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ARTICLE

Who is to blame for crashes involving autonomous vehicles? Exploring
blame attribution across the road transport system

Elin P€oll€anena, Gemma J. M. Readb , Ben R. Laneb , Jason Thompsonc and Paul M. Salmonb

aSchool of Social Sciences, University of the Sunshine Coast, Maroochydore, Australia; bCentre for Human Factors and Sociotechnical
Systems, University of the Sunshine Coast, Maroochydore, Australia; cFaculty of Architecture, Building and Planning, Melbourne
School of Design, Transport, Health and Urban Design (THUD) Research Hub, University of Melbourne, Melbourne, Australia

ABSTRACT
The introduction of fully autonomous vehicles is approaching. This warrants a re-consideration
of road crash liability, given drivers will have diminished control. This study, underpinned by
attribution theory, investigated blame attribution to different road transport system actors
following crashes involving manually driven, semi-autonomous and fully autonomous vehicles. It
also examined whether outcome severity alters blame ratings. 396 participants attributed blame
to five actors (vehicle driver/user, pedestrian, vehicle, manufacturer, government) in
vehicle–pedestrian crash scenarios. Different and unique patterns of blame were found across
actors, according to the three vehicle types. In crashes involving fully autonomous vehicles,
vehicle users received low blame, while vehicle manufacturers and government were highly
blamed. There was no difference in the level of blame attributed between high and low severity
crashes regarding vehicle type. However, the government received more blame in high severity
crashes. The findings have implications for policy and legislation surrounding crash liability.

Practitioner summary: Public views relating to blame and liability in transport accidents is a
vital consideration for the introduction of new technologies such as autonomous vehicles. This
study demonstrates how a systems ergonomics framework can assist to identify the implications
of changing public opinion on blame for future road transport systems.

Abbreviation: ANOVA: analysis of variance; DAT: defensive attribution theory; IV: independ-
ent variable

Introduction

Fully autonomous vehicles, where technology controls
all aspects of driving, at least in some driving situa-
tions, are predicted to be available to the Australian
public by 2020 (National Transport Commission 2018).
Such vehicles already operate under test conditions in
many countries. Semi-autonomous vehicles, where
technology controls some aspects of driving, are
already available. Various issues relating to these new
technologies have been examined, including trust
(Schaefer et al. 2016; Walker et al. 2019), automation
transitions and takeovers (Favar�o et al. 2019), and
human–automation interactions (Deb, Strawderman,
and Carruth 2018). Indeed, the topic of autonomous
vehicles has inspired recent discussions within this
journal amongst leading ergonomics researchers
(Hancock 2019a; Hancock 2019b; Endsley 2019; Lee
2019; Salmon 2019; de Winter 2019; Waterson 2019;

Emmenegger and Norman 2019). Such discussions
have focussed on both human interactions with
autonomous vehicle technologies, as well as the wider
socio-technical implications of their introduction.

One area beginning to receive more attention is
that of liability in the event of a crash involving an
autonomous vehicle (Hancock 2019a; Bellet et al.,
2019). Given that the human driver role is reduced to
that of an automation supervisor, allocation of blame
is less straightforward in crashes with autonomous
vehicles, compared to manually driven vehicles. To a
large extent, current legislation holds drivers respon-
sible for vehicle crashes due to failures to obey traffic
regulations (Hughes, Anund, and Falkmer 2015). This
approach does not apply to autonomous vehicles, as
vehicle users (i.e. the passenger) will have either
restricted or no control over vehicles. Thus, govern-
ment policy around liability will need to change in
response to these new technologies (Bellet et al.,
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2019; Kyriakidis et al. 2019). If liability continues in its
current form, Hancock (2019a) argues that this will cre-
ate stress for users, as they are held responsible for
crashes, but have no control to prevent these events.

Thus, the issue of responsibility and liability for
crashes involving autonomous vehicles requires reso-
lution. As policy response should be based on societal
input (Bellet et al., 2019), understanding how the gen-
eral public attributes blame to different actors in
crashes involving autonomous vehicles is an area
requiring exploration.

Aims

This study aimed to investigate how the Australian
public attributes blame to actors across the road trans-
port system in crashes involving manually driven,
semi-autonomous, and fully autonomous vehicles, and
whether outcome severity alters the level of blame
attributed across the three vehicle types.

