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Preface

Researchers at the RAND Institute for Civil Justice (ICJ) conducted the study reported 
here to investigate the potential impact that the introduction of autonomous vehicles 
could have on the U.S. automobile insurance system. In addition to its support from 
the pooled contributions of the ICJ, this research was supported by the American 
Insurance Association (now the American Property Casualty Insurance Association) 
and The Travelers Companies.

The RAND Institute for Civil Justice

The ICJ is dedicated to improving the civil justice system by supplying policymakers 
and the public with rigorous and nonpartisan research. Its studies identify trends in 
litigation and inform policy choices concerning liability, compensation, regulation, 
risk management, and insurance. The institute builds on a long tradition of RAND 
Corporation research characterized by an interdisciplinary, empirical approach to 
public policy issues and rigorous standards of quality, objectivity, and independence. 
ICJ research is supported by pooled grants from a range of sources, including cor-
porations, trade and professional associations, individuals, government agencies, and 
private foundations. All its reports are subject to peer review and disseminated widely 
to policymakers, practitioners in law and business, other researchers, and the public. 
The ICJ is part of the Justice Policy Program within the RAND Social and Economic 
Well-Being Division. The program focuses on such topics as access to justice, polic-
ing, corrections, drug policy, and court system reform, as well as other policy concerns 
pertaining to public safety and criminal and civil justice. For more information, email 
justicepolicy@rand.org.
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Summary

What will increasing adoption of autonomous vehicles (AVs) mean for auto insurance?
To answer this question, we first define some key terms. The National Highway 

Traffic Safety Administration (NHTSA) has adopted a system created by the Society 
of Automotive Engineers (SAE) to describe the levels of vehicle automation. The scale 
goes from 0 (no automation) to 5 (full automation) (NHTSA, undated a). Vehicles 
operating at Level 0, 1, 2, or 3 we call automated. In this report, we discuss vehicles we 
call autonomous—those that operate at Level 4 or 5:

• At Level 4, or high automation, “[a]n automated driving system (ADS) on the 
vehicle can itself perform all driving tasks and monitor the driving environment—
essentially, do all the driving—in certain circumstances. The human need not 
pay attention in those circumstances” (NHTSA, undated a; emphasis ours).

• At Level 5, or full automation, “[a]n automated driving system (ADS) on the 
vehicle can do all the driving in all circumstances. The human occupants are just 
passengers and need never be involved in driving” (NHTSA, undated a; emphasis 
ours).

Although the rate of adoption of transportation automation remains uncertain, 
vehicles have become increasingly automated. Currently, many new car models incor-
porate driver assistance technologies, described by NHTSA (NHTSA, undated b) 
as including

• forward collision warnings
• automatic emergency braking
• pedestrian automatic emergency braking (detects, warns the driver about, and, if 

necessary, automatically brakes for a pedestrian crossing in front of the vehicle)
• adaptive lighting
• adaptive cruise control
• lane departure warnings
• rearview video systems
• rear cross-traffic alerts.
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Increasingly, forms of driver assistance that combine lane keeping with adaptive cruise 
control are being introduced (NHTSA, undated b). Many of these new systems, par-
ticularly automatic emergency braking, represent an important step toward improving 
the safety of new cars. However, the gradual development and deployment of these 
new systems represents a challenge for regulators and industry stakeholders. The roads 
of the near future will be home to both AVs, including vehicles with significant vari-
ability in the extent of their automated features, and vehicles that lack automation 
(Level 0, at which the “driver performs all driving tasks” [NHTSA, undated a]). As a 
result, the impact that AVs will have on the automobile insurance industry is unclear.1

Automobile insurance is an important consideration in the deployment of vehi-
cles that incorporate technologies that will permit autonomous operation at most 
times. This is true both from the standpoint of compliance with existing state regula-
tions and from the perspective of consumer confidence in these new technologies. The 
potential benefits of AV technologies are significant. Most importantly, AVs have the 
potential to save lives and prevent injuries. Annually, conventional car crashes cause 
approximately 4.5 million injuries and 36,560 fatalities in the United States (NHTSA, 
undated b; National Safety Council, undated). For the National Motor Vehicle Crash 
Causation Survey, researchers studied crashes from a two-year period. They deter-
mined that “[t]he critical reason, which is the last event in the crash causal chain, was 
assigned to the driver in 94 percent (±2.2%) of the crashes” (NHTSA, 2015, p. 1). 
In 2016, NHTSA stated that it was working to “address the human choices that are 
linked to 94 percent of serious crashes” (NHTSA, 2017). It also stated that it

continues to promote vehicle technologies that hold the potential to reduce the 
number of crashes and save thousands of lives every year, and may eventually help 
reduce or eliminate human error and the mistakes that drivers make behind the 
wheel. (NHTSA, 2017)

In addition, vehicles that incorporate technologies that permit autonomous operation 
at all or most times will provide numerous social benefits, including increasing the 
mobility of tens of millions of Americans who cannot drive because of, for example, 
disability or age (Halsey, 2017). Technologies for automating vehicles may also reduce 
traffic congestion and facilitate more-efficient land use and urban planning (Anderson, 
Kalra, Stanley, Sorensen, et al., 2016). However, if the U.S. auto fleet is saturated with 
Level 4 and 5 vehicles,2 there could be some improvements in traffic flow management 
(e.g., consistent speeds and following distances between vehicles) but diminished effi-

1 For earlier work on the liability implications of AVs, see Anderson, Kalra, Stanley, Sorensen, et  al., 2016; 
Kalra, Anderson, and Wachs, 2009; Logue, 2019; and Crane, Logue, and Pilz, 2017.
2 The levels are part of an Automated Vehicle Safety Consortium–developed system for categorizing vehicles 
with varying levels of automation. The six levels start at 0 (no automation) and proceed to 5 (full automation, in 
which the “vehicle is capable of performing all driving functions under all conditions. The driver may have the 
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ciencies due to increased traffic density and volume from theorized benefits, such as 
the increase in mobility for youth, elderly, and disabled populations. Traffic patterns 
and congestion could get worse during the long-tailed transition with a mixed fleet 
of conventional and autonomous vehicles (Anderson, Kalra, Stanley, Sorensen, et al., 
2016). At the same time, the introduction of AVs is likely to create uncertainty in regu-
lation and insurance.3 The challenge for policymakers will be maximizing the benefits 
associated with AVs while reducing the uncertainty occasioned by their introduction.

From a theoretical perspective, there are several reasons to think that automation 
will lead to a shift in liability from the individual driver (and the driver’s insurer) to 
the manufacturer. The primary historical justifications of tort law offer some rationales 
for such a shift. Existing products liability law doctrines, including product defect and 
failure to warn, could readily apply to crashes involving automated and autonomous 
vehicles. Indeed, products liability’s doctrinal focus on design defects and failure to 
warn is arguably more relevant to crashes involving AVs than an analysis that focuses 
on driver performance would be. To be clear, this is a descriptive prediction of how 
courts and legal analysts are likely to apply the predominant justifications of tort law to 
this new technology and not a normative argument either in favor of or against doing 
so. For fleet operators, it is also likely that there will be a shift toward manufacturer 
liability, although that question is more complex.4

There are numerous practical reasons, however, to think that this shift toward 
manufacturer liability will be more gradual. The sheer volume of auto crashes requires 
a vast infrastructure of specialists who resolve and adjudicate these claims and make 
the needed repairs. Insurers have considerable specialized expertise in this role. It is 
unlikely that manufacturers will replicate this infrastructure overnight or that individ-
uals will soon view products liability against manufacturers as the obvious institution 
to resolve a minor crash.

