |10 IR 22
it would frustrate passengers and other road users
SDVs would be smart enough to handle cyclist situations 8 - 10 22 _
| would feel safer with an SDV behind me 2
5 4 16 27
rather than a human driver

0 10 20 30 40 50 60 70 80 90 100

Percentage responses

Don't know m Strongly disagree Disagree Neither agree nor disagree = Agree m Strongly agree n=345

Figure 10.2. Cyclists’ opinions on different statements while cycling on a residential street

Cyclists fully endorse the view that these situations are difficult with human drivers behind them, with
85% saying ‘Drivers often pass too close to me in situations like this’. 53% go on to agree that they
expect SDVs to be able to handle these situations and 45% (against 24% disagreeing) say they would
feel safer with an SDV behind them than with a human driver.

With the same picture, drivers were asked a set of similar questions framed from their point of view.
The results are shown in Figure 10.3 below:
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The picture shows a cyclist on a residential street.
Imagine you are driving behind a cyclist in this situation.
How much do you agree/disagree with the following statements?

SDVs should leave a clear passing
distance when passing cyclists

| just have to wait to pass until
| can leave a proper passing distance

Other drivers often pass too close to cyclists

Cyclists should try to keep in to the left
to make it possible for cars to pass

If SDVs taking longer than human drivers,
it would frustrate passengers and other road users

SDVs will be smart enough to handle cyclist situations

| feel impatient with cyclists 32 26
0 10 20 30 40 50 60 70 80 90 100
Percentage responses
Don'tknow  m Strongly disagree Disagree Neither agree nor disagree  m Agree  m Strongly agree n=418

Figure 10.3. Drivers’ opinions on different statements while driving behind a cyclist on a residential
street

Although drivers clearly endorse the view that they must be of the cyclist in this situation (90%
agreeing), the majority of them also agree with the cyclists’ view that (other) drivers do not show the
requisite concern, with 86% agreeing that ‘Other drivers often pass too close to cyclists in situations
like this’. 45% of drivers expect SDVs to be able to handle these situations (21% disagreeing), views
that are only a little less positive towards SDVs than the cyclists’ in this respect.

10.4 Views on SDVs’ proficiency in interacting with pedestrians on residential streets

All participants in this module were then shown this picture of some pedestrians crossing a residential
road:
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Figure 10.4 presents the results of questions asked about the situation:

The picture shows pedestrians on a residential street.
How much do you agree/disagree with the following statements?

In residential neighbourhoods pedestrians
should have priority on the road

In residential neighbourhoods pedestrians will get in the way of SDVs - % e
because the pedestrians know that the SDVs will slow down or stop
Pedestrians should not wander across o5
the road even when it is quiet
SDVs will be smart enough to handle pedestrian situations 10 . 13
In residential neighbourhoods, SDVs will be - "

safer than human drivers for pedestrians

0 10 20 30 40 50 60 70 80 90 100
Percentage responses

Don'tknow  m Strongly disagree Disagree Neither agree nor disagree  m Agree  m Strongly agree n=839

Figure 10.4. Views about pedestrians on a residential street

These responses suggest a diversity of opinion concerning pedestrians, with 32% disagreeing that
‘pedestrians should not wander across the road even when it is quiet’. As with the cycling situation,
there is a balance in favour of the view that SDVs will be able to handle these situations: 41% saying
they will be safer than human drivers (29% disagreeing) and 44% saying they will be smart enough to
cope (20% disagreeing), but it is worth noting that over 30% give neutral responses to both predictive
questions.
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As noted in Section 6.3, some of the free-text responses mention worries over whether SDVs can cope
with unpredictable pedestrians. Assessing pedestrian behaviour on today’s road is highly subjective:
when is a pedestrian ‘wandering’ (with the implication of inattention) as opposed to crossing
purposefully? When is a street quiet enough to allow such wandering? The diversity of views on the
correct norms for handling pedestrians now may reflect this subjectivity. Yet these respondents on
balance have greater confidence that SDVs will cope with the envisaged situations than the
respondents in Section 9, where a clear majority feel that ‘SDVs would struggle to cope with the variety
of pedestrian behaviour at zebra crossings’. The framing there clearly set up the challenge as one
potentially requiring social interaction. In these cyclist and pedestrian scenarios, although one picture
has the pedestrians looking at the oncoming vehicle, the text does not emphasise the need for
communication in any way. Further research with alternative framings would be needed to test this
interpretation.

It is also possible that despite the framing of the statement, ‘SDVs will be smart enough to resolve
situations like this safely and efficiently’ respondents may not have found salient the potential trade-
off between maximising safety and optimising efficiency in terms of journey time. In isolation,
participants acknowledge the efficiency issue: for both the cyclist interaction and the pedestrian
interaction, many respondents agree that SDVs driving more cautiously might frustrate others. This
view is most strongly expressed by the drivers on the cyclist scenario where 71% agree that ‘If SDVs
took longer than human drivers to resolve situations like this, they would cause frustration to
passengers and/or other road users’. Simulation research could be used in future studies to explore
more deeply how different kinds of road users perceive this trade-off.
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11. Views on the use of data and surveillance on the roads

11.1 Introduction

SDVs will gather large amounts of data while perceiving the road around them, and as with other
digital technologies this will include a lot of data about people. Do our participants have strong views
about how this data should be used?

We opened this module (answered by 978 participants) with a series of questions about the use of
telematic black box recorders: the purpose of these questions is to test whether views about
hypothetical gathering of data by SDVs match views about the use data in a related technology that
already exists. provides the results of these questions, but we have not conducted the
comparative analysis for this report.

We then asked three sets of questions: first, whether other road users should assist SDVs by carrying
radio frequency identification devices (RFIDs) to allow them to be detected more easily; second to
consider how the data picked up by the SDVs cameras might be used; and lastly, whether respondents
as passengers in an SDV would be happy to share information about themselves.

11.2 Who should be required to carry radio-frequency identification devices (RFIDs)?
Figure 11.1 below presents the views on RFIDs:

Views on radio-frequency identification devices (RFIDs)

HDVs - human-driven vehicles

Other road users should not have to carry RFIDs 6 - 17 25 23 -

HDVs should carry RFIDs for traffic flow 6 20 17 30

Pedestrians and cyclists should carry RFIDs for road safety 6 - 24 22 19 -

HDVs should carry RFIDs for road safety 5

Pedestrians and cyclists should carry RFIDs for traffic flow 6 26 18 21

0 10 20 30 40 50 60 70 80 90 100

Percentage responses

Don'tknow m Strongly disagree Disagree Neither agree nor disagree Agree m Strongly agree n=978

Figure 11.1. Views on radio-frequency identification devices (RFIDs)

With an average 26% neutral responses across the five questions, and no majority positions either
agreeing or disagreeing, there is a diversity of opinion on this topic. There is a greater readiness to
entertain the idea of human driven vehicles carrying RFIDs than there is for pedestrians and cyclists
to have to carry them, perhaps because vehicle to vehicle communication might feel a more reciprocal
relationship. The reversely framed statement, that other road users should not have to carry RFIDs,
combines both HDVs and pedestrians and cyclists under the class ‘other road users’ which potentially
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conceals stronger views regarding pedestrians and cyclists not having to carry RFIDs than views
concerning HDVs not having to carry them. Nevertheless 44% agree that other road users should not
have to carry RFIDs, with 25% disagreeing.

11.3 Views on the use of sensors and cameras in today’s new vehicles and on any future
SDVs

Questions regarding the use of camera sensor data asked whether respondents were for or against
various uses. Figure 11.2 summarises the results:

Views on using the sensors and cameras on today's new vehicles and on any future SDVs

Camera sensor data should be anonymised 6 I 7 21 26

Camera sensor data info should be shared 5 20 30

14 21 31

5w [E
: -

Camera sensor data use to prosecute rule breakers

8

- 15
Camera sensor data used to reduce your premiums 5 -

7

e - e
0 10 20 30 40 50 60 70 80 90 100
Percentage responses

Camera sensor data used to reduce others premiums

Don't know m Strongly against = Against Neither against nor for = For m Strongly for n=978

Figure 11.2. Views on using the sensors and cameras on today’s new vehicles and on any future SDV's

Once again, many respondents express neutral views (an average 30% across the five questions). As
with the previous set of questions these downstream implications of the technology may represent
ideas not yet integrated into respondents’ views about the technology as a whole. However, there are
clear majorities in favour of the propositions that ‘All such data should be anonymised so that it does
not identify other road users’ and ‘When an SDV generates new data, such as map updates or detection
of new hazards, this information should be shared between SDV companies and not kept private’. This
latter point echoes expectations of transparency expressed in the first module (Section 8.3).

Ostensibly the desire for anonymisation is inconsistent with proposing the use of such data for
purposes such as reducing observed drivers’ insurance premiums or prosecuting rule breakers.
However, as noted elsewhere, many respondents have strong views about others’ bad driving,
something made explicit in some of the free-text responses. Speed cameras may provoke anger in
some, but 54% of our respondents agree that speed cameras make the road safer (3.3 above) and 50%
of this module’s participants are in favour of the use of SDV data to prosecute others. Enthusiasm for
the use of data to reduce insurance premiums is weaker but there are more expressing themselves
‘for’ this than ‘against’.
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11.4 Comparing views on two potential types of service for SDV riders when using their data
We presented two possibilities for the use of rider data:

1. ‘Imagine you are riding in a self-driving vehicle on a long journey. If you share your health data,
the vehicle could report if you fall sick, and maybe even drive you to hospital.’

2. ‘While riding in a self-driving vehicle, the vehicle operator could show advertisements to you
to reduce the cost of your trip. To do this effectively, operators might want your web browsing
history and other personal data.’