Blame attribution and attribution theory

Blame involves two components; causality and moral-
ity (Heider 1958). Causality assesses an actors’ respon-
sibility for outcomes through the relationship between
their behaviours and outcomes (Harvey and Rule
1978). Morality refers to actors’ obligations in certain
situations, such as acting cautiously while driving to
avoid injuring others (Harvey and Rule 1978).
Throughout the literature, the blame is commonly
substituted for other constructs such as responsibility
and liability. While these terms convey slightly differ-
ent meanings, they remain appropriate when explor-
ing blame attribution, as they are at least moderately
related to blame (Krulewitz and Nash 1979).

Blame attribution can be understood through
attribution theory which explains how information is
utilised to make causal attributions (Kelley 1973). The
theory is based on three principles (Heider 1958); that
human behaviour is intentional, resulting in attempts
to understand underlying motives for behaviour; that
causal attributions are attempts to control and predict
the environment; and that there is a difference
between internal and external attributions. When the
causal link between actor behaviour and outcome
decreases, so does attribution to internal or individual
factors, as outcomes are perceived to be outside the
individual’s control. Instead, attributions are directed
to external or environmental factors (Heider 1958).

Shaver’s (1985) causality staircase depicts how a
causal association between actors and outcomes

increases together with actors’ level of control and
blameworthiness. The staircase has four steps; associ-
ation (actors are connected to the outcome); causality
(actors’ behaviour is necessary for the outcome to
occur); foreseeability (actors can anticipate outcomes);
and intention (actors create the outcome on purpose;
Shaver 1985).

Various influences and biases affecting blame attri-
bution and related constructs have been identified
such as personal similarity with the actors involved
(Shaver 1970) and emotional states (Ask and Pina 2011;
Feigenson and Park 2006). One of the key areas that
have been explored in previous studies is outcome
severity. For example, in scenarios that differ only on
outcome severity, more blame is attributed in high
severity compared to low severity scenarios (Walster
1966). Defensive attribution theory (DAT) states that
high severity scenarios evoke protective defences
against the randomness of accidents. This is expressed
through increased blame as it provides a sense of con-
trol (Walster 1966). DAT has however received varied
support and has been adapted over time to improve
its predictability (Walster 1967, Shaver 1970).

Blame attribution in crashes involving
autonomous vehicles

Several studies have investigated blame attribution in
general accidents (Lagnado and Channon 2008;
Remijn and Crombag 2007; Schroeder and Linder
1976) and road crashes (Arkkelin, Oakley, and Mynatt
1979; Stewart 2005; Walster 1966), including how
blame attribution affects recovery from road crashes
(Hickling et al. 1999; Thompson et al. 2015; Thompson,
O’Donnell, et al. 2014).

The literature is largely congruent with attribution
theory and its sub-theories, whereby control and
severity are key variables used in assessing blame
attribution. Research on blame attribution in autono-
mous vehicle crashes is however limited, given the
technology is currently emerging and constantly
evolving. The two available studies indicate that con-
trol is critical for blame attribution in autonomous
vehicle crashes (Li et al. 2016; McManus and Rutchick
2018). McManus and Rutchick (2018) investigated
blame attribution towards drivers/users in fatal vehicle
crash scenarios. Less blame was attributed to users of
manufacturer-programmed fully autonomous vehicles,
compared to conditions where users pre-selected the
programming of their vehicle’s algorithms (to behave
selfishly or selflessly), or manually drove the vehicle.
The findings suggest that blame attributed to fully
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autonomous vehicle users is mitigated. Li et al. (2016)
assessed how blame is attributed to actors in the
wider road system including manufacturers, govern-
ment agencies, the vehicle itself, drivers/users, and
pedestrians. This study revealed that user blame
decreased in crashes involving fully autonomous
vehicles, while blame to manufacturers and govern-
ment increased. The vehicle was not perceived to be
equally to blame as drivers in manually driven
vehicles, as it received less blame in matched crash
scenarios. While studies in this area are beginning to
emerge, none have assessed how blame is attributed
in semi-autonomous vehicle crashes.

A systems approach to blame attribution
The research to date is thus suggesting that blame
shifts from drivers/users to manufacturers and govern-
ment in fully autonomous vehicle crashes. As a result,
it has been recognised that whole-of-systems
approaches are required to fully understand blame in
autonomous vehicle crashes (Banks, Stanton, et al.
2018). A systems framework that has been applied in
various road safety studies is Rasmussen’s (1997) Risk

Management Framework (Newnam and Goode 2015;
Scott-Parker, Goode, and Salmon 2015; Young and
Salmon 2015). The framework views the road transport
system within which autonomous vehicles operate as
both hierarchical and dynamic (see Figure 1). Within
this framework, with the levels adapted from a generic
workplace context to represent the road transport sys-
tem, government and regulators reside at the system’s
highest hierarchical level, followed by vehicle manu-
facturers, and individual actors (drivers/users and
pedestrians). At the lowest level is the driving environ-
ment, which incorporates autonomous vehicles them-
selves. All actors play a role in risk management
associated with the operation of autonomous vehicles.
For example, governments can minimise risk through
appropriate legislation, and vehicle manufacturers can
minimise risk through comprehensive design, testing
and commissioning processes.