It seems likely that manufacturers will increasingly compete with traditional 
auto insurers and offer insurance packaged with their vehicles. Tesla, for example, has 
announced that it will do so (Moorcraft, 2019). To the extent that the primary deter-
minants of crashes are vehicle characteristics rather than driver characteristics, manu-
facturers may, in fact, be in the best position to collect data and underwrite the risks as 
efficiently as possible. Similarly, if automation dramatically reduces claim frequency, it 
may reduce the scale of infrastructure necessary. Insurance bundled with the price of 
the vehicle may be an attractive concept for some consumers. But it is also possible that 

option to control the vehicle” (NHTSA, undated a). The consortium is a project of SAE International and the 
SAE Industry Technologies Consortia, so the levels are often called SAE levels.
3 For further discussion of the uncertainty created by the introduction of AVs from a cybersecurity perspective, 
see Winkelman et al., 2019a; Winkelman et al., 2019b; and Dreyer et al., 2018.
4 Chapter Two of the report, which covers tort law, was used to develop the evaluation criteria for future AV 
insurance models discussed in Chapter Three. 
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manufacturers will decide that underwriting, regulatory compliance, and handling of 
claims are outside their core competencies and either outsource those functions or leave 
the provision of insurance products to insurers.

Operators of fleets of AVs may also serve an important role in serving as trans-
portation providers. They may self-insure and have the size and expertise to subro-
gate claims against manufacturers when appropriate. It is possible that such fleets will 
decrease the rate of private car ownership and the demand for private auto insurance.5

Policymakers do not need to fundamentally change automobile insurance law 
to see technology to automate vehicles advance. Currently, insurance is governed by 
states, and each state sets its own particular requirements and requires rate approval. 
This makes some sense in the U.S. federal system because tort law is primarily a func-
tion of the state. This also permits a state-by-state determination of financial solvency 
and rates.6

To investigate the potential impact that the introduction of AVs could have on 
the U.S. automobile insurance industry, we interviewed a broad variety of stakeholders, 
including representatives from automobile insurance companies, original equipment 
manufacturers (OEMs), state and federal governments, consumer advocacy groups, 
ride-sharing companies, AV and trucking start-ups, industry associations, and aca-
demia. We also interviewed plaintiff ’s lawyers and defense lawyers who practice in 
this field. Finally, we interviewed experts and regulators in Japan, Australia, Canada, 
and the United Kingdom. This report captures the perspectives of 43 subject-matter 
experts from 35 organizations.

We discussed five potential insurance frameworks with stakeholders:

• national no-fault insurance, analogous to the vaccine or nuclear statutory insur-
ance program (in this report, we refer to this as national no-fault)

• state no-fault insurance, an option available in those states that provide for it in 
state law (in this report, we refer to this as state no-fault)

• self-insurance by manufacturers
• fleet insurance policies
• adaptation of the existing automobile insurance framework.

5 One stakeholder noted, “They may be obligated to self-insure up to higher-than-anticipated retentions, based 
on the fact that there is no data on which insurers can appropriately price liability policies.”
6 A state-by-state system does pose a significant burden to new entrants who might want to offer new insur-
ance products. If policymakers wanted to increase competition and potentially permit new entrants, they could 
consider (1) a federal insurance charter so that an insurer would have only to clear one set of federal regulatory 
barriers to offer insurance in the country or (2) liberalizing and standardizing state-by-state requirements.

There may also be future tension over data availability. Currently, the most-relevant information in determin-
ing risk is past human driving behavior that insurers and regulators use during the rate and solvency approval 
process. As automation supplants human driving, these data become less relevant, and data on the operation of 
the automation become more relevant. These data, however, are possessed by the manufacturer, which is not 
party to the rate and solvency regulatory process.
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We addressed nine distinct research questions. Our findings are briefly outlined 
in the rest of this summary.

Will the introduction of AVs that have Level 4 or 5 capabilities require sig-
nificant changes to the existing U.S. automobile insurance system, or is the cur-
rent insurance model flexible enough to handle vehicles that incorporate tech-
nologies that permit autonomous operation at most or all times? A majority of U.S. 
stakeholders, representing both manufacturers and the insurance industry, expressed 
optimism that the existing insurance framework would be able to adapt to the deploy-
ment of AVs. Less than half of the experts who thought the current auto insurance 
framework would persist suggested that the existing automobile insurance system in 
the United States would not be able to adapt to AVs. Several of these experts indicated 
that, when a vehicle is operating autonomously, liability will have to shift away from 
the driver and the cost of insurance will be bundled with the vehicle.

However, a large majority of stakeholders, including those who anticipated 
changes in the insurance industry, thought that the status quo would persist for the 
foreseeable future. Those who foresaw changes in the industry were split as to whether 
those changes would occur at Level 3 or 4, with the majority asserting that changes 
would occur at Level 4.

What are the benefits and drawbacks of potential future models for auto-
mobile insurance? The criteria used to define benefits and drawbacks for potential 
future models for auto insurance (national no-fault, state no-fault, self-insurance by 
manufacturers, and fleet insurance policies) were (1) whether legislative action would 
be required, (2)  potential incentive or disincentive for manufacturer product safety 
improvements, (3) fraud concerns, (4) ease of the claims process, and (5) application 
to all levels of automation. The report provides a discussion of national no-fault, state 
no-fault, manufacturer self-insurance, and fleet insurance, as well as a detailed analysis 
of expert views on the benefits and drawbacks of these potential future auto insurance 
models.

The experts discussed the potential benefits of national no-fault auto insurance 
and state no-fault insurance as possible future models for auto insurance. Although 
some experts thought that, in a future in which most vehicles on the road have Level 4 
capabilities, a no-fault framework might be beneficial and easy, the majority of experts 
rejected the idea of adopting the current state no-fault system in the future. This was 
primarily because of the experts’ expressed concern that a national no-fault system 
modeled on current state no-fault programs would fail to provide adequate incentive 
for manufacturers to improve their AVs.

A large majority of the experts we interviewed dismissed the idea of national no-
fault as impractical, because it would require congressional legislation and because a 
government-run claims system was perceived to be unwieldy and unlikely to swiftly 
provide compensation for the injured.
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Several experts were proponents of self-insurance by manufacturers. These experts 
thought that OEMs might purchase insurance companies and have them handle the 
insurance for their AVs. According to several experts, this would allow OEMs to 
bundle insurance with the sale of AVs, which might provide the benefit of indicating 
to consumers that the OEMs considered their vehicles to be safe. One expert thought 
that bundling insurance with the price of an AV might serve as a competitive advan-
tage. Some experts viewed self-insurance by manufacturers skeptically unless an expe-
rienced insurance company was involved. The skeptical experts pointed out that auto 
insurance was not a core competency of OEMs; it requires licensing in 50 states and a 
smoothly functioning claims process. Many of the stakeholders we interviewed, how-
ever, did not express an opinion about self-insurance by manufacturers.

A significant majority of the experts acknowledged fleet insurance as being a 
likely future model for insuring AVs. Experts commented that it would have the bene-
fit of being based on existing models for fleet insurance, with a well-established claims 
process to compensate the injured.

What is the likelihood that vehicles that incorporate technologies that permit 
autonomous operation at most or all times will be insured in fleets rather than 
by individual policy holders? A majority of the stakeholders we interviewed expected 
that AVs would initially be deployed in fleets. Insurance companies, we were told, will 
handle AV fleets “the way they always have.” That is, the owners of fleets will choose 
to self-insure or to purchase insurance under corporate general liability policies. Fleet 
insurance was acknowledged by a significant majority of the experts as being a likely 
future model for insuring AVs. Experts commented that it would have the benefit of 
being based on existing models for fleet insurance, with a well-established claims pro-
cess to compensate the injured. However, the future dominance of the fleet insurance 
model was not seen as inevitable. Although most stakeholders believed that the fleet 
model was likely to become dominant, one manufacturer cautioned that it was still too 
soon to develop “any concrete business model” for the deployment of AVs in fleets. In 
addition, stakeholders noted that it is important to think about the broader societal 
implications of relying on fleets for daily transportation needs.