Both were followed by the question ‘Would you be against or for sharing this with the vehicle operator
in this situation?’. Figure 11.3 shows the responses:

For or against sharing your search data for advertising R _ = - I .
that might reduce the cost of trip
For or against sharing my health data so c - 20 23 22 -
that the vehicle operator can monitor your health
100

0 20 40 60 80
Percentage responses

Don'tknow  mStrongly against Against Neither against nor for For  m Strongly for n=978

Figure 11.3. Views on provision of services to SDV riders by using their data

For both, more respondents are against the idea of sharing their data than for it, and a majority (56%)
reject the idea of reduced trip costs if they are shown tailored advertising.
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12. Views on robots, SDVs as robots, and Artificial Intelligence (Al)

12.1 Introduction

This module (completed by 997 respondents) is designed to explore general attitudes towards robots
and Al. Later in the survey we ask a series of questions about participants’ general attitudes towards
technology with which to measure their ‘technological optimism’. The purpose of this module is to
explore whether attitudes to robots and Al might play a different role to general technological
optimism within respondents’ views about SDVs. A number of the questions repeat formulations used
within Eurobarometer 427 (European Commission, 2015). We do not report on this analysis in this
report. However, for the sake of completeness, and because the module includes some further
guestions regarding SDVs, we include the results here.

12.2 Respondents’ general view on robots and some specific applications

We began by asking about people’s views on robots in general, then about specific applications of
robots. Figures 12.1 and 12.2 present the results:

Views on different areas where robots and Al systems are being used

Robots are necessary for dangerous jobs 2. 7 16 44 _
Robots are a good thing for society
R 2 8 24 45
because they assist people
Robots are a bad thing for society
. 21 23 30
because they take away some jobs
0 10 20 30 40 50 60 70 80 90 100

Percentage responses

Don't know m Strongly disagree i Disagree ~ Neither agree nor disagree w Agree mStrongly agree  n=997

Figure 12.1. Views on different areas where robots and Al systems are being used

The following questions about specific applications ask ‘How uncomfortable, or comfortable, are you
with the idea of a robot doing the following jobs?’:
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How comfortable/uncomfortable are you with the idea of a robot doing the following jobs?

Robots carrying out much of the work in factories 2- 9 19 _
Robot helping you at home or garden 2- 14 20 _

Robot providing companionship to elderly 3 - 22 22 _

Being driven in arobotaxi 3 _ 24 18 _

Robot performing medical operationonyou 5 _ 24 17 _

0 10 20 30 40 50 60 70 80 90 100
Percentage responses n=997
Don't know m Totally uncomfortable Quite uncomfortable
Neither comfortable nor uncomfortable = Quite comfortable m Totally comfortable

Figure 12.2. Views on the idea of a robot doing different jobs

Most noteworthy within these responses is the level of aversion to ‘being driven in a robotaxi’ and
‘having a robot perform a medical operation on you’. These responses are quite closely correlated
(correlation coefficient +0.524) and suggest that some respondents consider that entrusting their
wellbeing to a robot crosses some sort of boundary of acceptability.

The free-text responses revealed some respondents having a strong aversion to robots, and in
particular the feeling that ‘we’ are being turned into robots:
“I am uneasy about most moves to create a robotic/less accountable world.”

“It would be like a robot world and there would be no independence, it would be taken
away from you.”

“l feel like we are being robotised.”

12.3 Respondents' views on specific applications of Al

We then asked a similar set of questions about specific applications of Al. Figure 12.3 presents the
results:
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How comfortable/uncomfortable would you be with Al systems
making the following decisions about you or other people?

Al diagnosing your medical condition 3 _ 22 25 23

Al delivering some conventional classroom teaching 4 23 22 22

Al deciding loan or insurance applications 3 25 23 21

Being driven in vehicle controlled by Al 4 _ 25 15 17

Al deciding state benefit eligibility 5 26 19 19
0 10 20 30 40 50 60 70 80 90 100
Percentage responses n=997
Don't know m Totally uncomfortable Quite uncomfortable
Neither comfortable nor uncomfortable = Quite comfortable m Totally comfortable

Figure 12.3. Views on the idea of a robot making decisions about you or other people

There is a broader resistance to these Al applications when compared to the more discriminating views
about robots. However, the highest level of discomfort is seen with the prospect of being driven in a
vehicle controlled by Al, with 55% stating they would be uncomfortable with this. It is noteworthy that
the correlation between those uncomfortable with an Al controlled car and those uncomfortable with
the idea of a robotaxi is very high (correlation coefficient +0.835). This suggests that respondents make
little or no distinction between Al systems and robots in terms of their willingness to place their safety
in their hands.

12.4 Views on the use of Al systems in SDVs

Lastly, we presented three questions framed as semantic differentials (see 9.3 above). Figure 12.4
presents the results:

Statements related to artificially intelligent (Al) systems in SDVs

Neutral n=997
Al will one day be better than human “ Al will never be better than human

intelligence for the task of driving intelligence for the task of driving
It’s OK if the decisions an SDV Al system took in It’s essential that the decisions an Al system took
a particular situation cannot be fully explained in a particular situation can be fully explained

SDV developers should be required to make public SDV developers should be allowed to keep

E . 12 . . .

the full details of how their Al systems work private the details of how their Al systems work
90% 60% 30% % 30% 60% 90%

Percentage responses

Figure 12.4. Statements related to Al systems in SDVs
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These results are quite striking. First, in spite of the majority aversion to the idea of riding in an Al-
controlled vehicle, more respondents expect that ‘Al will one day be better than human intelligence
for the task of driving’ than the opposite?’.

Second, as with earlier modules, respondents are decisive in their view of the need for transparency
and interpretability of SDV Al systems. Yet these demands are challenging for self-driving vehicles if
they are to be able to cope with more fluid, less controlled environments, or what Suchman and
Weber (2016) described as the ‘open horizon of potentially relevant circumstances’. By their very
nature such environments, and the behaviours that results from interacting with them, are not fully
determined. The desire for transparency presents a challenge. We have seen earlier that people agree
that self-driving vehicles need to drive like human vehicles if they are to mix on the road, coping with
unfolding circumstances. But they would also like vehicles to be deterministic and fully explainable.
The concerns, uncertainties and diversity of opinions we reveal in relation to SDVs are not a function
of ignorance but a reflection of uncertainties around the technology that the experts themselves are
currently grappling with, some of which will not be easily resolved in the short term.

21This does not represent a contradiction. Discomfort with the prospect of riding in an Al-controlled vehicle
correlates negatively, -0.504, with belief that SDVs will one day be better than humans at driving. But of these
1,005 respondents, 16% are amongst those who said they would be uncomfortable with the prospect of riding
in one (something that could be construed as referring to the present) but are also amongst those who agree
that Al will one day be better. The shift from present to future seems to tip the balance, as discussed in Section
4,
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13. Socio-demographic measures, and other attitudes of our respondents

13.1 Introduction

Literature reviews have identified a wide range of variables associated with attitudes towards SDV
(Becker & Axhausen, 2017; Gkartzonikas & Gkritza, 2019; Tennant et al., 2019). These include:

e Core socio-demographic variables

e Age and gender

e Income and education

e Measures of other attitudes

e Attitudes towards technology

e Ideology

e Attitudes towards driving and modes of transportation

e Behavioural measures

e Existing travel choices

Typically, these measures are used as independent variables predicting SDV technology acceptance in
a variety of models. Some of the measures in this survey can serve as measures of SDV technology
acceptance. However, our main objective is not to create another model to predict factors enabling
or preventing acceptance by individual users, but to explore public attitudes towards SDV technology
and its integration on the roads.

With this objective in mind and constrained by the need to manage the length of the survey, we
included measures of those variables from the user acceptance literature that we considered also to
have a bearing on our broader research agenda.

13.2 Measures in this survey - attitudes

The road of today

Section 3 documents the measures we used to assess respondents' policy priorities with respect to
transportation. We also measured levels of preference for provision of public transportation, attitudes
to speed limits and fuel taxes, and towards the relative prioritisation of cars over other road users.

Technological optimism

shows the results for nine items measuring more general attitudes towards technology.
We have used these in the past to build useful scale measures of technological optimism (Tennant,
Howard, Franks, Bauer, & Stares, 2016; Tennant et al., 2019).

Socio-political attitudes

shows the results for three different measures of socio-political attitudes. Some recent
studies (Mack et al., 2021; Mohammadzadeh, 2021) have explored associations between political
ideology and user attitudes to acceptance. Socio-political attitudes also play a role in views on
regulation and the role of private enterprise in introducing new technologies. Our first measure asks
respondents to place themselves on a sliding scale from left to right in terms of political orientation.
The second is a ten-item battery, nine of which came from the British Election Survey?? . The third asks
respondents to state how they voted in the 2016 referendum on the UK's membership of the
European Union.
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Attitudes towards driving and car ownership

We asked the 3,574 drivers amongst our respondents seven questions about their attitudes towards
driving and car ownership. These were in the form of semantic differentials on a five-point scale (as
described in section 9.3): respondents were asked, ‘Please read the following pairs of statements. For
each pair, please select a point on the scale to show how much closer your view is to one of them than
the other. If you agree/disagree with both equally strongly, please select the middle point.” For
example, one pair contrasted ‘I find driving easy’ with ‘I find driving difficult’. provides
the results.

13.3 Measures in this survey - socio-demographics
We obtained socio-demographic measures and information on travel behaviour:

e Region, using 12 geographical locations.

e ‘Habitat’, using descriptions of where respondents lived: city, suburb, town or rural travel
habitats

e Travel behaviour, based on behaviour prior to the pandemic. This was measure by a matrix
which offered seven different modes of travel and five different frequencies from ‘Never’ to
‘Once or more times a day’.

e Disabilities: respondents were asked if they had “any disabilities or any other issues affecting
your mobility that prevent or hinder you from travelling by any of the following modes”
followed by a list comprising walking, cycling, driving myself, public transport and ‘Yes, but not
covered by the above’, as well as the answer option ‘No, none’. The 1,170 respondents who
said they had a mobility issue were given the option of providing further details in free-text.

e Education using five steps and a question covering vocational or professional qualifications

e Household income was measured in eight steps.

Results for the above are shown in
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14. Further research with this dataset

Throughout the report we have indicated some of the associations between the different items
covered by the survey. We will be conducting further research to analyse these associations
systematically. These associations tend to be used to generate market profiles for potential users of
the technology. By contrast our research will be focused on developing a better understanding of the
responses that cluster together, and of the characteristics of the different groups with such clustered
responses to the societal impact of this technology. The objective is to understand citizens as partners
in the future as opposed to the barriers to acceptance they are often theorised to be (e.g. Kbnig &
Neumayr, 2017; Raj, Kumar, & Bansal, 2020).