Importantly, the framework includes the role of public
opinion and changing public awareness in influencing
government decision-making. The current study
responds to this by eliciting public opinion around blame
to ensure that laws are reflective of societal expectations.

Figure 1. Rasmussen’s (1997) risk management framework adapted to autonomous vehicles.
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Causality of road system actors in crashes
According to attribution theory and Heider’s (1958)
prediction, that external forces are blamed when indi-
viduals lack control over outcomes, control is a key
factor in blame attribution. Thus, less blame is likely to
be attributed to autonomous vehicle users, who lack
control over the vehicle, compared to drivers of manu-
ally driven vehicles. The findings of previous research
into control and how this affects the attribution of
blame to actors across the different system levels are
shown on the left-hand side of Figure 1.

The connection between control and blame is further
congruent with Shaver’s (1985) causality staircase
described earlier. Figure 2 provides a generalised over-
view of the changing positions of road system actors on
the causality staircase, depending on whether the
vehicle is manually driven, semi-autonomous or fully
autonomous. The figure shows that moving from manu-
ally driven vehicles to semi and fully autonomous
vehicles, causal links between drivers/users and crashes
are weakened (reside lower on the staircase), while links
are strengthened for manufacturers and government
(reside higher on the staircase). Fully autonomous
vehicle users are downgraded on the staircase from
Foreseeability, which might be expected from drivers of
manually driven vehicles, to Association, as users do not
control the driving task. Manufacturers, government and
vehicles, however, move up the staircase from
Association to Foreseeability. These actors may be
required to foresee crashes through road safety regula-
tions, risk assessment, and technology, as suggested by
Rasmussen’s framework. For semi-autonomous vehicles,
all four actors reside on the same level (Foreseeability),
as they share vehicle control. It should be noted that
the positions may change based on specific circumstan-
ces, for example, it is possible for drivers of manually
driven vehicles to sit at the level of Intention, in cases of
intentional self-harm or the use of vehicles in terrorist
acts. Further, the manufacturer of a manually driven
vehicle might be placed at the level of Causality or even
Foreseeability in cases of product negligence which con-
tributes to a crash.

Hypotheses

The current study was motivated by gaps in this
emerging research area. Firstly, there is a lack of
knowledge regarding blame attribution in crashes
involving semi-autonomous vehicles and limited
knowledge regarding how blame is attributed in
crashes involving fully autonomous vehicles. Secondly,

the role of severity in influencing blame attribution in
autonomous vehicle crashes is currently unknown.

It was hypothesised that:

1: there will be differences in how blame is attributed
across actors depending on the level of control that
humans have over the vehicle (i.e. whether the crash
involves a manually driven vehicle, semi-autonomous
vehicle or fully autonomous vehicle).

2: Higher levels of blame will be attributed in high
severity crashes compared to low severity crashes
across manually driven vehicles, semi-autonomous
vehicles, and fully autonomous vehicles.

Association 

Causality 

Foreseeability 

Intention 

ytilasuachgiHytilasuacwoL

Government 
Manufacturer 

Vehicle 
Driver

Semi-autonomous vehicle 
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Manufacturer 
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User 
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Figure 2. Shaver’s (1985) causality staircase adapted to manu-
ally driven vehicles, semi-autonomous vehicles and fully
autonomous vehicles.
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Method

Participants

This research was approved by the Institutional
Review Board at the University of the Sunshine Coast
(approval S181187). Informed consent was obtained
from each participant. All data were non-identifiable.

A snowball recruitment approach used social
media, participant e-mail lists, and an undergraduate
student pool. Participation was limited to Australian
citizens aged 18 years or older, to control for variability
in perceptions of blame and responsibility due to
potential legislative and cultural differences.