Is the subrogation process likely to change in future models for automo-
bile insurance? Most stakeholders indicated that the deployment of AVs would not 
affect subrogation. Subrogation is a “big part of what [insurers] do” today, and insurers 
told us that they would continue to handle the subrogation process in the same way. 
Although the deployment of AVs may create a more complex ecosystem of suppliers 
and, in some cases, make it more difficult to determine which supplier was at fault, 
insurers anticipated continuing to “handle this like [they] handle suppliers today.”

In the future, how might accidents between AVs and conventional vehicles 
and between AVs and pedestrians be handled? A majority of stakeholders indicated 
that, for accidents involving AVs and conventional cars, the claims process would not 
change significantly. In contrast to the claims process, however, one expert indicated 
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that, for an accident involving severe injuries, the injured party might consider suing 
the AV manufacturer if the losses exceeded the policy limit of the AV driver or owner. 
Many stakeholders indicated that accidents between AVs and pedestrians would be 
handled the same way as those between conventional cars and pedestrians.

Will minor accidents and “fender benders” become significantly more 
expensive because of the cost of repairing the sensors in AVs, or is this concern 
overblown? The experts we interviewed were generally in agreement that the sensors 
that are part of AV technologies would increase the cost of accidents involving AVs, 
at least initially. Experts differed, however, in their assessments of the extent of this 
impact. Other experts minimized the potential impact of the cost of sensors and sensor 
repair, stating that AVs at Levels 4 and 5 are going to be involved in fewer collisions 
because of the sensor technology embedded within them and that, therefore, the over-
all cost to the industry probably will be about equal to what it is today.

How might changes to accommodate AV technologies in the insurance 
models of other countries inform changes to U.S. automobile insurance? We inves-
tigated how four countries—the United Kingdom, Australia, Canada, and Japan—
were adapting their insurance frameworks to accommodate AVs. We were especially 
interested in these countries because their insurance frameworks are centered on a 
commitment to adequately and efficiently compensating the injured. We compared 
the frameworks of these four countries according to ten criteria. All of the countries 
have a focus on swift and easy compensation for victims of an accident. For this reason, 
reliance on products liability litigation was not the most favored approach to victim 
compensation.7 All of the countries we investigated followed an adaptive approach to 
incorporating AVs into auto insurance schemes. The experts we consulted indicated 
that the current framework for auto insurance would be flexible enough to accommo-
date AVs up to Level 3 but that, once most vehicles could operate at Level 4 or 5, the 
auto insurance framework might need to change. Similarly, it appeared that although 
countries were preparing to deal with the new challenges that might be posed by AVs, 
policymakers intended to assess developments with the technology before undertaking 
any major overhaul of the existing auto insurance framework. As one Australian expert 
noted, Australian regulators recognize that what they develop needs to be proportional 
and scalable over time. Other countries, such as the UK and Japan, are focused on 
having insurance coverage for all drivers. Policymakers in several countries, such as the 
UK, Japan, and Canada, are considering data-sharing arrangements between vehicle 
manufacturers, insurers, and other stakeholders.

7 It should be noted that each of these countries has a stronger social safety net than the United States has, 
including more-widespread access to medical insurance, which may explain why there is less reliance on litigation 
to make victims whole following an accident.
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How important is consumer acceptance to the deployment of AVs? When we 
asked experts about the importance of consumer acceptance of AVs, they all responded 
that it was “very important.” An OEM expert stated,

Consumer acceptance will be critical to the technology. If consumers don’t think 
that the technology can get them from point A to point B, all the resources that 
have been invested will be wasted. The safe deployment of these vehicles in the 
public is the best way to show the public that these are safe and reliable ways to 
get around.

Recent survey research by J. D. Power and Miller Canfield underscored the impor-
tance of education by the auto industry about AV capabilities in promoting consumer 
acceptance. Consumer acceptance appears to be an important factor in the widespread 
adoption and deployment of AVs. The pace of consumer acceptance of AVs may affect 
the need to adapt the existing auto insurance framework or adopt a new one.

Will data-sharing between OEMs that produce AVs and insurance compa-
nies be important in the future? Currently, there is no established framework for 
OEMs to provide data on insurance claims to auto insurance providers, although 
insurance companies contend that they need access to these data to pay claims and 
assess the risks posed by AVs.8 Given the lack of clarity about AV data-sharing and its 
importance to the development of AVs, federal regulators are monitoring the issue in 
the AV industry. If necessary, they could seek to facilitate data-sharing. Meanwhile, 
U.S. cities and local transit agencies are actively exploring ways to encourage the shar-
ing of AV data. Although there is no current consensus on a way forward for AV data-
sharing between vehicle owners, manufacturers, regulators, and the insurance indus-
try, there are ongoing efforts to address this issue. Although assessing collection and 
sharing of AV data exceeds the scope of this report, our interviews confirmed that the 
development of standards for collection and sharing of AV data among stakeholders is 
an important topic for further research.

We conclude this report with three recommendations:

• Insurers, manufacturers, and other stakeholders should collaborate to 
develop a framework for collecting and sharing data on AVs. Further research 
to explore methods for information-sharing between insurers and manufacturers 
could assist the auto insurance industry in more accurately assessing risk, paying 
claims, creating new insurance products, and facilitating the adoption of AVs.

• In adapting existing insurance frameworks to accommodate the deploy-
ment of AVs, policymakers and insurers in the United States should con-

8 As one insurance expert noted in correspondence to the authors on March 18, 2020, “[T]his refers to losses, 
accidents or malfunctions, because there are no insurance claims unless/until policies are issued—and policies 
aren’t issued unless/until the premium is established, dependent on loss/accident data or other relevant proxies.”
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sider international insurance frameworks. As discussed in detail in the report, 
policymakers in the UK, Canada, Japan, Australia, and other countries must 
also contend with the liability and regulatory implications of the deployment of 
AVs. Policymakers and insurers in the United States should closely examine these 
international models, which may provide novel solutions to common liability, 
coverage, and other issues associated with AVs.

• Researchers should evaluate the possible effect that the fleet operator model 
could have on consumer acceptance of vehicles that incorporate technologies 
that permit autonomous operation at all times. Further research to understand 
whether and how the fleet operator model is likely to help or hinder consumer 
acceptance would be useful. Insurance coverage for AVs in different aspects, such 
as fleet insurance, will play an important role in increasing consumer confidence 
in these new technologies. Consumer acceptance of AVs will be an important 
factor in setting the pace for creation of new or adaptive auto insurance frame-
works.
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CHAPTER ONE

Introduction

Automobile insurance is an important consideration in the deployment of vehicles 
that incorporate technologies that will permit autonomous operation at all or most 
times, and it is therefore a critical factor that policymakers must consider as they seek 
to realize the societal benefits of automation. This is true both from the standpoint of 
compliance with existing state regulations and from the perspective of consumer con-
fidence in these new technologies. From a regulatory perspective, policymakers wish 
to ensure compensation for those involved in automobile accidents. Original equip-
ment manufacturers (OEMs) may consider bundling insurance as part of the sale of 
an autonomous vehicle (AV), to indicate confidence in its technologies. Insurance can 
serve to assure the public that AVs are safe and that any mishaps will be compen-
sated. Until consumers are convinced that AVs are safe, deployment of vehicles that are 
capable of autonomous operation might be slow, despite the tremendous investments 
made by OEMs and related companies. Failure to inspire consumer confidence in AV 
technologies could result in market failure and the loss of the social benefits of these 
technologies (Anderson, Kalra, Stanley, Sorensen, et al., 2016).