We can provide a snapshot of the way that different participants respond to SDV technology in general
terms. Figure 1.1, repeated below, sets out five measures which we compressed to 'negative’, 'neutral’
or 'positive’ towards the technology:

_ Negative Neutral Positive  Don’t know
N = 4,860 % o % o
What first comes to mind? (coded free-text) 55 30 15
Should this technology be developed? 39 9 52
Reasons why/why not (coded free-text) 43 21 36
Comfort with using the roads alongside 55 15 26 5
Comfort with riding in 58 13 24 5

For the 'comfort with' questions the compression combines the ‘Don‘t Know' answers with the 'Neither
comfortable nor uncomfortable' answers. Similarly for the question 'Should this technology be
developed?' we have treated the 'Not sure' answers as neutral. This reduction necessarily loses nuance
but is appropriate for the summary picture we present below.

Cross-tabulations of these five general measures of enthusiasm for SDVs against some of the socio-
demographic and attitudinal variables associated with attitudes towards self-driving vehicles provides
an effective snapshot?3. schedules this analysis which we summarise:

e Men tend to be more positive about self-driving vehicles than women are (Becker & Axhausen,
2017)

e Younger people tend to be more positive than older people (Becker & Axhausen, 2017)

e Those more optimistic about technology generally tend to be more positive about self-driving
vehicles than the less optimistic are (Tennant et al., 2019)

e Urban dwellers tend to be more positive those from rural locations (Becker & Axhausen, 2017)

e Those claiming greater knowledge and engagement with the topic tend to be more positive
(Sanbonmatsu, Strayer, Yu, Biondi, & Cooper, 2018)

These results concord with the literature as indicated by the references and the literature reviews
already mentioned above.

23 Cross-tabulations are simple associations between two variables, and we can assess the strength of the
associations with a range of statistical tests. Multi-variable analyses such as regression models, using all the
variables and other relevant measures such as socio-demographic characteristics, would provide a clearer
picture of how the variables are related to each other. Provisional analyses of this kind, not reported here,
indicate that all of the associations considered above remain statistically significant (at the conventional 5%
level) even when controlling for the remaining variables in the list above.
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15. Conclusion

Companies developing the technology often suggest that problems of public trust will be resolved
with greater awareness or information about the technology. Our surveys suggest this won’t be the
case. The concerns, uncertainties and diversity of opinions we reveal here reflect some of the
uncertainties around the technology that the experts themselves are currently grappling with, some
of which will not be easily resolved in the short term. Indeed, on a number of detailed issues the expert
respondents showed a wide variety of responses with similar numbers both for and against various
approaches.

Most of our expert interviewees see the technology as intrinsically desirable. In interviews, many
experts argue for light touch regulation, and some also expressed impatience that the new rules of
the road needed to be sorted out soon. Both in interview and in the survey experts tend to downplay
concerns about humans and self-driving vehicles mixing in shared space and about the importance of
transparency and explainability. This creates a potential conflict with the public for whom these
concerns are central and for whom knowing what they are dealing with when interacting with SDVs
on the road is essential.

We mentioned above the challenge of public desires for self-driving vehicles both to blend in and to
be distinguishable: but this simply reflects the developer's promise that self-driving vehicles should be
both better than human drivers but capable of fitting in without demanding any adaptation from them
or other road users. Fitting in requires interacting with others in ways they are familiar with. Just as
when two drivers negotiate who passes first through a narrow space, human drivers as a group, and
those responsible for self-driving vehicles, will have to negotiate how to share the road. The
developers' tendency to reject the role of the public in this negotiation is unlikely to resolve the issues
satisfactorily.
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Appendices

Appendix 1 - Sampling methodology

Respondents to the survey were recruited via Qualtrics, the same company that hosts the web
platform in which we set up the questionnaire. Qualtrics provides respondents through a selection of
industry partners who curate survey panels. Such panels comprise members of the public who have
signed up to take part in surveys, usually in exchange for modest compensation in the form of
vouchers that can be redeemed for cash or in high street or online shops. These companies go to
considerable lengths to maximise the numbers of people they have on their panels, and their diversity
in terms of socio-demographic and consumption characteristics. While any resulting sample from their
database cannot be thought of as a strict probability sample of the general public, the efforts at
maximising variability (known in survey research as ‘indirect approximation’) go some way towards
addressing worries about biases that may be present in the sample as a result of the way people are
recruited.

During the sampling process, nested hard quotas were applied to try to ensure that we obtained a
roughly even split of males and females within each age bracket, and a distribution of age that reflects
that of the UK population. There were some imbalances in the gender splits across age bands in the
sample: fewer younger men than women, and more older men than women. We calculated a weight
to adjust these proportions to more closely match their population counterparts, and applied it to all
of the results reported in this document, apart from the demographic variables documented in this
section. Population statistics for gender are not available for the ‘other’ category, so in our weighting
variable we assigned those cases a weight of 1, and adjusted the proportions of males and females
accordingly. The mean weighting value was 1.1178, median 0.9897, minimum 0.5895, maximum
2.0403.

Participants were assigned to the different modules in a quasi-random way, employing a least fill
strategy to try to ensure that each module contained respondents with a range of socio-demographic
characteristics, but also ensuring that the module that they were given was appropriate given their
stated travel habits (e.g. questions asking for a cyclist’s perspective were only asked to those who
stated that they do cycle).

Data Cleaning

Online survey participants are adept at completing surveys rapidly. After early pilots we agreed with
Qualtrics to apply a threshold completion time of 15 minutes.

Qualtrics apply their own data scrubbing to the data. We then applied quality controls to the data and
excluded responses with:
e Nonsense responses to the free-text questions
e Excessive straightlining (i.e. giving exactly the same answer to each question) on the larger
batteries
e Consistently speeding on a selection of the survey pages - this was measured by identifying
respondents in the lowest deciles for time taken on each of four different pages
e Implausible travel modes: respondents who say they used all of the travel modes (see
below) more than once a week.

We excluded 901 respondents (16% of the original sample) through these procedures.
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Analysis

The majority of analyses reported here are simple univariate statistics displayed in bar charts, showing
the percentages of respondents who gave particular answers. In some places we make reference to
correlation statistics to illustrate how answers to pairs of questions are (or are not) related. Those
reported in the main text are Pearson correlation coefficients, which are well-known and easily
understood: they have a possible range of -1 (indicting a perfect negative linear association — such as
would be illustrated with points lying directly on a straight line of best fit in a scatterplot) through 0
(indicating no linear association) to +1 (a perfect positive linear association). For these calculations we
exclude ‘don’t know’ responses and treat the question response options as representing continuous,
interval-level scales. In a strict sense, the answer options form only ordinal scales, so we would caution
against interpreting the Pearson statistics as representing the associations very precisely — they
nevertheless provide an accessible indication of how respondents’ answers do (or don’t) vary
systematically. In we substitute for Pearson correlation statistics an alternative (gamma),
which is defined specifically for items with ordinal response scales.

Comparative US and 'Expert’ surveys
US survey

A similar survey was conducted in the USA with data collection in February and March 2022. Survey
text was essentially the same with the following exceptions:

e Where appropriate, language was amended to use standard American English terminology:
for example, the references to zebra crossings were replaced by 'unsignalled crosswalks'

e The survey includes four modules rather than five, eliminating the module using pictures of
typical UK street scenes with pedestrians and a cyclist.

e A sub-sample of respondents from Maricopa County, Arizona was obtained. The total US
sample of 1,890 included 152 of these Maricopa residents.

e This Maricopa sub-sample were asked a few questions specifically about the self-driving
vehicles currently deployed in part of the county.

Full results from the US survey are available in a separate report, arranged like this one to enable easy
comparisons.

'‘Expert' Survey

We invited developers, other stakeholders and interested observers to complete a shortened version
of the survey, also on the Qualtrics platform. Respondents were invited either by direct email contact
or by an invitation posted on two different Reddit chat groups. In this report we refer to our
respondents as 'experts', reflecting the fact that most have had much more involvement in the
technology than our public respondents (see for details on how this was measured).

Although 113 people started the survey, a number exited the survey before completing it. The survey
was explicitly divided into a short survey of core questions, followed by an invitation to continue to
supplementary questions. As shown below, 80 people completed the short survey and 73 people
responded to all questions on self-driving vehicles. The 80 respondents who answered the short
survey were asked to describe their role, and were offered six different descriptions from which they
could choose any that applied:

63



(p . q, Futures ¢ A survey of UK public attitudes

Self-descriptions

(n = 80) Yes No
Interested Observer 35 45
Tech commercial 29 51
Tech non-commercial 11 69
Social scientist 16 64
Regulation specialist 21 29
Other 13 67
Total 125 325

Figure 15.1. Occupational self-descriptions of survey respondents

Of the 80 respondents, 37 described themselves as involved in self-driving technology development.
The sample was fairly evenly split between North American and European respondents, with less than
10% from other continents. Over 90% of respondents are male.

Full results from this survey are available in a separate report.
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Appendix 2 — Survey demographics (unweighted)

Respondents by age and gender
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Table below compares survey participants’ home region with the population distribution:

United Kingdom population?* survey respondents
by region % %
Northern Ireland 2.8 1.9
North East 4.0 4.5
Wales 4.7 4.7
East Midlands 7.3 7.3
Scotland 8.1 7.6
Yorkshire and the Humber 8.2 8.5
South West 8.4 7.7
West Midlands 8.9 8.6
East England 9.3 9.0
North West 11.0 11.9
London 13.4 12.8
South East 13.7 15.6

24 ONS (June, 2021), ID 294729, Population of the United Kingdom in 2020, by region
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Figure below shows how respondents categorised where they lived out of four options:

Percentage responses

40

30

20

10

Habitat

19
In avillage or In/near the In the suburbs  In/near a town
rural area centre of a city of a city

n=4,860

Respondents’ mobility difficulties

Disability
% of total respondents

Difficulty with:

Walking, 15%

Cycling, 10%

Driving, 8%

n=4,860
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Figure below shows the percentages of respondents who reported using each mode at least once a
week?:

Regular travellers who use the following travel modes at least once a week

Motorcycle or moped . 4
0

10 20 30 40 50 60 70

Percentage responses

*On foot, or in a wheelchair or mobility scooter, for more than 10 minutes per journey n=4,860

Highest level of education completed

Post-graduate degree (MA, MSc, PhD etc.) 13

Undergraduate degree (BA, BSc etc.)

| I
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w

Secondary education (A-Levels, NVQ3 or similar)

Secondary education (GCSE, O-Levels or equivalent) _ 25

No formal academic qualifications

w

o
v
=
o

15 20 25 30 35

Percentage responses n=4,860

2> Readily available national comparative data asks what proportion of all trips use which mode. Modes other
than car or on foot show less strongly on this basis, e.g. the National Travel Survey for England:


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1019462/nts-factsheet-2020.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1019462/nts-factsheet-2020.pdf
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Income
Low income 29
(< £20,000)
Middle income 29
(£20,000 - £49,999)
High income 23
(> £50,000)
0 10 20 30 40 50 60
Percentage responses n=4,860
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Appendix 3 — Free-text coding and reliability checks (Q4.1 and Q4.8)

The coding of the free text responses to Questions 4.1 and 4.8 was carried out by two of the authors.
Both coders started by coding small numbers of responses independently and then comparing notes
to progressively develop a coding frame. This was refined by both subsequently coding a small number
of the same responses and comparing.