A total of 396 participants completed the online
survey. Participants’ ages ranged from 18 to 81 years
(M¼ 38.48, SD¼ 13.82) and 71% were female. The
majority, 98%, held a driver’s licence (91% full/open,
7% provisional, 1% learner, 1% other types of licenses).
On average, participants had held a driver’s licence for
20.35 years (SD¼ 13.55, range ¼ 63). Eight participants
(2%) reported involvement in vehicle crashes with
pedestrians, of which four had been drivers, three had
been pedestrians, and one had been a passenger.

Design

A 2� 3 � 5 mixed-design was employed. Two of the
three independent variables (IVs) were between-
subjects variables. The first IV was crash severity, with
two levels: high and low. The second IV was vehicle type,
with three levels: manually driven vehicle, semi-autono-
mous vehicle, and fully autonomous vehicle. These varia-
bles were manipulated through six vehicle crash
scenarios. The within-subjects IV was actor, with five lev-
els: vehicle driver/user, pedestrian, vehicle, manufacturer,
and government. The selection of actors followed the
study by Li et al. (2016). This included the inclusion of the
vehicle itself to explore the extent to which the public
view vehicles, especially autonomous vehicles, as moral
agents (Li et al. 2016) who will be faced with moral dilem-
mas (Awad et al. 2018). The dependent variable was the
level of blame. A 7-point Likert scale ranging from 1 (no
blame) to 7 (a lot of blame) was used for blame attribu-
tion to each of the actors. Hypotheses were analysed
through a 2� 3 � 5 mixed-design analysis of variance
(ANOVA), and follow-up tests. An alpha level of .05 was
adopted for hypothesis testing.

Materials

A survey was developed comprising fictitious vehicle
crash scenarios adapted from vignettes utilised by Li
et al. (2016). The survey incorporated demographic

questions, crash scenarios, and a single open-ended
question. Demographic questions included age, gen-
der, postal code, driver’s licence status, and prior crash
involvement. The survey incorporated six crash scen-
arios. Each participant was exposed to one scenario
only, to secure independent responses to each
between-subjects variable. The base text for the six
scenarios was the following:

A person is [driving a car/in their semi-autonomous
car which is driving/in their autonomous car which is
driving] down a street in a suburb. At an intersection,
a pedestrian crosses the street. The [car/semi-
autonomous car/autonomous car] hits the pedestrian.
The pedestrian [doesn’t suffer any injuries/suffers
severe injuries], and [walks away from the scene
without medical attention/dies at the scene]. Similarly,
[there is no damage to the car/the car is
severely damaged].

An open-ended question asking for participants’
motivation for their blame allocation ratings was also
included as a validity check for spurious or ran-
dom responding.

Procedure

Participants completed the study via an online survey,
commencing with the demographic questions. They
were then presented with one of the six vehicle crash
scenarios. For semi-autonomous and fully autonomous
vehicle scenarios, participants were provided with a
definition of the vehicle. The following definition was uti-
lised for semi-autonomous vehicles: ‘In a semi-
autonomous vehicle, an automatic system controls all
aspects of driving while it is in autonomous mode, how-
ever, a human driver is expected to respond and take
over control when there is a request from the vehicle to
intervene’. The definition for fully autonomous vehicles
was: ‘In an autonomous vehicle, an automatic system
controls all aspects of the driving, and humans have no
ability to control the vehicle, as there is no steering
wheel or pedals’. For fully autonomous vehicle scenarios
participants were prompted to imagine that the scenario
was occurring in the future. Participants were then asked
to attribute blame to each of the five actors. The random
allocation was determined by the online survey host.
The completion of the survey took approximately 5min.

Results

Allocation of blame in relation to actors, vehicle
type and severity

As displayed in Table 1, there was no significant three-
way interaction between actor, vehicle type, and
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severity. However, a significant interaction effect
between actors and vehicle types was found, indicat-
ing that actors were blamed significantly differently
depending on what type of vehicle was involved in
the crash. The interaction between vehicle type and
severity was non-significant, suggesting that there was
no difference in the level of blame attributed in high
severity crashes, compared to low severity crashes
across the vehicle types. In contrast, there was a sig-
nificant interaction between actors and severity, indi-
cating that the level of blame attributed to actors was
significantly different between high and low severity
crashes. Main effects for actor and vehicle type were
also significant, however, these are not further consid-
ered, as the effects are more meaningful to the
research aims when interpreted with the significant
interactions. The significant interactions are further
explored in the following sections.