The potential benefits of AV technologies are significant. Most important is that 
AVs have the potential to save lives and prevent injuries. Currently, conventional car 
crashes cause approximately 4.5 million injuries and 36,560 fatalities per year in the 
United States (National Highway Traffic Safety Administration [NHTSA], 2019; 
National Safety Council, undated). For the National Motor Vehicle Crash Causation 
Survey, researchers studied crashes from a two-year period. They determined that “[t]he 
critical reason, which is the last event in the crash causal chain, was assigned to the 
driver in 94 percent (±2.2%) of the crashes” (NHTSA, 2015, p. 1). In 2016, NHTSA 
stated that it was working to “address the human choices that are linked to 94 percent 
of serious crashes” (NHTSA, 2017). NHTSA also stated that it

continues to promote vehicle technologies that hold the potential to reduce the 
number of crashes and save thousands of lives every year, and may eventually help 
reduce or eliminate human error and the mistakes that drivers make behind the 
wheel.
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First, we define some key terms. NHTSA has adopted a system created by the 
Society of Automotive Engineers (SAE) to describe the levels of vehicle automation. 
The scale goes from 0 (no automation) to 5 (full automation) (NHTSA, undated a). 
Vehicles operating at Level 0, 1, 2, or 3 we call automated. In this report, we discuss 
vehicles we call autonomous—those that operate at SAE Level 4 or 5:

• At Level 4, or high automation, “[a]n automated driving system (ADS) on the 
vehicle can itself perform all driving tasks and monitor the driving environment—
essentially, do all the driving—in certain circumstances. The human need not 
pay attention in those circumstances” (NHTSA, undated a; emphasis ours).

• At Level 5, or full automation, “[a]n automated driving system (ADS) on the 
vehicle can do all the driving in all circumstances. The human occupants are just 
passengers and need never be involved in driving” (NHTSA, undated a; emphasis 
ours).

Although even simple forms of automation (e.g., automatic emergency braking) 
offer significant safety benefits, many of the benefits of autonomy will be realized once 
vehicles are able to operate at Levels 4 and 5. There are also considerable social benefits 
to be realized at Levels 4 and 5, including providing mobility benefits to tens of mil-
lions of Americans who cannot drive because of, for example, disability or age; possibly 
reducing traffic congestion; and improving land use, especially in urban areas. At the 
same time, however, the introduction of AVs will likely create uncertainty regarding 
regulation and insurance. The challenge for policymakers is to maximize the benefits 
associated with AVs while reducing the uncertainty occasioned by their introduction.

Despite the potential benefits of AVs, there are substantial challenges to their 
deployment. These challenges include various technological barriers. For example, it 
is difficult for the sensors and cameras in today’s automated vehicles to perform well 
in certain weather conditions, including snow, black ice, and dust. In addition, many 
roads in the United States are unpaved and lack the signage, markings, and mapping 
needed to enable most AVs to safely navigate them. How conventional vehicles perform 
in these conditions is unlikely to be a good predictor for the performance of vehicles 
with Level 4 and Level 5 capabilities, so the insurance industry will need to develop 
and adapt risk factors for AVs.

Other challenges include existing uncertainty surrounding the business models 
that will be employed to support the broader deployment of AVs, in that these vehicles 
may be significantly more expensive than conventional cars and will require specific 
maintenance to ensure that their safety features are working properly. Some OEMs 
plan to lease their AVs as part of fleets rather than to sell them individually, at least 
at first. In another potential model, an AV would have a separate owner, such as an 
OEM; an operator, such as a grocery chain or food delivery service; and a maintenance 
company responsible for ensuring the vehicle’s continued safe operation. One of the 



Introduction    3

aspects of our study has been to explore how these new business models could affect 
automobile insurance.

Other challenges include the lack of federal safety standards for AVs and the 
absence of a common set of regulations that apply throughout the United States. Cur-
rently, there are additional crash event data recorder requirements for AVs in some 
states, such as Nevada (Anderson, Kalra, Stanley, Sorensen, et al., 2016). Having sepa-
rate state-by-state requirements could complicate the mass production of AVs. As indi-
cated previously, without consumer acceptance, the AV market could fail (Anderson, 
Kalra, Stanley, Sorensen, et al., 2016).

The research questions that we explored were the following:

• Will the introduction of AVs that have Level 4 or 5 capabilities require significant 
changes to the existing U.S. automobile insurance system, or is the current insur-
ance model flexible enough to handle vehicles that incorporate technologies that 
permit autonomous operation at most or all times?

• What are the benefits and drawbacks of potential future models for automobile 
insurance?

• What is the likelihood that AVs will be insured in fleets rather than by individual 
policy holders?

• Is the subrogation process likely to change in future models for automobile insur-
ance?

• In the future, how might accidents between AVs and conventional vehicles and 
between AVs and pedestrians be handled?

• Will minor accidents and “fender benders” become significantly more costly due 
to the cost of repairing the sensors in AVs, or is this concern overblown?

• How might changes to accommodate AVs in the insurance models of other coun-
tries inform changes to U.S. automobile insurance?

• How important is consumer acceptance for the deployment of AVs?

As our research developed, we also explored the following question:

• Will data-sharing between OEMs and insurance companies be important in the 
future?

Methodology

To investigate the potential impact that the introduction of AVs could have on the U.S. 
automobile insurance industry, we conducted semistructured interviews with a broad 
variety of stakeholders, including representatives from automobile insurance compa-
nies, manufacturers, state and federal government, consumer advocacy groups, ride-
sharing companies, AV and trucking start-ups, industry associations, and academia. 
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We also interviewed plaintiff ’s lawyers and defense lawyers who practice in this field. 
Finally, we interviewed experts and regulators in Japan, Australia, Canada, and the 
United Kingdom (UK). We selected these countries because compensating the injured 
is a guiding principle of their auto insurance frameworks. This approach, which sup-
plemented a literature review, was undertaken as the best method to obtain candid 
assessments from a wide variety of subject-matter experts. The purpose of this study 
was to explore experts’ current thinking about the potential impact that AVs could 
have on the automobile insurance industry and on future insurance models. We were 
able to interview experts who possess personal experience with developing insurance 
models, AV regulatory policies, and AV business models and technology, among other 
related topics. The interviews allowed in-depth discussion of the assessments that the 
experts provided, in contrast to the constraints of a survey model.

Specifically, we invited 38 participants to be interviewed for the study. Thirty-
five organizations agreed to be interviewed, which included a total of 43 subject-matter 
experts; three prospective participants declined our requests for interviews. The inter-
views were conducted via phone by one or more authors of this report between Octo-
ber 2018 and June 2019. Participants were identified based on their prior and current 
engagement with issues relevant to the insurance implications of AVs. Participants were 
selected to provide perspectives on the impact that AVs could have on the U.S. insur-
ance industry, as well as several foreign insurance markets. The semistructured proto-
col allowed us to elicit the participants’ expert opinions in a way that allowed for both 
consistency, based on a set of common questions that all participants were asked to 
answer, and flexibility, whereby interviews could focus on specific topics based on the 
particular expertise and perspective of the participant. The protocol included the fol-
lowing questions:

1. What might be the models for insuring AVs in the future?
2. If fleet ownership becomes popular for AVs, how might collision claims be han-

dled?
3. How do you view the importance of consumer acceptance of AVs?
4. How might AVs change the subrogation of auto insurance claims?
5. How might small accidents and fender benders for AVs be handled?
6. How might accidents between AVs and conventional cars be handled? What 

about accidents involving AVs and pedestrians or bikes?
7. Would a [state] no-fault approach (similar to existing no-fault auto insurance) 

be attractive?
8. Would a national statutory no-fault model be attractive?
9. Is it likely that property damage coverage will remain the same?
10. What is wrong—if anything—with our current auto insurance system?
11. Do you have any other suggestions or comments about other anticipated changes 

to the automobile insurance industry?
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We created a matrix of stakeholder perspectives on these discrete issues to assess the 
extent to which stakeholders anticipated that the insurance industry might change and 
the popularity of different insurance models.

In the report, we handle the wide variety of expert opinions on these topics in 
two ways: (1) We describe variation in expert perspectives, and (2) we describe how 
different stakeholders are preparing for the future deployment and widespread adop-
tion of AVs. In addition, we characterize which perspectives were most popular among 
stakeholders.