The final coding frame is shown in Section 4.5 of the report. To confirm coding reliability, both coders
coded Q4.1 and Q4.8 for two sets of 25 respondents, i.e. 50 free-text responses in each set. With 13
codes for each set this represents 650 possible codes for each response. The two different sets of 25
were coded early and late in the coding exercise.

The measurement of reliability repeats the approach adopted by some of the authors in previous
studies (Tennant, Howard, & Stares, 2021). Cohen’s Kappa co-efficient for the first set was 0.66.
Cohen’s Kappa is considered to correct too strongly for chance agreement (Gwet, 2008; Wongpakaran,
Wongpakaran, Wedding, & Gwet, 2013) in analyses such as ours, where most of the sampled units
were not marked by either coder as having most of the codes present - in 83% of cases both coders
deemed the code to be absent. Gwet’s AC1 coefficient (Riffe, Lacy, Fico, & Watson, 2019) aims to
correct for this and was calculated as 0.90. These steps taken to achieve a reliable coding scheme were
necessary to enable us to make claims about the nature of the content in the corpus such as relative
prevalence and co-occurrence of themes (Krippendorff, 2004).

The reliability statistics for the second set of 25 respondents were: Cohen's Kappa 0.75, Gwet's AC1
0.92.
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Appendix 4 — Should SDV technology be developed? Answers by age, gender, and habitat

Respondents' views on whether the SDV technology should be developed or not, by age
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Respondents views on whether the SDV technology should be developed or not by gender

Male 7

Female 11

Gender

Other 24
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Respondents' views on whether the SDV technology should be developed or not, by habitat

City 8
Suburb 8

Rural/village 9

Habitat

Percentage responses

Not sure  m Definitely not = Maybe not = Maybeyes m Definitely yes n=4,855
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Appendix 5 — Sources of data for survey series

In Section 4.6 we present results from a series of surveys conducted by two of the authors. All of these
surveys have asked two questions relating to comfort with SDV technology, one addressing the
prospect of using the roads alongside them, the other that of riding in them. the wording of these
qguestions has been varied, as has the order in which they have been asked. The authors have
previously carried out experimental variations within individual surveys to assess whether the term
used to describe the SDV (e.g. autonomous vehicle, driverless car etc) and the order in which the two
scenarios (using the roads alongside versus riding in) affects the results.

The specific wording of the questions asked, and details of the funding used to collect the data, is
provided for each survey below:

2015: data collection funded by Goodyear Tyre and Rubber Company (Tennant et al., 2015).

Now we would like to ask you next for your opinion on autonomous cars, sometimes
also called driverless cars. Autonomous cars are cars which drive themselves with
little or no intervention by the human user. Already, many cars have advanced driver
assistance systems such as lane departure warning intended to increase safety.
Now, making the car fully autonomous will be the next step. How would you feel
about driving on roads alongside autonomous cars?

Answer options a 4 point scale: Totally / quite / not very / not at all - comfortable, with 'Don't Know'
option.
Second question:

And how would you feel about being a passenger in an autonomous car?

2016: data collection funded by Goodyear Tyre and Rubber Company (Tennant et al., 2019).

Now we'd like to ask you next for your opinion on autonomous cars, sometimes also
called driverless cars. Autonomous cars are cars which drive themselves with little
or no intervention by the human user. Already, many cars have advanced driver
assistance systems such as lane departure warning intended to increase safety.
Now, making the car fully autonomous could be the next step. How would you feel
about driving on roads alongside autonomous (driverless) cars?

Answer options a 7 point scale: Totally / very / quite - comfortable; neither comfortable nor
uncomfortable; quite, very, totally uncomfortable 'Don't Know' option.

Second question:

And how would you feel about using an autonomous (driverless) car instead of
driving a traditional car? Same answer options.
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2017: data collection funded by departmental funds from London School of Economics and City,
University of London.

In this survey we used the following introduction of the topic before asking the comfort question about
driving alongside and using autonomous cars: but we conducted an experiment to see if the order
mattered. The results in section 4.6 combined both conditions.

Now we'd like to ask you next for your opinion on autonomous cars, sometimes also
called driverless cars. Autonomous cars are cars which drive themselves with little
or no intervention by the human user. Already, many cars have advanced driver
assistance systems such as lane departure warning intended to increase safety and
to make driving easier. Now, making the car fully autonomous could be the next
step.

How would you feel about driving on roads alongside autonomous (driverless)
cars?

Answer options a 7 point scale: Totally / very / quite - comfortable; neither comfortable nor
uncomfortable; quite, very, totally uncomfortable 'Don't Know' option.

How would you feel about using an autonomous (driverless) car instead of driving
a traditional car? Same answer options.

2018: data collection funded by departmental funds from London School of Economics and City,
University of London

In this survey we conducted and experiment by varying the attitude referent: with the following
conditions: autonomous (driverless) car, autonomous car, autonomous vehicle, driverless vehicle,
self-driving vehicle, driverless car, connected and autonomous vehicle. The results in section 4.6
combined all conditions.

Now we'd like to ask you next for your opinion on autonomous vehicles.
Autonomous vehicles are vehicles which drive themselves with little or no
intervention by the human user. Already, many vehicles have advanced driver
assistance systems such as lane departure warning intended to increase safety and
to make driving easier. Now, making vehicles fully autonomous could be the next
step.

How would you feel about driving on roads alongside autonomous vehicles?

Answer options a 7 point scale: Totally / very / quite - comfortable; neither comfortable nor
uncomfortable; quite, very, totally uncomfortable 'Don't Know' option.

How would you feel about using an autonomous vehicle instead of driving a
traditional vehicle?
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Appendix 6 — Usefulness of different deployments for society in general

% of respondents [\[o] AVEYY {11} Neither Useful
(n = 4,860) -4 0 4
Low-speed self-driving shuttle buses 12.1 4.9 7.0 7.1 74 146 20.7 134 13.0
Self-driving buses on regular routes 159 63 87 83 88 139 151 112 11.8
uses

Self-driving taxis 19.1 79 103 10.0 10.0 121 13.0 8.6 9.0
Self-driving car clubs (cars for short- 200 86 102 117 122 135 112 58 6.9
term hire)

Privately owned self-driving cars 20.4 8.4 9.3 9.4 10.1 125 113 8.2 10.3
Small self-driving delivery pods 16.2 6.5 6.9 7.1 9.6 158 149 10.2 12.7
Self-driving lorries 29.6 10.5 9.0 8.8 9.0 8.7 9.0 6.6 8.7
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Appendix 7 - What would human drivers and SDVs do while approaching the crossing?

An adult is standing by the zebra crossing but looking at their phone.

What should SDV do?

What should driver do? 10 89

% 20% 40% 60% 80% 100%
Percentage responses

Not sure m Keep driving with care m Slow to stop n=1,010

An elderly person is standing by the zebra crossing: they look as if they are waiting
for the car to go over the crossing before they themselves cross.

What should driver do?

0% 20% 40% 60% 80% 100%
Percentage responses

Not sure ™ Keep driving with care B Slow to stop n=1,008

The zebra crossing is near a school and the time is the end of the school day: there are
children on both sides of the road and two of them are talking to each other while
standing at the crossing. It is not clear whether or not they intend to cross.

What should SDV do? 18 80
What should driver do? 22 77
0% 20% 40% 60% 80% 100%

Percentage responses

Not sure M Proceed slowly W Stop n=1,009
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Appendix 8 — Answers on data and surveillance questions

Some insurance companies offer reduced premiums if drivers install and use telematic
'black box' recorders that monitor the driver's behaviour on the road.
Which of the following best fits your view?

I'm not sure

~

| don't have a car

w

| don't have a black box and would not take one up if offered 42

| don't have a black box but would do if offered _ 42
| have a black box but don't find it useful I 1

| have a black box and find it useful - 5

0 10 20 30 40 50

Percentage responses n=710
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Appendix 9 — Attitudes towards technology in general
Views about technology in general

Machines are taking over some of the roles that
humans should have

=
=]

The idea of artificially intelligent robots is scary

&

Overall, science and technology are making our lives healthier,
easier and more comfortable

i
g
@

| am worried about where all this technology is leading

Science and technology make our way of life change too fast

[
v

New technologies are all about making profits rather
than making peoples lives better

N I
N

3

= o

N

We have no option but to trust those governing science

N
oo

w I
w
o

When my safety is involved | am happy to rely on technology

Scientists know best what is good for the public 2 35
0 10 20 30 40 50 60 70 80 90 100
Percentage responses
Don'tknow m Strongly disagree  © Disagree Neither agree nor disagree 1 Agree M Strongly agree n =4,860
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Appendix 10 — Socio-political attitudes
In politics people sometimes talk of 'left' and 'right'.

Where would you place yourself on this scale?

% of total respondents
(n = 4,860)

I

m Left Neither left nor right H Right

There are many different views as to what makes a society fair or unfair, and
what societies should do with respect to such matters.
How much do you disagree or agree with the following statements?