Actors and vehicle types interaction

To investigate the interaction between actor and
vehicle type, one-way ANOVA tests were conducted
with actors and vehicle types as IVs and blame as the
dependent variable. The analysis, presented in Table 2,
revealed that all actors were blamed significantly dif-
ferently from one another across the three vehicle
types. Post hoc t-tests were used to compare, for each
actor, how blame attributed differed based on the
vehicle type. Table 3 displays descriptive data and p-
values for the post hoc test, while a visual comparison
is provided in Figure 3. Vehicle drivers/users were
blamed significantly more in crashes involving both
semi-autonomous vehicles and manually driven
vehicles compared to fully autonomous vehicles, while
pedestrians were blamed significantly more in crashes
involving manually driven vehicles compared to both
semi-autonomous vehicles and fully autonomous
vehicles. Vehicles were blamed significantly more in
crashes involving a semi-autonomous vehicle and fully
autonomous vehicles than in crashes involving

manually driven vehicles. The level of blame attributed
to manufacturers was significantly different across all
three vehicle types, with the lowest blame in crashes
involving manually driven vehicles, then semi-autono-
mous vehicles, and the highest involving fully autono-
mous vehicles. The same pattern was found for blame
attributed to the government, where the lowest blame
was attributed in crashes involving manually driven
vehicles, then semi-autonomous vehicles, and the
highest when the crash involved fully autonomous
vehicles. Lastly, overall, vehicles, manufacturers, and
government were blamed more in semi-autonomous
vehicle crashes and fully autonomous vehicle crashes,
compared to manually driven vehicle crashes.

Actors and severity interaction

Figure 4 displays the means of the severity and actor
interaction. Visual inspection suggests that the signifi-
cant interaction was driven by higher levels of blame
to the government when severity was high. This was
explored through planned contrasts, shown in Table 4.
Although effect sizes were small, significant differences

Table 1. Main effects and interactions of 2� 3 � 5 mixed-
design ANOVA between severity, vehicle types, and actors on
blame attribution.

df F gp
2 p

Actors vs vehicle types vs severitya 6.95, 1354.58 1.23 .006 .283
Actors vs vehicle typesa 6.95, 1354.58 77.26 .284 .001
Actors vs severitya 3.47, 1354.58 3.15 .008 .019
Vehicles types vs severity 2, 390 0.57 .003 .568
Actorsa 3.47, 1354.58 61.21 .136 .001
Vehicle types 2, 390 37.04 .160 .001
Severity 1, 390 0.001 .000 .981

Note. aAdjusted with the Huynh–Feldt correction, due to violation of the
assumption of sphericity.

Table 2. One-way ANOVA of actor and vehicle type
interaction.

df F gp
2 p

Vehicle driver/Usera 2, 256.54 92.85 .348 .001
Pedestrian 2, 393 16.83 .026 .005
Vehicle a 2, 228.73 65.52 .206 .001
Manufacturera 2, 230.41 176.88 .403 .001
Governmenta 2, 243.17 29.56 .120 .001

Note. aCorrected with Welch’s F, due to violation of assumption of homo-
geneity of variance.

Table 3. ANOVA post hoc comparisons of actors and vehicle
types interaction.

M SD Manual S-AV F-AV

Vehicle driver/User
Manual 5.28 1.68
S-AV 5.43 1.73 1.000
F-AV 2.54 2.01 .001 .001

Pedestrian
Manual 4.25 1.70
S-AV 3.60 1.70 .008
F-AV 3.71 1.88 .038 1.000

Vehicle
Manual 1.71 1.31
S-AV 3.52 2.23 .001
F-AV 4.07 2.45 .001 .098

Manufacturer
Manual 1.59 1.26
S-AV 4.08 2.33 .001
F-AV 5.30 2.08 .001 .001

Government
Manual 1.79 1.40
S-AV 2.63 2.00 .001
F-AV 3.43 2.08 .001 .002

Note. All data are corrected with Bonferroni to control for multiple com-
parisons. Manual¼manually driven vehicle; S-AV¼ semi-autonomous
vehicle; F-AV¼ fully autonomous vehicle.
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were found when comparing blame attribution in low
and high severity crashes to government compared to
drivers/users, pedestrians and vehicles but not manu-
facturers. In general, the government received the
lowest levels of blame for both high and low severity
crashes. However, a significant increase in blame to
the government in high severity conditions compared
to low severity conditions was detected, compared to
the difference between the two conditions for drivers/
users, pedestrians, and vehicles. These findings indi-
cate that in crashes involving high severity outcomes,
blame to government is augmented more than for the
other actors.