The limitations of this approach include the inherent difficulty of predicting the 
future impact that AVs could have on the insurance industry, given existing uncer-
tainty about the capabilities and timeline for deployment of these technologies. It is 
difficult to model the risks posed by the AVs of the future, which makes it challenging 
for stakeholders to assess the feasibility of various insurance models.

Structure of This Report

Following this introduction, in Chapter Two, we explore tort law in theory and in 
practice, focusing on how tort law may adapt to—or facilitate—the introduction of 
AVs. To provide theoretical context for the remainder of the report, we review key tort 
law principles and the three central justifications for tort law. In Chapter Three, we 
examine a variety of potential future models for the automobile insurance industry. 
These models include adapting the existing auto insurance framework, national no-
fault insurance, state no-fault insurance, manufacturer self-insurance, and fleet own-
ership policies. In Chapter Four, we address different automobile insurance models 
for AVs in the UK, Japan, Canada, and Australia and explain how these models may 
inform future reforms of the U.S. automobile insurance industry. In Chapter Five, we 
explore key risks associated with AVs, including software updates, the cost of sensors, 
cybersecurity, remote operators, data-sharing, and consumer acceptance and report 
how stakeholders suggest that the U.S. automobile insurance industry may handle 
these risks. Finally, in Chapter Six, we outline our findings and offer several recom-
mendations. We also include an appendix supporting the information in Chapter Four.
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CHAPTER TWO

Tort Law and Autonomous Vehicles, in Theory and Practice

In this chapter, we consider the effect that AVs have on liability and insurance and the 
basis for compensating people injured in accidents involving AVs. To do so, it will be 
helpful to start with first principles. Liability for damage to others makes up the larg-
est portion of most automobile insurance policies, so we need to closely examine what 
might create those liabilities. To do this, we need to examine the fundamentals of tort 
law—the law of private wrongs. What is the purpose of the tort law system? And what 
does that tell us about how automation may change automobile insurance?

Historically, the three primary theoretical justifications for tort law (including 
products liability) have been (1) deterrence, (2) corrective justice or civil recourse, and 
(3) compensation (American Law Institute, 1979, § 901). In this chapter, we briefly 
review each justification and explain why, in theory, an increase in automation is likely 
to increase the liability of the manufacturer and decrease the liability of the individual 
driver. In the next section of this chapter, we discuss auto tort in practice, the consider-
able gap between theory and practice, and why existing models of auto insurance are 
likely to remain relevant.

In addition, although all manufacturers of passenger vehicles are gradually adding 
more automated features, it is likely that initial deployments of Levels 4 and 5 of these 
technologies will not occur in individually owned and operated private vehicles but 
rather in fleets of commercially owned and operated vehicles, which have a substan-
tially different insurance market. We therefore also consider the difference between 
individual and fleet owners and how that affects insurers.

Our analysis is primarily descriptive (describing what we think the law will be) 
rather than normative (opining about what the law should be). We describe why we 
think the courts are likely to make the decisions that they will. As in many legal analy-
ses, this necessarily requires an examination of the normative justifications for the 
courts’ decisions and whether we think they are likely to prevail. This requires some 
normative analysis to predict what courts are likely to decide. But the primary objec-
tive of our analysis is descriptive rather than normative.
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Deterrence

A critical justification for the tort system is its role in deterring wrongdoing. Imposing 
the costs of wrongful actions on the wrongdoer creates incentives for the wrongdoer to 
avoid these actions or take precautions to reduce harm. So, for example, the likelihood 
of being held liable for harm to a pedestrian if, for instance, a driver negligently runs 
a red light increases the driver’s incentive to drive safely. Similarly, if a manufacturer 
makes widgets with defects that might make the widgets unreasonably likely to injure 
someone, the liability costs that the manufacturer would incur for selling these defec-
tive widgets would create incentives for quality control and decreasing the production 
of defective widgets.1

Producing dangerous products or undertaking risky action can be viewed as cre-
ating what economists call a negative externality—an action that imposes a cost on 
others besides those reflected in the price. By making the tortfeasor liable, tort law can 
help, at least in theory, internalize that externality—making sure that the actor impos-
ing the cost also bears that cost.

Although the idea that tort law deters misconduct has long existed, judges Richard 
Posner and Guido Calabresi helped develop and popularize an economic version of this 
conception and justification for tort law (Calabresi, 1970; Landes and Posner, 1987). 
Judge Calabresi argued that economic efficiency dictated that courts should generally 
place liability on the “cheapest cost avoider”—the party in the best position to mini-
mize net accident costs.2

Historically, one could argue that, in the case of automobile crashes, the indi-
vidual driver was the party in the best position to reduce accident costs. The driver 
directly controlled every operation of the vehicle, its location, the conditions of the 
driving, whether to go on safer or more-dangerous roads, speed, and the attention that 
was being paid to the driving task at any given time.3

Even as far back as 1970, when AVs were quite far from becoming a reality, Cal-
abresi suggested that the car manufacturer might actually be the cheapest cost avoider 
and could control many important causes of accidents and the harms that the individ-
ual driver could not. So, for example, the manufacturer could control the maximum 

1 Of course, tort law is not the only set of incentives that actors face. Regulation, criminal law, and market pres-
sures also create incentives that affect drivers, manufacturers, and fleet operators.
2 Oliver Wendell Holmes made a similar point, but one focused on ensuring safety rather than efficiency: 
“[T]he safest way to secure care is to throw the risk upon the person who decides what precautions shall be taken” 
(Holmes, 1881, p. 117).

Modern traffic safety researchers use the term crash instead of accident in part to emphasize the fact that these 
incidents are the result of specific decisions and not unavoidable. However, much of the legal literature predates 
the adoption of this term and uses the term accident. In this report, we use crash and accident interchangeably.
3 In reality, of course, accident costs are likely to be reduced by the decisions of a multitude of actors, so the 
optimal system gives multiple actors incentives to reduce accident costs. Various tort law doctrines exist that have 
the effect of making liability uncertain and thereby spreading these incentives. See generally Anderson, 2007.
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speed of the vehicle and how dangerous it was to pedestrians and other vehicles as a 
result of design decisions about, for example, its shape and mass, seatbelts, and airbags. 
If these factors were more determinative of accidents than actions of the driver were, 
he suggested, auto manufacturers might actually be the cheapest cost avoiders, even in 
conventional vehicles with no automation (Level 0) (Calabresi, 1970).

In any event, automation makes it more likely that the “driver” is not the “cheap-
est cost avoider.” The fact that the human driver does less and the automation more 
weakens the rationale of imposing liability on the driver in the hope of creating incen-
tives to reduce accident costs. The car is doing more and the driver less. This is particu-
larly true at Level 4 or 5, when the automation has assumed the dynamic driving task 
and the human driver has, by definition, no control over how the automation executes 
the driving task. Or to put it another way, little deterrence is created by placing liability 
on the driver if the driver (or, more precisely, the user) has no control over the factors 
that create crashes or accidents.

The manufacturer can control the speed and driving characteristics of the vehicle 
and the way it reacts to other vehicles and environmental hazards in a way that most 
efficiently balances safety with transportation efficiency. For this reason, the deter-
rence justification in tort law probably suggests increased liability on the part of those 
parties best able to control the automation, the vehicle design, and its integration, 
which is, most likely, the manufacturer, as opposed to the individual driver. Thus, we 
might expect that the number or dollar value (or both) of successful products liability 
lawsuits against the manufacturer in the wake of crashes will increase and successful 
suits against individual drivers will decrease.