Big business takes advantage of ordinary people zI 5 17 43
There is one law for the rich and one for the poor zl 10 15 34

Politicians don't care what people like me think 1| 9 18 38

People who break the law should be given stiffer sentences 2' 6 22 36

Many times | feel that | have little influence over 1.

the things that happen to me 14 2 42

Young people today do not have enough respect a . o = 1

for traditional values

Government should redistribute income from the better off B .
to those who are less well off

=
w
)
o
b

Most recipients of Government benefits deserve 3 .
the support they get

g
o
w
o
S

I'd rather put my trust in the wisdom of ordinary people -
- 2
than the opinion of experts

It is more important for young people to have independence 1- 33 % 16
than respect for their elders
0 10 20 30 40 50 60 70 80 %0 100
Percentage responses
Don'tknow  m Strongly disagree Disagree Neither agree nor disagree Agree W Strongly agree n = 4,860

How did you vote in the 2016 referendum on the UK's membership in the European Union?

I was not eligible to vote in the referendum
Remain in the EU

Leave the EU

| did not vote in the referendum 11

| don't recall

w
=]

o

10 20 30 40 50

Percentage responses n=4,3860
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Appendix 11 — Attitudes towards driving and car ownership

A survey of UK public attitudes

Statements about how you feel about driving and about your car

| only drive because | have to

| like to understand how my car's engine works

| find driving easy

| don't care what car I'm in, it's just a car

| prefer to be the driver

| have no interest in cars

Having ready access to a car is important to me

~
& 3
w EN
et
»
I

Neutral

2 |

5

2

3

34

7

H
oy
N
5]
% »

90%

70%

50%

30% 10%

Percentage responses

30%

50%

n=3,574

| enjoy driving

| don't care how my car's engine works as long
as it gets me where I'm going

| find driving difficult

My car says something about me

| prefer to be a passenger

I'm a car enthusiast

Having ready access to a car is not important to
me

70%
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Appendix 12 — Associations between general measures of enthusiasm for self-driving vehicles
and socio-demographic and attitudinal variables

For the purposes of this report we have conducted a simple analysis to show some of the associations
between our general measures of enthusiasm for SDVs and some of the "independent" variables used
within the literature as predictors of attitudes towards SDVs. Cross tabulations show clearly how levels
of enthusiasm change across different values for the independent variable. These independent
variables are not normally distributed so that we treat the cross tabulations as ordinal and calculate a
gamma statistic, which is similar to the level of correlation between the variables. The measure ranges
from -1 to +1, so that higher values represent a stronger positive association.

The first table below shows the gamma statistic for the five different general measures of enthusiasm
we showed in Figure 1.1, compared to five different independent variables. Negative values for the
statistic show the following:

e Younger people tend to be more positive than older people
e Urban dwellers tend to be more positive than those from rural locations
e Men tend to be more positive about self-driving vehicles than women are

Positive values of the statistic show that:
e Those more optimistic about technology generally tend to be more positive about self-driving
vehicles than the less optimistic are
e Those claiming greater knowledge and engagement with the topic tend to be more positive

[RElEEam e Rl Measures of Enthusiasm for SDVs

(higher values = more positive about SDVs)

(higher values = categories

indicated)
Coded Compressed Compressed
comfort Compressed
, L. tone for Coded tone A . response to
Table showing Gamma statistic . with using comfort
X what first  for why/why L should SDVs
for the 25 cross-tabulations roads with riding
comes to not develop . . be
mind alongside in SDV develobed
SDVs P
Gender (female2®) -0.193 -0.285 -0.300 -0.294 -0.311
Age group (older) -0.205 -0.125 -0.241 -0.245 -0.149
Habitat (more rural) -0.194 -0.175 -0.248 -0.260 -0.195
Technological Optimism (more optimistic) 0.473 0.579 0.603 0.585 0.620
Knowledge and Engagement score 0.242 0.246 0.324 0.338 0.276
(more engaged)
Crosstabulations included in this appendix

We show below the cross-tabulations for the five associations highlighted in the table above.

26 Gender is not an ordinal variable (the categories of gender cannot be put in any meaningful order) but for
ease of presentation we include a gamma measure involving just the male and female categories. The coding of
gender (where the lower numerical code = male and the higher code = female) leads to the interpretation of
negative gamma statistics that female respondents tend to be less enthusiastic about SDVs than male
respondents do.
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In the table below increasing age associates with reduced comfort with riding in an SDV, hence the
negative statistic:

Crosstabulation for Age and compressed measure for

'Comfort with riding in SDV'

Age group Negative Neutral Positive Total
Up to 24 45% 23% 32% 397
25-34 50% 20% 29% 968
35-44 50% 18% 32% 899
45-54 66% 16% 19% 968
55-64 68% 17% 15% 530
65+ 72% 13% 15% 1,098
Total
% in each ‘comfort’ group 60% 17% 23% 4,860
Gamma = -0.245

In the table below, increasingly rural habitat (decreasingly urban) associates with decreasing comfort
with using the roads alongside SDVs, hence the negative statistic.

Crosstabulation for Habitat and compressed measure for

'Comfort with using roads alongside SDVs'

) Negative Neutral Positive Total
Habitat
In or near the centre of a city 39% 22% 39% 931
In the suburbs of a city 57% 20% 24% 1,241
In or near a town 60% 19% 21% 1,777
In a village or rural area 68% 17% 15% 911
Total

% in each ‘comfort’ group 56% 19% 24% 4,860

Gamma =-0.248

In the table below, the layout of the table results in a negative gamma statistic as fewer women say
that SDVs should be developed: the gamma statistic is calculated only on the male and female
respondents:

Crosstabulation for Gender and compressed measure for

'Should develops SDVs'

Gender Negative Neutral Positive Total
Male 32% 7% 62% 2,152
Female 46% 11% 43% 2,664
Other 29% 5% 66% 41
Total

% in each attitude group 39% 9% 52% 4,857
Gamma =-0.311

We have created a measure of technological optimism using the nine items in

Respondents' scores on this scale have been allocated to quintiles for ease of analysis. Increasing IeveIs
of technological optimism associate with more positive free-text answers to the question "why or why
not?' asked about whether SDVs should be developed:
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Crosstabulation for Technological optimism and coded tone of answers to

"why or why not' the SDVs should be developed

Quintiles for scale of technological optimism . .
. . L Negative Neutral Positive Total
(9 items, higher scores equal more optimistic)
1 % within Quintile 80% 15% 6% 816
2 % within Quintile 57% 23% 19% 1,278
3 % within Quintile 39% 26% 35% 961
4 % within Quintile 27% 23% 50% 829
5 % within Quintile 13% 18% 69% 976
Total
% in each ‘tone’ group 43% 21% 36% 4,860
Gamma = 0.579

We created a measure of self-declared knowledge of and engagement with SDV technology. We
allocated values to the questions described in Section 4.3 as shown in the table below:

Knowledge & Engagement Score
Never 0
A little 1
A fair amount 2
A great deal 3
Never 0
A few times 1
Often 2
Never 0
A few times 1
Often 2

If ‘never’ talked about deemed never

talked or searched also

Thus the maximum score is 7 (3+2+2) for heard ‘a great deal’ and talked ‘often’ and searched ‘often’
about SDVs. 60% of respondents have an engagement score of 2 or less. The cross-tabulation below
shows that increasing knowledge and engagement associates with increasingly positive free-text
responses to the question "what first comes to mind?"

Crosstabulation for Knowledge & Engagement Score and coded tone of answers to

"what first comes to mind"

Knowledge and Engagement Score Negative Neutral Positive Total
0 57% 30% 13% 322
1 64% 28% 8% 1,369
2 61% 27% 13% 1,337
3 54% 29% 18% 822
4 45% 33% 23% 604
5 31% 40% 30% 205
6 23% 48% 30% 118
7 12% 49% 39% 83
Total
% in each ‘tone’ group 55% 30% 15% 4,860
Gamma = 0.242
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Appendix 13 — Survey Questionnaire

Start of Block: Intro and consent

Q1.1 We would like to invite you to participate in this survey on attitudes towards the future of road transport
in the UK. We are interested in your opinions: this is not a test of your knowledge. It is for a study conducted by
a team of researchers at the University College London and the University of the West of England. In order to
participate, you must be over 18.

In participating you agree that you understand that you are free to withdraw from the survey at any point if you
so wish, and the responses you give will be used for the purposes of this study only. You understand that your
responses will be anonymous, and your data will be handled in accordance with the Data Protection Act 2018.
University College London will be the data controller. Where questions ask for you to answer in your own words
we may use quotations (still anonymous) from those responses in our reports. To find out more about our
research, and how we protect your data, you can access the participant information sheet. Do you agree to
participate in this survey?

O Yes (1)

O No (2)

Start of Block: Travel mode screen

02.1 How old are you?

Q2.2 What is your gender?

O Male (1)
O Female (2)
O Other (3)

02.3 Do you drive, or ride, for a living (other than commuting/travelling to work)?
(You can tick more than one of the 'yes' answers)

L] No, I do not drive or ride for a living (1)

Ll Yes, I drive alorry or van (2)

L] Yes, I drive a bus (3)

L] Yes, | drive a taxi or minicab (4)

L] Yes, I ride a motorcycle or moped for a living (5)

L] VYes, I ride a cycle for a living (6)

[] Yes, | drive, or ride, another type of vehicle for a living (7)
Q2.4 Do you have a current, valid driver's license?

O Yes (1)

O No (2)


https://uwe.eu.qualtrics.com/CP/File.php?F=F_dcBEkVzeKojwn0a
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Q2.5 For this question, think about how you used to travel before the pandemic, in 2019. How often did you
travel on average by each of the following modes?

By personally driving a car, van or lorry (1)

As a passenger in a car, van or lorry (5)

Travelling by bus or tram (2)

By bicycle (3)

By motorcycle or moped (4)

Using the train or metro/underground (6)

On foot, or in a wheelchair or mobility scooter, for more than 10 minutes per journey (7)

Answers (one per each statement):

O

O O O O

Never (2)

Less than once a week (3)
Once or twice a week (4)

A few times a week (5)

Once or more times a day (6)

Start of Block: Road of today

Q3.1 Now we are going to ask what you would like governments and highway authorities to prioritise when it
comes to the nation's transport system. Please choose the two from this list which you would consider to be the
highest priority:

OO0

Making it affordable for everybody, regardless of their financial means, to move around (1)
Giving individuals the ability to travel when and how they want (4)

Reducing the number of people killed and seriously injured on the roads (2)

Reducing traffic congestion (3)

Making travel easier for those currently unable to drive as a result of age or physical disability (5)
Reducing the pollution and environmental cost of transportation (6)

Q3.3 How much do you disagree or agree with the following statements about what happens on the roads and
how they are regulated?