Discussion

This study aimed to investigate how blame is attrib-
uted to different road transport system actors in
crashes involving manually driven vehicles, semi-
autonomous vehicles, and fully autonomous vehicles.
In addition, the study examined whether outcome
severity alters the level of blame attributed across the
three vehicle types.

Role of control in blame attribution

The first hypothesis, that there will be differences in
blame attribution across actors depending on control
(i.e. whether crashes involve manually driven vehicles,
semi-autonomous vehicles, or fully autonomous
vehicles), was supported. In addition, each actor had
unique patterns of blame attribution across the three
vehicle types.

Specifically, less blame was attributed to vehicle
drivers/users in crashes involving fully autonomous
vehicles compared to manually driven vehicles. This
finding was congruent with previous research (Li et al.
2016; McManus and Rutchick 2018). The findings of
the current study are also consistent with Li et al.
(2016), whereby more blame was attributed to manu-
facturers and government in scenarios involving fully
autonomous vehicles than manually driven vehicles.

Another pattern of blame attribution of interest
relates to vehicles being considered as liable actors. Li
et al. (2016) found that in fully autonomous vehicle
crashes, vehicles were not held as responsible as
human drivers of manually driven vehicles, even
though both actors were in control at the time of the

Figure 3. Mean level of blame attributed according to vehicle type and actor interaction. Error bars denote one standard error
around the mean.
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crashes. Building on this, the current study found that
vehicles were blamed more in semi-autonomous and
fully autonomous conditions than in manual condi-
tions. Taken together these studies imply that vehicles
may not be held as responsible as human drivers, but
are still perceived as blameworthy actors in autono-
mous vehicle crashes.

Uniquely, the current study investigated patterns of
blame attribution for semi-autonomous vehicles. While
McManus and Rutchick (2018) found that utilising fully
autonomous vehicles mitigated responsibility to driv-
ers/users even when fully autonomous vehicles were
pre-programmed by users, the current study found
that the use of semi-autonomous vehicles did not
have the same effect. Instead, drivers/users were
blamed equally across the manually driven and
semi-autonomous vehicle conditions. These findings

may be explained by vehicle drivers/users residing on
the same step, (‘foreseeability’) on the causality stair-
case for both manually driven and semi-autono-
mous vehicles.

It was also found that vehicles received similar lev-
els of blame in crashes involving both semi-autono-
mous and fully autonomous vehicles. In contrast, less
blame was attributed to manufacturers and govern-
ment in semi-autonomous vehicle crashes compared
to fully autonomous vehicle crashes. These differences
may be due to humans still retaining some level of
control in semi-autonomous vehicles.

Taken together, these patterns of blame attribution
are likely to be due to the perceived control actors
have over incidents, as predicted by the general blame
attribution literature (Arkkelin, Oakley, and Mynatt 1979;
Lagnado and Channon 2008; Schroeder and Linder
1976). The role of control is, as previously discussed,
further supported by attribution theory, as in fully
autonomous vehicle crashes, the causality between
users and incidents is diminished by users’ lack of con-
trol (Heider 1958). This results in indirect actors, such as
manufacturers and government, receiving more blame.

Figure 4. Mean level of blame attributed according to severity and actor interaction.

Table 4. Planned contrasts of actors and severity interaction.
df F gp

2 p

Government vs vehicle driver/user 1, 390 4.17 .011 .042
Government vs pedestrian 1, 390 8.03 .020 .005
Government vs vehicle 1, 390 10.11 .025 .002
Government vs manufacturer 1, 390 1.24 .003 .266
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The predictions made previously based on Shaver’s
(1985) causality staircase, also appear to be supported
by these findings. For example, drivers of manually
driven vehicles received the highest blame, potentially
because participants perceived that drivers should be
able to foresee, and thus prevent crashes. In contrast,
users of the fully autonomous vehicle received low
levels of blame, likely due to their inability to control
the vehicle, meaning they were therefore perceived as
merely associated with crashes. Instead, vehicles over-
saw monitoring the road, which may have resulted in
the increased blame attributed to those responsible
for vehicle design and implementation (i.e. manufac-
turers and government). With semi-autonomous
vehicles, the responsibility to foresee incidents is
shared between drivers/users and vehicles. This could
be why drivers/users in semi-autonomous vehicles
were blamed equally as in the manually driven vehicle
condition, and why vehicles, manufacturers, and gov-
ernment were blamed more than in the manually
driven vehicle condition.

