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Who Should Live? Autonomous Vehicles and Moral Decision-Making
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Abstract

The reduction of traffic accidents is a primary potential benefit of autonomous vehicles (AVs). However, the
prevalence of AVs also arouses a key question: to what extent should a human wrest control back from AVs?
Specifically, in an unavoidable situation of emergency, should an AV be able to decide between the safety of its
own passengers and endangered pedestrians? Should AV programming include well-accepted decision rules about
actionsto take in hypothetical situations? The current study (N = 103) examined individual/situational variables that
could perform critical decision-making roles in AV related traffic accidents. The individual variable of attitudes
toward AVs was assessed using the Self-driving Car Acceptance Scale. To investigate situational influences on
decisional processes, the study’s participants were assigned to one of two groups: the achievement value was
activated in one group and the benevolence value was triggered in the other through the use of a sentence
completion task. Thereafter, participants were required to indicate who should be protected from injury: the
passengers of the concerned AV, or endangered pedestrians. Participants were also asked to record the extent to
which they intended to buy an AV programmed to decide in favor of the greater good according to Utilitarian
principles. The results suggested that participants in the “achievement value: driver perspective” groupexpressed the
lowest willingness to sacrifice themselves to save several pedestrians in an unavoidable traffic accident. This group
of participants was also the most reluctant to buy an AV programmed with utilitarian rules, even though there were
significant positive relationships between members’ acceptance of AVs and their expressed intention to purchase
one. These findings highlight the role of the decisional processes involved in the “achievement value” pertaining

to AVs. The paper finally records the limitations of the present study and suggests directions for future research.
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Fig. 1. Driverless dilemmas of autonomous vehicles in
emergency situation
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Fig. 2. Three traffic situations involving imminent unavoidable
harm. The car must decide between (A) kiling several
pedestrians or its own passenger, (B) killing one pedestrian
or its own passenger, and (C) kiling several pedestrians or
its own two passengers.
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acceptance scale items across groups (AD: Achievement-driver,
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Table 2. Mean comparisons of self-driving car acceptance
scale items between groups (AD: Achievement-driver, AO:
Achievement-observer, BD: Benevolence-driver, BO:
Benevolence-observer)

Table 3. Observed and expected frequencies of making
utilitarian decisions for the greater good across conditions
regarding AV’s traffic accidents with ten pedestrians and its
own passenger

(I) Group | (J) Group I-J t p G To save ten pedestrians | To save its own passenger
TOU]
AO 293 1.634 .108 & Observed | Expected Observed Expected
AD BD .035 210 .835 12 14
AD 20.4 5.6
BO -074 -473 638 (11.7%) (13.6%)
AD -293 -1.634 108 AO 25 212 2 58
AO BD ~258 -1.406 166 (24.3%) (1.9%)
BO -.368 -1.517 .097 BD 22 (21.4) 20.4 3 30/) 5.6
. 0
AD -.035 =210 835
BO 22 18.9 2 5.1
BD AO 258 -1.406 166 (21.4%) : (1.9%) '
BO -.110 -.674 .504
AD 074 4T3 638 Table 4. Observed and expected frequencies of making moral
BO AO 368 1517 097 decisions for the greater good across conditions regarding AV’s
BD 110 674 204 traffic accidents with one pedestrian and its own passenger
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Group To save one pedestrian | To save its own passenger
Observed | Expected Observed Expected
AD (5.2%) 76 (192.2%) 18.4
AO (9.170%) 79 (161.;%) 19.1
BD (7.2%) 76 (171?%) 18.4
BO (5.2%) 70 (171?%) 17.0

Table 5. Observed and expected frequencies of making
utilitarian decisions across groups regarding AV’s traffic
accidents with more than ten pedestrians and its own two

passengers
To save more than ten To save its own two
Group pedestrians passengers
Observed Expected Observed Expected
4 22
AD (3.9%) 144 (21.4%) 11.6
19 8
AO (18.4%) 14.9 (7.8%) 12.1
20 6
BD (19.4%) 14.4 (5.8%) 11.6
14 10
BO (13.6%) 13.3 (9.7%) 10.7
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Table 6. Observed and expected frequencies of making
utilitarian decisions of autonomous vehicles across groups
regarding AV’s traffic accidents with ten pedestrians and its
own passenger