On the roads that | use, most drivers drive well (11)
Current speed limits are too restrictive (2)
We have to accept that there will always be some road casualties (1)

All new cars should be fitted with technology (currently used in lorries and buses) preventing drivers
from exceeding the speed limit (3)

The Government should reduce fuel taxes (5)

Speed cameras make the road safer (6)

Local government should prioritise cars over other road users when it is planning how to allocate road
space (7)

Local government should limit through-traffic in residential neighbourhoods (8)

Answers (one per each statement):

(1)
(2)
(3)
(4)
(5)
(6)

Strongly disagree

Disagree

Neither disagree nor agree
Agree

Strongly agree

Don't know
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03.4 When the Government has to decide where to spend money, to improve private motor transport or public
transport, how would you like them to allocate funds?
More on private More on public

0 i

03.5 When the Government has to decide where to spend money, to improve public transport or private motor
transport, how would you like them to allocate funds?
More on public More on private

0 i
Start of Block: Roads of the future part 1

Q4.1 Next, we are asking you to think about the future. In two of the questions we ask you to give a response in
your own words: your responses can be very short (minimum 7 characters) or longer (maximum 250 characters).
In recent years, there has been talk in the media about self-driving vehicles, sometimes also called driverless
vehicles or autonomous vehicles. What first comes to mind when you hear the term 'self-driving vehicles'?

Q4.3 How much have you heard or read about self-driving vehicles?
O Agreatdeal (1)

A fair amount (3)

Alittle (4)

Nothing/never (5)

O OO

Q4.4 How often have you talked with other people about self-driving vehicles?

O Often (1)
O Afewtimes (2)
O Never (3)

Q4.5 How often have you searched for information about self-driving vehicles?

O Often (1)
O Afewtimes (2)
O Never (3)

Q4.7 In this survey, we refer to self-driving vehicles (sometimes known as driverless or autonomous vehicles),
often using the abbreviation "SDV". SDVs are being designed to drive themselves on some or all of the
conventional road network without the need for a human operator. These could be privately owned cars, or
taxis, trucks, buses, or low-speed delivery vans and pods, or passenger shuttles. Some vehicles might be capable
of self-driving some of the time while requiring, or permitting, a human driver at other times. Some vehicles
might be exclusively self-driving.

Do you think this technology should be developed?
O Definitely yes (1)

Maybe yes (2)

Maybe not (3)

Definitely not (4)

Not sure (5)

O O O O
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Q4.10 How would you feel about using the roads alongside self-driving vehicles?

O

O O O OO0

0Q4.11 How would you feel about riding in a self-driving vehicle instead of the existing ways you travel?

O

O O OO0 O

Totally comfortable (1)

Quite comfortable (3)

Neither comfortable nor uncomfortable (4)
Quite uncomfortable (5)

Totally uncomfortable (7)

Don't know (8)

Totally comfortable (1)

Quite comfortable (3)

Neither comfortable nor uncomfortable (4)
Quite uncomfortable (5)

Totally uncomfortable (7)

Don't know (8)

0Q4.12 How safe do you think self-driving vehicles should be?

O

O O O OO0

Start of Block: Modes plus winners and losers

Q5.1 For society in general, which of the following developments do you think would be useful? Place the slider

Never causing a serious collision (1)

Much safer than the safest human driver (2)
A little safer than the safest human driver (3)
As safe as the safest human driver (4)

As safe as an average human driver (5)

It doesn't matter (7)

to indicate your view.

Low-speed self-driving shuttle buses ()

Self-driving buses on regular routes ()

Self-driving taxis ()

Self-driving car clubs (cars for short-term hire) ()

Privately owned self-driving cars ()

Small self-driving delivery pods ()

Self-driving lorries ()

Not useful

A survey of UK public attitudes
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05.3 Who do you think will lose out or benefit from the introduction of self-driving vehicles? How much do you
disagree or agree with the following statements?

Companies that make and operate SDVs will benefit the most (1)
SDVs will give easy access to transport for people who cannot access it now (2)
Compared to now, poorer people will benefit more than richer people (5)

Compared to now, people living outside cities and towns will lose out more than people living in cities
and towns (6)

Companies that move goods and materials around will benefit the most (3)

Answers (one per each statement):

(1)
(2)
(3)
(4)
(5)
(6)

Strongly disagree

Disagree

Neither disagree nor agree
Agree

Strongly agree

Don't know

Start of Block: Aspects of SDVs

06.1 We are interested in your views about how self-driving vehicles might share the road with other road users.
How much do you disagree or agree with the following statements?

It must be clear to other road users if a vehicle is driving itself (1)

SDVs should follow exactly the same rules of the road as other road users (2)

If SDVs are programmed to drive cautiously pedestrians will walk in front of them (3)
If SDVs are programmed to drive cautiously human drivers will cut in front of them (9)

If SDVs are able to react more quickly than human drivers, they should be allowed to drive much closer
to other vehicles (6)

SDVs should be programmed to drive more cautiously than human drivers (7)

Answers (one per each statement):

(1)
(2)
(3)
(4)
(5)
(6)

Strongly disagree

Disagree

Neither disagree nor agree
Agree

Strongly agree

Don't know

06.3 We are interested in your views on how self-driving vehicles might be controlled when driving. How much
do you disagree or agree with the following statements?

SDVs should always drive themselves without needing or allowing intervention from a human driver (6)

If I was riding in an SDV | would want to be able to take over the driving if | felt | could handle the
situation more safely (9)

If | was riding in an SDV | would want to be able to take over the driving for my own pleasure sometimes
(10)

If I was riding in an SDV | would want to be able to take over the driving in order to have more control
(e.g. to park exactly where I like) (11)

| worry that SDV riders would not be able to react quickly enough if asked to take control while the
vehicle was moving (8)

I'd be glad to let the SDV take care of the driving so that | could make better use of the time (12)
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Answers (one per each statement):
(1) Strongly disagree
(2) Disagree
(3) Neither disagree nor agree
(4) Agree
(5) Strongly agree
(6) Don't know

06.5 We are interested in your views on how self-driving vehicles might be controlled when driving. How much
do you disagree or agree with the following statements?

— SDVs should always drive themselves without needing or allowing intervention from a human driver (5)

— If I was riding in an SDV | would want there to be a human driver capable of taking control if it was
necessary (2)

— |lworry that SDV riders would not be able to react quickly enough if asked to take control when moving

(3)

Answers (one per each statement):
(1) Strongly disagree
(2) Disagree
(3) Neither disagree nor agree
(4) Agree
(5) Strongly agree
(6) Don't know

Q6.6 Road users have to interact with other road users as they travel. In each of the following roles, would you
be more comfortable interacting with self-driving vehicles or interacting with human-driven vehicles? Please use
the slider to position yourself on the scale.

More comfortable More comfortable with
with SDVs human-driven vehicles

As a pedestrian, or wheelchair/mobility scooter user,
crossing a suburban road with light traffic ()
AS a CyC"St, I’Idlng ona rural road () +

As a cyclist, riding on a narrow suburban street () _i_
When driving a conventional vehicle, being overtaken
by a vehicle ()

06.7 Road users have to interact with other road users as they travel. In each of the following roles, would you
be more comfortable interacting with human-driven vehicles or interacting with self-driving vehicles? Please use
the slider to position yourself on the scale.

More comfortable with More comfortable
human-driven vehicles with SDVs

As a pedestrian, or wheelchair/mobility scooter user,

crossing a suburban road with light traffic ()

As a cyclist, riding on a rural road () +
As a cyclist, riding on a narrow suburban street () +
When driving a conventional vehicle, being overtaken by

a vehicle ()
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06.8 Road users have to interact with other road users as they travel. In each of the following roles, would you
be more comfortable interacting with self-driving vehicles or interacting with human drivers? Please use the
slider to position yourself on the scale.
More comfortable More comfortable with
with SDVs human-driven vehicles

As a pedestrian, or wheelchair/mobility scooter user,
crossing a suburban road with light traffic ()

As a cyclist, riding on a rural road ()

As a cyclist, riding on a narrow suburban street ()

06.9 Road users have to interact with other road users as they travel. In each of the following roles, would you
be more comfortable interacting with self-driving vehicles or interacting with human drivers? Please use the
slider to position yourself on the scale.

More comfortable More comfortable with
with SDVs human-driven vehicles
As a pedestrian, or wheelchair/mobility scooter user, F
crossing a suburban road with light traffic ()
When driving a conventional vehicle, being overtaken by a r
vehicle ()

06.10 Road users have to interact with other road users as they travel. If you were a pedestrian (or
wheelchair/mobility scooter user) would you be more comfortable interacting with self-driving vehicles or
interacting with human drivers when crossing a suburban road amidst light traffic?

More comfortable More comfortable with
with SDVs human-driven vehicles

Please use the slider to position yourself on the scale. () '

Start of Block: Governance

Q7.1 Now we would like to ask what you feel about the potential introduction of self-driving vehicles. How much
do you disagree or agree with the following statements?

— SDVs will never really work on public roads (11)

— SDVs are coming whether we want them or not (2)

— I don't trust the companies developing SDVs to make sure they are safe (3)

— Our economy will suffer unless we are at the forefront of SDV development (10)

— We have no option but to trust that SDVs will work properly (7)

— SDVs should only be introduced if they have support from a clear majority of the public (12)

Answers (one per each statement):
(1) Strongly disagree
) Disagree
) Neither disagree nor agree
(4) Agree
) Strongly agree
) Don't know
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Q7.2 Who should decide on the rules of the road for self-driving vehicles, and the rules governing how human
drivers and self-driving vehicles should share the road? How much do you disagree or agree with the following
statements?

— Local councils should make the decisions about which roads SDVs should be allowed to use (4)

— SDVs should be regulated by national governments (1)

— Self-driving technology is too complex for government agencies to understand and to regulate (2)
— SDVs should be regulated by the technology companies that understand them (3)

— There should be international standards regulating self-driving technology (5)

— SDVs will be smart enough to abide by different regulations in different countries (6)

— We should standardise the driving environment internationally, to make it easier for SDVs to work
everywhere (11)

Answers (one per each statement):
(1) Strongly disagree
(2) Disagree
(3) Neither disagree nor agree
(4) Agree
(5) Strongly agree
(6) Don't know

Q7.3 Who would you have confidence in when it comes to making decisions about the introduction and
regulation of SDVs?