Role of severity in blame attribution

The second hypothesis, that more blame will be attrib-
uted in high severity crashes compared to low severity
crashes across manually driven vehicles, semi-autono-
mous vehicles and fully autonomous vehicles, was
rejected. There was no difference in levels of blame
attributed across the three vehicle types in high and
low severity crashes. These results contradict DAT, as
well as the findings from previous studies by
Schroeder and Linder (1976), Stewart (2005), Remijn
and Crombag (2007), and Walster (1966). While these
results could reflect that severity does not influence
blame attribution with autonomous vehicle crashes, it
is important to note that the literature on severity is
not coherent, and amendments to the theory have
been made (Walster 1967). One of these amendments
is that of situational relevance, which suggests that sit-
uations must be applicable and important to individu-
als to activate defensive attributions (Shaver 1970).
Our sample had limited exposure to semi-autonomous
vehicles as they are relatively uncommon in Australia.
They had no exposure to fully autonomous vehicles,
as they are not yet legal, thus were generally unfamil-
iar with autonomous vehicles and their capabilities.
The scenarios may have been perceived as foreign
and futuristic, and thus inapplicable or unimportant to
the participants’ lives. A threat may therefore not have
been perceived, resulting in an absence of defensive

attributions, thus explaining the non-significant results
for severity.

However, some differences between high and low
severity crash across actors were found, as more
blame was attributed to the government in high
severity crashes. Thus, regarding the government, the
findings are consistent with the DAT. That this pattern
was only detected for the government could be
explained by personal similarity, another modification
to DAT. Personal similarity predicts that individuals
that identify with certain actors in scenarios will direct
their defensive attribution away from those actors
towards other actors or factors (Shaver 1970). In the
current study, participants may have identified with
actors in the vehicle crashes, for example, as pedes-
trians, drivers, or users of vehicles. Personal defences
may, therefore, have been activated, which, according
to personal similarity, would result in blame being
directed away from these three actors, and directed to
other actors, such as government.

Implications for the road transport system

The findings have various implications for the road
transport system and how Rasmussen’s risk manage-
ment framework is applied within road transport. In
the current road system, the primary form of safety
control is the enforcement of laws and regulations set
by the government on road users (Salmon, Read, and
Stevens 2016). With the coming advances in technol-
ogy, we are likely to see the road transport system
structure change to more closely emulate that of
other safety-critical systems, such as aviation, rail or
mining, whereby governments and regulators impose
controls on companies (i.e. vehicle manufacturers),
who then impose controls on the technology to pro-
mote its safe operation. This represents a step-change
in how the road transport system operates and plan-
ning for how this will affect aspects of the road sys-
tem such as government policy frameworks, safety
regulation, data systems and injury and personal liabil-
ity insurance schemes is needed soon to prepare for
their introduction. As Hancock (2019a) notes, if current
liability frameworks continue to operate without
change, the ‘dissociation between responsibility and
control will not be welcomed by consumers’ (Hancock
2019a, 485).

The findings from the present study suggest that
public perceptions of blame will change as technolo-
gies become more advanced. This supports the
Leveson’s (2004) argument that, as technology pro-
gresses, responsibility shifts from the individual to the
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government. Governments will need to be cognisant
of this shift – that it will no longer be acceptable to
rely on explanations of ‘driver error’ for crashes and
implement driver-centric safety initiatives such as edu-
cation and enforcement. Instead, system-level initia-
tives will be required, as will accident investigation
processes that consider crash contributory factors
across the system (Stanton et al. 2019). This shift also
has significant implications for road safety researchers,
who will need to continue the paradigm shift in road
safety research (e.g. Larsson, Dekker, and Tingvall
2010; Salmon, McClure, and Stanton 2012; Salmon,
Read, and Stevens 2016; Salmon and Read 2019)
towards systems approaches, in order to support gov-
ernments to meet the new expectations of the public.

In relation to legislation for crash liability specific-
ally, the current legislative scheme in Australia renders
drivers responsible for the behaviour of their vehicles.
This requirement does not differ between manually
driven vehicles and semi-autonomous vehicles.
However, our findings indicate that the general public
perceives blame differently across the two vehicle
types. This disconnect between public opinion and
legislation will become more pressing as increasing
numbers of semi-autonomous vehicles are introduced.
As shown in Rasmussen’s framework (Figure 1) gov-
ernment and legislatures are influenced by public
opinion and changing public awareness. Our findings
may assist in the revisions to liability legislation to bet-
ter represent public opinion around blame in crashes
involving semi-autonomous vehicles.