Group To save ten pedestrians | To save its own passenger
Observed Expected Observed Expected
AD (9.17?,/0) 14.6 (]51?%) 11.4
AO (15].:?%) 15.2 (101.;%) 138
BD (131.2%) 14.6 a 113%) 11.4
BO (171?%) 13.5 (5.2%) 10.5

Table 7. Observed and expected frequencies of making
utilitarian decisions of autonomous vehicles across groups
regarding AV’s traffic accidents with more than ten pedestrians
and its own two passengers

To save more than ten To save its own two
Group pedestrians passengers
Observed Expected Observed Expected
4 22
AD (3.9%) 12.9 (21.4%) 13.1
15 12
AO (14.6%) 13.4 (11.7%) 13.6
18 8
BD (17.5%) 12.9 (7.8%) 13.1
14 10
BO (13.6%) 11.9 (9.7%) 12.1
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Table 8. Means and standard deviations of intention to buy an
AV programmed in a utilitarian manner across groups and
scenarios

Scenario Group M SD

AD 3.001 1.442

AO 3.008 1.776

Its own passenger vs. BD 2012 950
10 pedestrians

BO 3.678 1.523

Total 3.412 1.501

AD 3.087 1.164

AO 2.897 1.672

" ne pedestan | B0 3758 | 1070

BO 3.671 1.465

Total 3.341 1.397

AD 3.157 1.317

Its own two AO 2.931 1.708

passengers vs. more BD 3.542 948

than ten pedestrians BO 3401 1349

Total 3.256 1.363

(

A MR AR o, Az de] Fadrt
frolEtdth, F (2,198) = 3.950, p = .021, n* = .038. &
o] FaIE FolskA] BUAAT, F(3, 198) = 2.238,
p =009, n* = .064, At} AFato] A5 akgo] Fo)3)
th, F (6, 198) = 3.055, p = .007, n’> = .085. Fig. 49}
- Hekd} A=A el A= Al
7HA §3 0] Adlol| A BT J@H o7 thE FgHth
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|50 4= L =2 B o i e o P Rl R |
2o wat AR AEAEAE el o) gk Aol whet
OEA Jepsth o] JaeAe XAt FoAE
R 7180k d= ASHM = 3.54, SD = .948)0l A
SAAS E7]5H= ASKM = 4.00, SD = .980)X.th
s A2 7Iukgk AA&AFA; o) & o] Fo
A 2kt (25) = -3.094, p = .005. T3 A
A Holl e 28t F5AE B 78| oF sk
ASHM = 3.42, SD = 1.349)°A] Fa]F¢jol| wpa} A
AR AgFP 2 ol el gFo] SRS E7)E e A
M = 3.67, SD = 1.523)ll4] 9] Fuj&]gr ) §-2]3}
Al Sk}, ¢(23) = -2.769, p = .011. o] vl&f] AH-&
AR Fetk @ AH-A2A Jel e odst g
Aol wat ) ejeFo] fFolaiAl FekAAl stk
QorstH, FeElFe Yo 7|kt AeAEa
o o] 3F2- wj 2] o] 74X 7 EAdskd o, AFH ] 7HAI7F
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01 ARk o g2 ¥ A Yehsth r = 311, p = .001.
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Table 9. Means and Correlations between acceptance of AV’s
technology and intention to buy an AV programmed in a
utilitarian manner for the greater good

Mean (SD) Correlations
Variables 1 [ 2 [ 3

1. Acceptance of AV’s
technology

4.581 (.624)

2. Intention to buy an
AV programmed to
. . 3.412
sacrifice its own 311*
(1.501)
passenger to save 10
passengers

3. Intention to buy an

AV programmed to 3341

sacrifice its own ’ 205%  922%*
(1.397)

passenger to save one

passenger

4. Intention to buy an
AV programmed to 3256
sacrifice its own two (14363) 227*%  906%*  .923%*
passengers to save more ’

than ten passengers

* p < .05, ** p <.001
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