On one theory, it does not matter whether courts decide that the driver or the 
manufacturer is more liable. Ronald Coase noted that, with the critical assumption 
of no transaction costs, it did not matter whether liability was placed on the cheap-
est cost avoider because, if liability were placed on the wrong party, that party would 
pay the cheapest cost avoider to take whatever accident reduction methods were cost 
justified (Coase, 1960). For example, imagine that the most efficient way of reducing 
manufacturing defects in cars was under the manufacturer’s control but that the legis-
lature imposed liability onto dealerships for damage incurred because of defects in cars. 
Dealerships would have an incentive to contract with manufacturers to undertake this 
defect reduction method simply to decrease the dealerships’ likely liability. Similarly, if 
drivers retained primary liability but manufacturers were in the best position to reduce 
accident costs, drivers might choose to purchase vehicles from only the safest manufac-
turers and willingly (and efficiently) pay extra for safer vehicles. But Coase’s assump-
tion of no transaction costs is a heroic one, and, absent compelling counterarguments, 
economic analysis would suggest reducing the human driver’s liability as the driver’s 
role in avoiding crashes reduces.

The economic question as to whether the manufacturer or driver should be liable 
may be more difficult to answer with respect to a fleet owner-operator who has sub-
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stantial control over the operation of the fleet of vehicles.4 In this case, the ultimate 
degree of liability may depend on the causal factors that lead to the particular crash. 
If, for example, the fleet owner-operator deliberately used the vehicles in inclement 
weather outside the manufacturer’s designated parameters for safe operation of the 
vehicle (the vehicle’s operational design domain), the fleet operator may be the most 
efficient cost-avoider.5 In contrast, if the fleet owner-operator was employing the AVs 
in accordance with the manufacturer’s guidelines but the vehicle still crashed, the man-
ufacturer would be in the best position to undertake efficient safety precautions.6

Corrective Justice or Civil Recourse

Another key justification of tort law focuses on corrective justice and civil recourse. 
Although these theories are distinct, they share a focus on the ethical foundations 
of tort law and personal responsibility. The corrective justice justification of tort law 
focuses on tort law as a means of achieving corrective justice (in contrast with distribu-
tive justice) by righting a particular wrong and emphasizing a duty to repair (Weinrib, 
2012; Wells, 1990; Coleman, 2001).7 Civil recourse theory suggests that tort law pro-
vides a procedural mechanism to seek redress in a civil society for a wrong. In the 
words of one of its leading proponents, “The principle of civil recourse is simply that an 
individual who has been legally wronged is entitled to some avenue of recourse against 
the one who wronged her” (Zipursky, 2003, p. 754). In either case, the focus is on the 
tortfeasor’s moral personal responsibility to the injured party.

As was the case with deterrence (and for somewhat similar reasons), we anticipate 
that the increase of automation will change defendants’ relative moral culpability. It is 
harder to view the individual driver as morally culpable for a crash if the driver is rea-

4 In this discussion, we presume that the fleet operator either purchases or leases the vehicles from the manu-
facturer. Other arrangements are possible. Tesla, for example, has suggested that individual owners of its vehicles 
could earn money by leasing them out as fully automated robotaxis when they were not being used by the owners. 
The liability implications of such an arrangement could be complex, but, absent specific contractual provisions 
to the contrary, liability would likely fall on the manufacturer because it is likely the party in the best position to 
reduce net accident costs.
5 An automated vehicle’s operational design domain is a description of the specific operating domain or domains 
in which an automated function or system is designed to properly operate, such as roadway types, speed range, 
and environmental conditions (e.g., weather, daytime versus nighttime).
6 As noted in Kalra, Anderson, and Wachs, 2009, and Marchant and Lindor, 2012, this shift in liability could 
theoretically slow manufacturers’ willingness to adopt these technologies.
7 Aristotle distinguished distributive justice from corrective justice in Nicomachean Ethics, Book V (Aristotle, 
350 BCE, Chapter 4). Distributive justice addresses the overall distribution of resources in a society. In contrast, 
corrective justice focuses on justice between two individuals in the wake of a harm that one causes to another.
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sonably relying on automation to conduct the driving task.8 And although it may be 
psychologically easier to impute moral responsibility to another human being than to 
an organization, it is likely that the entity responsible for the automation will also be 
seen as possessing the relevant moral responsibility. For individually operated vehicles, 
this entity is likely to be the manufacturer. Indeed, the public’s moral revulsion at an 
automated vehicle that runs someone over by mistake may be greater than that for an 
individual human driver doing so.

As was the case with deterrence, fleet operation may complicate the analysis and 
the question of relative responsibility may be less clear.9 In the event of a crash, what 
moral duty is owed to the injured, and by whom? Imagine that person A hires a robotaxi 
from company X and directs it to take her to work. If the vehicle malfunctions and 
runs over a pedestrian on the route, who is morally responsible? It seems unlikely to be 
person A, who did not, in this hypothetical, undertake any act that would convention-
ally be thought blameworthy. If the vehicle were being operated reasonably by the fleet 
operator, the most morally responsible entity may be the manufacturer that designed 
the vehicle.

Compensation

In this view, tort law exists primarily to compensate the injured. The focus is not so 
much on deterring misconduct or achieving corrective justice by righting wrongs but 
primarily on compensating victims.10 Tort law serves, in this view, an insurance func-
tion by spreading losses that would be very burdensome for an individual across many, 
making compensating those losses less burdensome.

This rationale also supports a shift in liability from the individual driver to the 
manufacturer. Manufacturers are simply better able to bear the costs of a serious injury 
than an individual driver would be. Although most individual drivers now have insur-

8 Corrective justice theorists often cite intentional torts as exemplars. Jules Coleman, for example, emphasized 
assault and battery as a paradigmatic example of a wrong that creates a duty of repair (Coleman, 2001).
9 Historically, common carriers—that is, companies regularly transporting people or goods—have had a 
heightened duty of care toward passengers.
10 See, for example, Justice Roger Traynor’s statement in Escola v. Coca-Cola Bottling Co., 150 P.2d 436 (Cal. 
1944), that

[t]he cost of an injury and the loss of time or health may be an overwhelming misfortune to the person injured, 
and a needless one, for the risk of injury can be insured by the manufacturer and distributed among the public 
as a cost of doing business. (150 P.2d at 441)

Fleming James is perhaps most associated with this justification. See Priest, 1985. When this rationale was 
most avidly forwarded, fewer were covered by medical insurance, so tort liability played a larger role in covering 
medical bills than it does today. As medical insurance has become more common, this rationale may have lost 
some of its force.
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ance, the policy limits of those insurance policies are often very low—far less than the 
medical costs incurred because of a serious accident (Anderson, Heaton, and Carroll, 
2010).

In the case of a fleet operator with commercial insurance, however, the compensa-
tion rationale may suggest making the operator rather than the manufacturer primar-
ily responsible. In most cases, fleet operators are likely to have to comply with either 
Federal Motor Carrier Safety Administration requirements for liability insurance or 
analogous state provisions, and the required liability insurance is relatively large and 
far more likely to cover injuries than individual drivers’ insurance would be. To the 
extent that fleets are permitted to legally operate without such liability insurance, the 
compensation rationale would suggest shifting liability to manufacturers.

Automobile Tort Law in Practice

As explained earlier, there are theoretical reasons to anticipate that an increase in vehi-
cle automation will lead to a decrease in individual driver liability and an increase in 
vehicle manufacturer liability. But Oliver Wendell Holmes famously observed that 
“[t]he life of the law has not been logic: it has been experience” (Holmes, 1881, p. 1), 
and the actual daily practice of automobile tort law suggests that, notwithstanding the 
logical theoretical reasons for anticipating a shift in liability from individual drivers 
toward manufacturers as automation increases, that shift may be gradual and mediated 
by the existing U.S. system of compensation for automobile crashes.