— The companies developing the technology (1)

— Academic experts (2)

— National government (3)

— International standards bodies (4)

— Local government (5)

— The public (7)

— Road safety and sustainable transport campaign groups (8)
— Vehicle owners clubs (e.g. RAC, AA) (9)

Answers (one per each statement):
(1) No confidence
(2) Alittle confidence
(3) Medium confidence
(4) High confidence

Start of Block: Collisions and rules module

08.1 If a self-driving vehicle is involved in a collision, what should happen next? Currently, the Highway Code
specifies that if you are involved in a collision you must stop and exchange details 'to anyone having reasonable
grounds for requiring them'

— Occupants of the SDV were not driving and so should be free to leave the scene (10)

— Any occupants of the SDV should have the same duties as drivers do under the Highway Code (9)

— All of the data stored by the SDV and its operator must be made available to accident investigators (4)
— The SDV should be banned from the road until after a full investigation has been completed (1)

— An independent regulator should have the authority to ban from the road all SDVs of the same type
until a full investigation has been completed (3)

— lIssues such as what to do in a collision involving SDVs are just teething problems and will soon get
resolved (11)
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Answers (one per each statement):

(1)
(2)
(3)
(4)
(5)
(6)

Strongly disagree

Disagree

Neither disagree nor agree
Agree

Strongly agree

Don't know

Q8.2 We are interested in your views about the rules of the road. How much do you disagree or agree with the
following statements?

To drive well, drivers sometimes have to use common sense instead of just following the Highway Code
(17)

In some situations, if a driver obeyed the Highway Code they would never make any progress on the
road (16)

Being considerate to other road users is as important as following the formal rules of the road (21)
Drivers need to break the formal rules of the road in some situations (22)

Answers (one per each statement):

(1)
()
(3)
(4)
(5)
(6)

Strongly disagree

Disagree

Neither disagree nor agree
Agree

Strongly agree

Don't know

08.3 We are interested in your views about what rules might be needed for self-driving vehicles. How much do
you disagree or agree with the following statements?

SDVs should stick to the formal rules of the road in all situations (3)

SDVs would be limited in how well they drive because they lack the common sense of human drivers
(6)

SDVs should be allowed to break the formal rules of the road in some situations (4)

The companies behind SDVs must always be able to explain the actions taken by their vehicles (14)
SDVs should be more considerate than human drivers towards other road users (15)

If there are enough SDVs driving strictly by the rules, human drivers should be expected to drive strictly
by the rules too (19)

Human-driven vehicles and SDVs should not share the same stretch of road (20)

Answers (one per each statement):

(1)
(2)
(3)
(4)
(5)
(6)

Strongly disagree

Disagree

Neither disagree nor agree
Agree

Strongly agree

Don't know

Start of Block: Zebra module

09.1 We would now like you to imagine a car driving towards a zebra crossing (a pedestrian crossing/crosswalk
without traffic lights). We will present three different scenarios, and for each one ask first what a human driver
should do and then what a self-driving vehicle should do.
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09.2 An adult is standing by the zebra crossing but looking at their phone. A human driver is approaching the
crossing: what should they do?

O The driver should judge that the adult does not intend to cross and keep driving with care (19)
O The driver should judge that the adult might be going to cross and slow down to a stop (21)
O Notsure (27)

09.3 An adult is standing by the zebra crossing but looking at their phone. A self-driving vehicle (SDV) is
approaching the crossing: what should it do?

O The SDV should judge that the adult does not intend to cross and keep driving with care (19)
O The SDV should judge that the adult might be going to cross and slow down to a stop (21)
O Notsure (27)

Q9.4 An elderly person is standing by the zebra crossing: they look as if they are waiting for the car to go over
the crossing before they themselves cross. A human driver is approaching the crossing: what should they do?

O The driver should judge that the elderly person does not want to cross before them and keep driving
with care (19)

O The driver should judge that the elderly person might be going to cross and slow down to a stop (21)
O Notsure (27)

09.5 An elderly person is standing by the zebra crossing: they look as if they are waiting for the car to go over
the crossing before they themselves cross. A self-driving vehicle (SDV) is approaching the crossing: what should
it do?
O The SDV should judge that the elderly person does not want to cross before them and keep driving
with care (19)
O The SDV should judge that the elderly person might be going to cross and slow down to a stop (21)

O Notsure (27)

Q9.7 The zebra crossing is near a school and the time is the end of the school day: there are children on both
sides of the road and two of them are talking to each other while standing at the crossing. It is not clear whether
or not they intend to cross. A human driver is approaching the crossing: what should they do?

O The driver should anticipate that the children might cross unexpectedly and proceed slowly (19)
O The driver should anticipate that the children might cross unexpectedly and stop (21)
O Notsure (27)

09.8 The zebra crossing is near a school and the time is the end of the school day: there are children on both
sides of the road and two of them are talking to each other while standing at the crossing. It is not clear whether
or not they intend to cross. A self-driving vehicle (SDV) is approaching the crossing: what should it do?

O The SDV should anticipate that the children might cross unexpectedly and proceed slowly (19)
O The SDV should anticipate that the children might cross unexpectedly and stop (21)
O Notsure (27)

09.10 Still thinking about self-driving vehicles and zebra crossings, how much do you disagree or agree with the
following statements?

— Zebra crossings should be converted to traffic light crossings to make it easier for SDVs (1)

— At crossings it helps when the people involved can communicate with gestures in these sorts of
situations (5)

— Atcrossings it helps when the people involved can make eye contact in these sorts of situations (3)
— An SDV should be programmed to vary its behaviour at crossings according to time of day and location

(6)
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Answers (one per each statement):
(1) Strongly disagree
(2) Disagree
(3) Neither disagree nor agree
(4) Agree
(5) Strongly agree
(6) Don't know

A survey of UK public attitudes

09.11 Continuing to think about how SDVs might interact with other road users:
Please read the following pairs of statements. For each pair, please select a point on the scale to show how much
closer your view is to one of them than the other. If you agree/disagree with both equally strongly, please select

the middle point.

SDVs need to 'understand' the intentions of
people at the side of the road when
negotiating zebra crossings

Pedestrians at zebra crossings should adapt
their behaviour to help SDVs

It would be harder interacting with SDVs than
with human drivers at a zebra crossing

SDVs would be able to cope well with the
variety of pedestrian behaviour at zebra
crossings

Pedestrians would want to communicate with
the SDV just as they communicate with human
drivers

As long as they don't hit other road users
it doesn't matter what SDVs 'understand'

Pedestrians should not have to change
their behaviour at zebra crossings to helg
SDVs

It would be easier interacting with SDV:
than with human drivers at a zebr:
crossing

SDVs would struggle to cope with the
variety of pedestrian behaviour at zebre
crossings

Pedestrians would get used to SDVs anc
not mind if they could not communicate
with them

Start of Block: Interaction module

Q10.1 We are interested in your views on how SDVs might share the road with pedestrians and cyclists. How

much do you disagree or agree with the following statements?
— SDVs would be dangerous for pedestrians (6)
— SDVs would be safer than human drivers for pedestrians (7)
— Roads used by SDVs should have barriers to ensure pedestrians don't get in their way (8)
— SDVs would be dangerous for cyclists (1)
— SDVs would be safer than human drivers for cyclists (2)
— Cyclists and SDVs should not share the same stretches of road (3)

Answers (one per each statement):
(1) Strongly disagree
(2) Disagree
(3) Neither disagree nor agree
(4) Agree
(5) Strongly agree
(6) Don't know
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Q10.3 The picture below shows a cyclist on a residential street. Imagine you are a cyclist in this situation. How
much do you disagree or agree with the following statements?

Drivers often pass too close to me in situations like this (1)

When cycling | try to keep in to the left to make it possible for cars to pass (3)

| can feel the impatience of drivers behind me in situations like this (4)

In situations like this | would feel safer with an SDV behind me rather than a human driver (5)

If SDVs took longer than human drivers to resolve situations like this, they would cause frustration to
passengers and/or other road users (7)

SDVs would be smart enough to resolve situations like this safely and efficiently (8)

Answers (one per each statement):

(1)
(2)
(3)
(4)
(5)
(6)

Strongly disagree

Disagree

Neither disagree nor agree
Agree

Strongly agree

Don't know

Q10.4 The picture below shows a cyclist on a residential street. Imagine you are driving behind a cyclist in this
situation. How much do you disagree or agree with the following statements?

| just have to squeeze past cyclists in situations like this (1)

Cyclists should try to keep in to the left to make it possible for cars to pass (2)

| feel impatient with cyclists in situations like this (4)

Other drivers often pass too close to cyclists in situations like this (5)

In situations like this | just have to wait to pass until | can leave a proper passing distance (9)
SDVs should leave a clear passing distance when passing cyclists (6)

If SDVs took longer than human drivers to resolve situations like this, they would cause frustration to
passengers and/or other road users (7)

SDVs will be smart enough to resolve situations like this safely and efficiently (11)

Q10.6 The picture below shows pedestrians on a residential street. How much do you disagree or agree with the
following statements?

In residential neighbourhoods pedestrians should have priority on the road (1)
Pedestrians should not wander across the road even when it is quiet (3)
In residential neighbourhoods SDVs will be safer than human drivers for pedestrians (4)

In residential neighbourhoods pedestrians will get in the way of SDVs because the pedestrians know
that the SDVs will slow down or stop (5)

SDVs will be smart enough to resolve these situations safely and efficiently (6)

Answers (one per each statement):

(1)
(2)
(3)
(4)
(5)
(6)

Strongly disagree

Disagree

Neither disagree nor agree
Agree

Strongly agree

Don't know
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Start of Block: Data and surveillance module

Q11.1 Some insurance companies offer reduced premiums if drivers install and use telematic 'black box'
recorders that monitor the driver's behaviour on the road. Which of the following best fits your view?

O Ihave a black box and find it useful (1)

| have a black box but don't find it useful (2)

| don't have a black box but would do if offered (3)

| don't have a black box and would not take one up if offered (4)
I don't have a car (9)

O O O OO0

I'm not sure (10)

Q11.3 Self-driving vehicles could navigate the road better if they know who else is on or near the road, like
cyclists or pedestrians, as well as human-driven vehicles. This might need those others to carry sensors, or their
phones, so that they can be detected and tracked. How much do you disagree or agree with the following
statements?