Regarding fully autonomous vehicles, legislation
requires revision before they can be operated in
Australia. This will need to be supported by policy
decisions around crash liability. Our findings indicate
that the general public would expect actors higher up
in the road transport system, such as manufacturers
and government, to take more responsibility in
crashes involving fully autonomous vehicles than the
current situation. Also, this study has implications for
manufacturers, as expectations regarding blame and
liability may influence decisions around programming
of fully autonomous vehicle algorithms.

Lastly, the finding that less individual blame arises
in crashes involving fully autonomous vehicles could
have implications for survivor recovery. Research has
found that those who perceived that they were not
responsible for a crash (i.e. who attribute blame to
another party), are at greater risk for experiencing
poorer physical and mental health after injury
(Thompson, Berk, et al. 2014; Thompson, O’Donnell,
et al. 2014) and lower levels of satisfaction with the

performance of no-fault injury compensation schemes
(Thompson et al. 2015). This is hypothesised to be due
to a perceived lack of control and concerns of being
unable to prevent similar events in the future. Health
services, therefore, need to be cognisant of potential
negative impacts on recovery and the implications for
maintaining high levels of system performance as fully
autonomous vehicles enter the road system.

Limitations

As no psychometrically validated scale of blame was
available, we adopted a Likert scale in this study, simi-
lar to that used in previous similar research. It is, how-
ever, possible that participants did not perceive blame
as a distinct construct but may have incorporated
responsibility, liability, or other related constructs
when making attributions. An instrument assessing
blame with higher validity may differentiate between
these related constructs. Further, this study was con-
ducted with Australian participants only. There may be
contextual and cultural differences that limit the gen-
eralisability of the findings to other contexts.

Future research

To our knowledge, this study is the first to consider
blame attribution in semi-autonomous vehicle crashes
and also the first to consider the impact of outcome
severity in relation to autonomous vehicle crashes.
Further research in this area is thus warranted.

Regarding severity, future research should consider
specifying whose perspective the participants should
take in the scenarios (i.e. the participant might be the
driver/owner of the vehicle or the pedestrian). This
would control for the influence of personal similarity
when making attributions.

Further, given that anger has been found to impact
perceptions of intentionality (Ask and Pina 2011), and
thus blame, it may be interesting to manipulate emo-
tions in future studies. In the current study, scenarios
were purposefully written in a factual and unemotive
manner. Future studies could employ scenarios using
more popularist media style, and look to invoke a
sense of outrage or anger through including pedes-
trian victims likely to be considered more vulnerable
such as young children, or pregnant women.

Another aspect that should be explored in future
research is the reasons behind the attributions of
blame. Methods such as interviews or focus groups
may be useful to delve deeper into perceptions of
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blame and how attribution might shift depending on
the circumstances of the crash.

Further, the exploration of the impact of other indi-
vidual differences, such as attribution styles (with
dimensions of internal versus external, stable versus
unstable, and global versus specific causes; Peterson
et al. 1982) or attachment styles (e.g. Whelan and
Dawar 2016) on blame attribution in this context
would be a useful area for future research.

Finally, similar studies should be conducted inter-
nationally to test the generalisability of the findings
and inform local policy. Public opinion may be
dependent on prevailing public experience of autono-
mous vehicles and existing and emerging legislative
frameworks around crash liability. Factors such as
national culture may play a role. For example,
Hofstede’s (1980) original conceptions of individual-
ism-collectivism, power distance and uncertainty
avoidance could be interesting to explore, based on
either national culture or in relation to individual dif-
ferences. Indeed, some cross-cultural differences in
ethical autonomous vehicle decision-making were
identified via the large-scale ‘Moral Machine’ experi-
ment conducted at MIT (Awad et al. 2018).

Conclusions

This study has contributed to an important emerging
research area regarding liability in crashes involving
autonomous vehicles. Blame is attributed differently
across actors in the road system depending on the
vehicle’s level of autonomy. Key findings were that
more blame was attributed to manufacturers and gov-
ernment in crashes involving fully autonomous
vehicles, and drivers/users, vehicles, manufacturers
and government are perceived to share responsibility
in crashes involving semi-autonomous vehicles. Thus,
the pattern of blame attribution in crashes with semi-
autonomous vehicles will not be applicable to crashes
with fully autonomous vehicles. Further, regardless of
the type of vehicle, the government receives more
blame when crashes are severe. As semi-autonomous
vehicles are already a reality, and fully autonomous
vehicles are expected to be available in the near
future, further research in this area is necessary as it
has critical implications for decisions about road safety
legislation and liability schemes.
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