Even today, there is a substantial gap between the tort law one learns in law school 
and the actual practice of automotive law (Baker, 2001). In theory, every automobile 
fender bender could be litigated. But in practice, automobile law has become a large 
administrative system operated by insurers. The vast majority of incidents are resolved 
quickly and relatively efficiently. Lawsuits, to say nothing of actual trials, are exceed-
ingly rare. Rules of thumb (e.g., the car that rear-ends another is always at fault) are 
used instead of searching inquiries into the reasonableness of a particular driver’s or 
manufacturer’s actions. Disputes as to whom is at fault among insurance companies 
are typically resolved in arbitration (Anderson, Heaton, and Carroll, 2010; Engstrom, 
2012; Engstrom, 2018).

Similarly, it is rare for parties other than motorists to be sued. From a theoretical 
perspective, a car crash can be the result of many causal factors, including road design, 
lighting, speed limits, the design of the vehicle, the decision to purchase a particular 
vehicle, or even the decision to drive. The list of potential defendants could include the 
city, county, state, and federal governments, in addition to the road designer, OEM, 
and, depending on the facts of the crash, still others (Anderson, 2007).

Yet, despite this theoretical range of potential defendants (some well-resourced), 
people rarely seek compensation from anyone other than the other driver’s insurance 
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company (Engstrom, 2011). In very serious cases, the manufacturers may be sued, but 
those are rare cases, typically involving very serious injuries. This is partly due to social 
convention—the public is accustomed to blaming drivers for crashes—not the fact 
that vehicles are designed in a particular way.11

These social conventions are not likely to evaporate overnight. The public is 
accustomed to blaming the driver—not the manufacturer—of the other vehicle. And 
if automation is introduced gradually—if the capacity of vehicles for self-driving grows 
slowly over various operational design domains—the human driver may still have a 
significant role and involvement in the operation of the vehicle for some time to come. 
There are also significant reasons to anticipate some variation of the existing legal 
system for some time, for reasons of both claim administration and underwriting.

The existing infrastructure for handling crashes is likely to resist change. This 
is partly due to sheer volume. In a typical year in the United States, there are more 
than 6.3 million police-reported crashes (NHTSA, 2016) and more than 4.6 million 
injuries from car crashes (Statistics Department, 2018). This volume of potentially tor-
tious events requires a vast infrastructure of claim adjusters to process, adjudicate, and 
resolve the claims.

Suppose that an automated vehicle collides with a human-driven one, resulting 
in minor damage, as happens thousands of times every day. As noted above, there are 
theoretical reasons to anticipate that manufacturers may bear more of these costs as 
the human takes on less of the driving function, but, as a practical matter, manufac-
turers lack an infrastructure to address so many minor claims. They lack a network of 
claim adjusters, relationships with body shops, arbitrators, and lawyers—a vast skilled 
workforce whose primary function is to resolve the enormous volume of minor crashes. 
Even if automation dramatically reduces the incidence of at-fault crashes by avoiding 
human error, there are likely to be many crashes that still involve human-driven vehi-
cles that will need to be resolved.

There are also many auto claims (e.g., hail damage, tree limbs, broken window 
from theft) that have nothing to do with the operation of the vehicle. Presumably, even 
if manufacturers were strictly liable for all mishaps caused by vehicle operation, indi-
vidual vehicle owners may still need to retain coverage for such occurrences of property 
damage. This may create additional inertia in the existing U.S. insurance model.

As noted above, automation may be first introduced in large fleets of robotaxis 
that are operated by third parties. Large fleet operators are better positioned than man-
ufacturers to resolve claims, but it is unlikely that they have the particular expertise 
that insurers have to efficiently resolve claims.

With respect to underwriting, automation may make the human driver far less 
important. The enormous expertise possessed by insurers to price insurance efficiently 

11 See Geistfeld, 2017 (noting logical rationale of tort suit against sport-utility vehicles for additional hazard they 
cause); Elish, 2019; and Anderson, 2007 (noting numerous logical causes of crashes).
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in a way to allocate risk becomes potentially far less valuable in a world in which the 
vehicle characteristics supplant driver characteristics as primary determinants of risk. 
As automation becomes a more important factor in determining risk than human 
behavior is, the manufacturer may be better positioned to collect the information nec-
essary to underwrite efficiently. Even if humans are playing a significant role in the 
driving function, manufacturers may be able to more easily collect rich data on human 
driving behavior and the sources of risk than insurers are. Manufacturers, however, 
lack experience in navigating the state-based insurance regulatory system with 50 dif-
ferent legal regimes. This may be a significant impediment to offering competing 
insurance products.

At least currently, manufacturers also lack the same relationship with the cus-
tomer that insurance companies have cultivated. Insurers have attempted to develop 
brands of being dependable partners in troubled times. “Like a Good Neighbor,” “The 
Rock,” “The Good Hands People”—each motto speaks of an effort in branding to 
develop a level of trust. In many cases, the primary contact is a local independent 
insurance agent who may provide a range of insurance products in addition to vehi-
cle insurance. Insurers have attempted to develop a relationship with customers with 
respect to this service that may provide an additional friction to a wholesale reorgani-
zation of the process for compensating individuals for automobile crashes, at least with 
respect to individually owned and operated vehicles.

There are also practical legal obstacles to filing a lawsuit against a manufacturer. 
Although suits against individual drivers usually allege simple negligence, based on 
the facts of the crash, suits against manufacturers in products liability typically allege 
a manufacturing design, a design defect, or failure to warn.12 Each typically involves a 
significant burden of proof to show that the manufacturer did not meet the appropriate 
legal standard. Although a plaintiff could attempt to show that such fault on the part 
of the manufacturer can be inferred solely from the circumstances of the crash, most 
auto products liability cases today involve numerous experts and are therefore expen-
sive and complicated to litigate.

Owners of fleets of AVs may be in a good position to contract with commercial 
insurers to provide adequate insurance. They may be large enough to develop sufficient 
internal expertise in handling claims or may contract with insurers with this exper-
tise. From an underwriting perspective, they may also have sufficient data to allow an 
insurer to calculate appropriate risk premiums, particularly if the primary determinant 
of those premiums is the vehicle rather than the driver. 

12 See, generally, Anderson, Kalra, Stanley, Sorensen, et al., 2016, pp. 118–126, for discussion of products liabil-
ity for automated vehicles.
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For insurers of both individuals and fleets, subrogation is also likely to play a sig-
nificant role in shifting the ultimate burden of liability.13 In this context, the insurer 
of either a privately owned auto or a fleet operator can seek subrogation from the 
manufacturer because automation makes the manufacturer more responsible, as dis-
cussed above. In this way, the ultimate liability may be shifted onto the manufacturer 
despite the continuation of the existing automobile insurance law infrastructure. If 
this occurs, the consumer-facing aspects of insurance are likely to remain the same. 
Owners of vehicles would still obtain insurance from conventional auto insurers, which 
would still pay claims. But the proportion of subrogation claims that insurers would 
file against manufacturers might rise appreciably. Depending on the volume of claims, 
this might have the long-term effect of decreasing the cost of automobile insurance but 
increasing the costs of the vehicles themselves. However, one of the key promises of 
automation is that an automated vehicle would be significantly less likely to crash than 
human drivers are, or so one would hope, so the overall number and value of crashes 
would significantly decline.

A similar dynamic might occur in the robotaxi fleet context. Commercial insur-
ers of the fleets would pay individual claims but might file subrogation claims against 
manufacturers more frequently.

Conclusion

From a theoretical perspective, there are several reasons to think that automation will 
lead to a shift in liability from the individual driver (and the driver’s insurer) to the 
manufacturer. The primary historical justifications of tort law offer a few rationales for 
such a shift. Existing products liability law doctrines, including manufacturing defect, 
design defect, and failure to warn, could readily apply to crashes involving automated 
vehicles. Indeed, products liability’s doctrinal focus on design defects and failure to 
warn is arguably more relevant to such a crash than an analysis would be that focuses 
on driver performance. To be clear, this is a descriptive prediction of how courts and 
legal analysts are likely to apply the predominant justifications of tort law to these 
new technologies and not a normative argument either in favor of or against such an 
approach. For fleet operators, it is also likely that there will be a shift toward manufac-
turer liability, although the question is more complex.