— Human-driven vehicles should be required to share their location data to help the traffic flow (1)

— Pedestrians and cyclists should be required to share their location data to help the traffic flow (6)

— Other road users should not have to share their location data to help SDVs (10)

— Human-driven vehicles should be required to share their location data to help improve road safety (7)

— Pedestrians and cyclists should be required to share their location data to help improve road safety (8)

Answers (one per each statement):
(1) Strongly disagree
(2) Disagree
(3) Neither disagree nor agree
(4) Agree
(5) Strongly agree
(6) Don't know

Q11.4 The sensors and cameras on today's new vehicles, and on any future self-driving vehicles, will generate
a lot of data. Would you be against or for the following ways of using such data?

— All such data should be anonymised so that it does not identify other road users (3)
— This data should be used like speed cameras as evidence to prosecute other road users who break the
rules (2)

— This data should be used to provide ratings of other drivers which would increase or decrease their
insurance premiums (4)

Answers (one per each statement):
(1) Strongly against
(2) Against
(3) Neither against nor for
(4) For
(5) Strongly for
(6) Don't know

— This data should be used to provide ratings of your driving, which could be used to decrease (or
increase) your insurance premiums (5)

— When an SDV generates new data, such as map updates or detection of new hazards, this information
should be shared between SDV companies and not kept private (15)
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Answers (one per each statement):
(1) Strongly against
(2) Against
(3) Neither against nor for
(4) For
(5) Strongly for
(6) Don't know

Q11.6 Continuing to think about the data that might be used by self-driving systems, imagine you are riding in a
self-driving vehicle on a long journey. If you share your health data, the vehicle could report if you fall sick, and
maybe even drive you to hospital. Would you be against or for sharing this data with the vehicle operator in this
situation?

— Sharing your health data so that the vehicle operator can monitor your health (1)

Answers:
(1) Strongly against
(2) Against
(3) Neither against nor for
(4) For
(5) Strongly for
(6) Don't know

Q11.7 Continuing to think about the data that might be used by self-driving systems: while riding in a self-driving
vehicle, the vehicle operator could show advertisements to you to reduce the cost of your trip. To do this
effectively, operators might want your web browsing history and other personal data. Would you be against or
for sharing this with the vehicle operator in this situation?

— Sharing data to enable targeted advertising that might reduce the cost of your trip (6)

Answers:
(1) Strongly against
(2) Against
(3) Neither against nor for
(4) For
(5) Strongly for
(6) Don't know

Start of Block: Other robots module

Q12.1 Self-driving vehicles use artificial intelligence to perceive and operate within the world around them, as
robots do too. We are interested in your views on different areas where robots and artificial intelligence
systems are being used. To what extent do you disagree or agree with the following statements?

— Robots are necessary as they can do jobs that are too hard or too dangerous for people (2)

— Robots are a good thing for society because they assist people (3)

— Robots are a bad thing for society because they take away some people’s jobs (4)

Answers (one per each statement):
(1) Strongly disagree
(2) Disagree
(3) Neither disagree nor agree
(4) Agree
(5) Strongly agree
(6) Don't know
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Q12.2 How uncomfortable, or comfortable, are you with the idea of a robot doing the following jobs?
— Having a robot providing services and companionship to elderly or infirm people (3)
— Having a medical operation performed on you by a robot (4)
— Having a robot help you with jobs in your home or garden (12)
— Being driven as a passenger in a self-driving taxi (or so-called 'robo-taxi') (13)
— Robots carrying out much of the work in factories (14)

Answers (one per each statement):
(1) Totally uncomfortable
(2) Quite uncomfortable
(3) Neither uncomfortable nor comfortable
(4) Quite comfortable
(5) Totally comfortable
(6) Don't know

012.4 Artificially intelligent (Al) systems are increasingly used to interpret large amounts of information and
make decisions based on that information. How uncomfortable, or comfortable, would you be with Al systems
making these decisions about you or other people?

— Having your medical conditions diagnosed by an Al system analysing your scans (9)
— Having a decision on people's loan or insurance applications made by an Al system (10)

— Replacing some conventional classroom teaching by having Al systems managing online learning for
children (2)

— Al systems deciding whether applicants are eligible for state benefits (11)
— Being driven as a passenger in a vehicle entirely controlled by an Al self-driving system (14)

Answers (one per each statement):
(1) Totally uncomfortable
(2) Quite uncomfortable
(3) Neither uncomfortable nor comfortable
(4) Quite comfortable
(5) Totally comfortable
(6) Don't know

Q12.6 Focusing on artificially intelligent (Al) systems in self-driving vehicles: please read the following pairs of
statements. For each pair, please select a point on the scale to show how much closer your view is to one of
them than the other. If you agree/disagree with both equally strongly, please select the middle point.

1 2 3 4 5
Al will one day be better than human 6 6 0 0 o Al will never be better than humar
intelligence for the task of driving intelligence for the task of driving
It's OK if the decisions an SDV Al system It's essential that the decisions an Al systerr
took in a particular situation cannotbefully |0 o0 o o0 o0 | took in a particular situation can be fully
explained explained
SDV developers should be required to make SDV developers should be allowed to keeg
public the full details of how their Al [o o0 o0 o0 o | private the details of how their Al systems
systems work work
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Start of Block: Attitude correlates

Q13.1 Next, we are asking for your opinions about technology in general. To what extent do you disagree or
agree with the following statements about technology?

Science and technology make our way of life change too fast (1)

We have no option but to trust those governing science (2)

Overall, science and technology are making our lives healthier, easier and more comfortable (3)
The idea of artificially intelligent robots is scary (4)

New technologies are all about making profits rather than making people's lives better (5)

| am worried about where all this technology is leading (6)

Machines are taking over some of the roles that humans should have (7)

When my safety is involved I’'m happy to rely on technology (8)

Scientists know best what is good for the public (9)

Answers (one per each statement):

(1)
(2)
(3)
(4)
(5)
(6)

Strongly disagree

Disagree

Neither disagree nor agree
Agree

Strongly agree

Don't know

Q13.3 Now we'd like to ask about how you feel about driving and about your car. Please read the following pairs
of statements. For each pair, please select a point on the scale to show how much closer your view is to one of
them than the other. If you agree/disagree with both equally strongly, please select the middle point.

| only drive because | have to O 0 O o0 o |lenjoydriving

| like to understand how my car's engineworks [0 o0 0 0 o0

| don't care how my car's engine works
as long as it gets me where I'm going

| find driving easy 0 o o0 o o | lfinddriving difficult

| don't care what car I'min, it's just a car O O O O o | Mycarsayssomething about me
| prefer to be the driver 0O 0o o0 o o/ lprefertobeapassenger

| have no interest in cars 0O 0 o0 o o |I'macarenthusiast

Having ready access to a car isimportanttome [0 0 0 0 O

Having ready access to a car is not
important to me

Q13.5 Next, we would like to ask you for your opinions about society in general. In politics people sometimes
talk of 'left' and 'right'. Where would you place yourself on this scale?

Left Neither left nor Right
right

Please place yourself on the scale () '
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Q13.6 There are many different views as to what makes a society fair or unfair, and what societies should do
with respect to such matters. How much do you disagree or agree with the following statements?

Big business takes advantage of ordinary people (4)

Politicians don’t care what people like me think (6)

People who break the law should be given stiffer sentences (7)

There is one law for the rich and one for the poor (8)

Young people today do not have enough respect for traditional British values (9)

It is more important for young people to have independence than respect for their elders (10)
Government should redistribute income from the better off to those who are less well off (11)
I’d rather put my trust in the wisdom of ordinary people than the opinions of experts (13)
Many times | feel that | have little influence over the things that happen to me (14)

Most recipients of Government benefits deserve the support they get (15)

Answers (one per each statement):

(1)
(2)
(3)
(4)
(5)
(6)

Strongly disagree

Disagree

Neither disagree nor agree
Agree

Strongly agree

Don't know

Q13.8 How did you vote in the 2016 referendum on the UK's membership in the European Union?

O

O 00O

| did not vote in the referendum (4)

Remain in the EU (2)

Leave the EU (3)

| don't recall (5)

I was not eligible to vote in the referendum (1)

Start of Block: Back end socio-demographics

Q14.1 Finally we have a few factual questions about you.Do you have any disabilities or any other issues affecting
your mobility that prevent or hinder you from travelling by any of the following modes? Please tick all that apply.

(I

No, none (5)

Walking (1)

Cycling (2)

Driving myself (3)

Public transport (4)

Yes, but not covered by the above (6)

Q14.2 Please describe your disability or mobility issue.
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Q14.4 Which region do you live in?

O

O O0OO0OO0OO0OO0OO0OO0OO0OO0OO

Scotland (1)

North West (3)
North East (4)
Yorkshire & the Humber (5)
Wales (6)

West Midlands (7)
East Midlands (8)
East of England (9)
London (10)

South West (11)
South East (12)
Northern Ireland (13)

Q14.5 Which of the following options best describes where you live?

o

o O O

In/near the centre of a city (1)
In the suburbs of a city (2)
In/near a town (4)

In a village or rural area (3)

Q14.7 Please tell us about your qualifications: first your academic qualifications and then other qualifications.
What is the highest level of school you have completed or the highest degree you have received?

(1)
(2)
(3)
(4)
(5)

No formal academic qualifications

Secondary education (GCSE, O-Levels or equivalent)
Secondary education (A-Levels, NVQ3 or similar)
Undergraduate degree (BA, BSc etc)

Post-graduate degree (MA, MSc, PhD etc)

Q14.8 Please tick any of the qualifications below that apply to you:

[]
[]
[]
[]

Vocational qualifications (BTEC, NVQ4 and above, or similar) (1)
Professional qualifications (teaching certificate, nursing certificate, etc) (2)
Other qualifications (3)

None (5)

Q14.10 And finally, it would be helpful to know your approximate household income. Please indicate the answer
that includes your entire household income last year before taxes.

O

OO O0OO0OO0OO0O0

Less than £10,000 (1)
£10,000 to £19,999 (3)
£20,000 to £29,999 (5)
£30,000 to £39,999 (7)
£40,000 to £49,999 (9)
£50,000 to £74,999 (11)
£75,000 to £99,999 (12)
£100,000 or more (13)
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