There are numerous practical reasons, however, to think that this shift toward 
manufacturer liability will be more gradual. The sheer volume of auto crashes requires 
a vast infrastructure of specialists who resolve, adjudicate, and repair the damage from 

13 Subrogation is a defendant’s ability to seek recovery from another party. So, if plaintiff A successfully recovers 
payment from defendant X, defendant X can then sue defendant Y. For example, suppose that a plaintiff success-
fully recovered payment from a defendant driver’s auto insurance company. That auto insurance company might 
be able to sue the OEM if it felt that the legal responsibility ultimately rested at the OEM’s feet.
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these claims. And although one hopes that increased automation will lead to fewer 
crashes, this transition is likely to be gradual. Insurers have considerable specialized 
expertise in this role. It is unlikely that manufacturers will replicate this infrastructure 
overnight or that people will soon view products liability suits against manufacturers 
as the obvious mechanism for resolving a minor crash.

It seems likely that manufacturers may increasingly compete with traditional 
auto insurers and offer insurance packaged with their vehicles. Tesla, for example, has 
announced that it will do so (Moorcraft, 2019).14 To the extent that the primary deter-
minants of crashes are vehicle characteristics rather than driver characteristics, manu-
facturers may, in fact, be in a better position to collect data and underwrite the risks as 
efficiently as possible. Similarly, if automation dramatically reduces claim frequency, it 
may reduce the scale of infrastructure necessary. Insurance bundled with the price of 
the vehicle may be an attractive concept for some consumers. But it is also possible that 
manufacturers will decide that underwriting, regulatory compliance, and handling of 
claims are outside their core competencies and either outsource those functions or leave 
insurance products to insurers.

Operators of fleets of automated vehicles may also serve an important role as pro-
viders of insured transportation. They may self-insure and have the size and expertise 
to subrogate claims against manufacturers when appropriate.15 It is possible that, if 
more consumers decide that private car ownership is not necessary or worth the incon-
venience, such fleets will decrease the rate of private car ownership. This would, of 
course, reduce the demand for private auto insurance.

Policymakers do not need to fundamentally change automobile insurance law to 
see automated vehicle technology advance. Currently, insurance is governed by states, 
and each state sets its own particular requirements and requires rate approval. This 
makes some sense in the federal system because tort law is primarily a function of state 
law. This also permits a state-by-state determination of financial solvency and rates.16

At some point, there could be tension over data. Currently, the most-relevant 
data for determining crash risks are based on past human behavior, are possessed by 
insurers, and are used by state regulatory authorities for solvency and rate approval. As 
automation supplants human behavior in the dynamic driving task, these data become 
less relevant. The data that become more relevant in determining risks are about the 

14 Tesla partnered with State National Insurance to provide this insurance. Earlier, Tesla had partnered with 
Liberty Mutual and Aviva.
15 One stakeholder noted, “They may be obligated to self-insure up to higher than anticipated retentions, based 
on the fact that there is no data on which insurers can appropriately price liability policies.”
16 The state-by-state insurance system does pose a significant burden to new entrants wanting to offer new insur-
ance products. If policymakers wanted to increase competition and potentially permit new entrants, they could 
consider a federal insurance charter so that an insurer would have to clear only one set of federal regulatory barri-
ers to offer insurance in the country, or policymakers could consider liberalizing and standardizing state-by-state 
requirements. But this would require a substantial revision to existing insurance law.
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functioning of the automation and are likely to be possessed by manufacturers, which 
are not currently part of the solvency and rate-setting regulatory process.

In this chapter, we examined the predominant justifications for tort law—
deterrence, corrective justice or civil recourse, and compensation—and their likely 
implications for auto liability. We contrasted automobile tort law in theory with auto-
mobile tort law in practice. In Chapter Three, we examine how the deployment of AVs 
may affect future insurance models.
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CHAPTER THREE

Stakeholder Assessments of Models for Insuring 
Autonomous Vehicles

In this chapter, we consider how the deployment of AVs could affect future insurance 
models. As AV technologies advance in coming decades, it will be necessary to care-
fully consider how liability and insurance are treated. We drew on both recent schol-
arship and interviews with key stakeholders. We consider the following future models 
for insuring AVs:

• national no-fault
• state no-fault
• self-insurance by manufacturers
• fleet insurance policies
• adaptation of the existing automobile insurance framework.

In this chapter, we examine how and why experts ranked the models, beginning 
with the least likely model and ending with the most probable. Although the experts 
we interviewed expressed nuanced opinions, even those stakeholders who anticipated 
changes in the insurance industry thought that the status quo would persist for the 
foreseeable future. Those insurers who foresaw changes in the industry were split as 
to whether those changes would occur at Level 3 or 4. One stakeholder captured the 
majority view by stating, “The existing structure [of the insurance industry] can and 
will adapt to the different needs of higher levels of automation.” To illustrate this per-
spective, we report the experts’ assessments about several automobile claim scenarios 
and whether they would change significantly if an AV were part of the incident. These 
claim scenarios are as follows:

• an accident involving an AV and a conventional vehicle
• an accident involving an AV and a pedestrian
• property damage to an AV.

Table 3.1 summarizes U.S. experts’ perceptions of the likelihood of success of 
future U.S. insurance frameworks. Table 3.2 outlines the experts’ assessments of the 
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criteria these experts used to assess the likelihood of success of possible future insur-
ance frameworks.

Table 3.1
U.S. Interviewees’ Perceptions of the Likelihood of Success of Fleet Insurance, National No-
Fault, State No-Fault, and Self-Insurance Models for Autonomous Vehicles

Likelihood of Success National No-Fault State No-Fault Self-Insurance Fleet Insurance

Likely to succeed 0 23 23 64

Not likely to succeed 73 41 0 0

No response 27 36 77 36

Total 100 100 100 100

NOTE: The data are percentages of the 22 respondents pairing a given likelihood of success with each 
model (n = 22). We exclude here approximately 12 experts from other countries whom we did not 
ask about the United States. Each response reflects one interview. Some interviews included multiple 
participants.

Table 3.2
Experts’ Assessments of the Criteria for Assessing the Future Feasibility of Existing and 
Alternative Insurance Frameworks

Criterion
Existing 

Framework Fleet Insurance
National 
No-Fault State No-Fault Self-Insurance

Is legislative 
action required?

No No Yes No No

Does it 
incentivize 
manufacturer 
safety?

Yes Yes No No Yes

What effect 
would it have on 
fraud concerns?

No increase No increase No increase May increase No increase

What effect 
would it have 
on the ease 
of the claims 
process for the 
consumer?

Same Same Depends 
on the 

particulars of 
the statutory 

scheme

Easier Depends on 
procedures set 
up by the self-

insurer

Does it apply 
to all levels of 
autonomy?

Maybe; changes 
may be needed 
at Level 3 or 4

Yes No; it would 
apply at Levels 4 

and 5 only

Yes; it may 
become more 
attractive at 

higher levels of 
autonomy

Yes

NOTE: Red indicates a negative; dark green indicates a positive. Orange indicates a qualified negative; 
light green indicates no change or a qualified positive. Yellow indicates uncertainty or mixed results.
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Now we provide more detail on each model considered, plus some other varia-
tions proposed.

A National No-Fault Insurance Model for Autonomous Vehicles

Our literature review, which included academic and legal perspectives on liability issues 
relevant to the deployment of AVs, suggested that the introduction of a no-fault com-
pensation scheme may be advisable as AVs become more popular (see, e.g., Pearl, 2019). 
With this in mind, we consulted stakeholders about two forms of no-fault insurance: 
(1) the state no-fault auto insurance model employed in 12 U.S. states and Puerto Rico 
(Robinette, 2020) and (2) a national no-fault insurance model similar to the schemes 
devised for the nuclear power industry and pharmaceutical companies that produce 
vaccines. Stakeholders did not view the introduction of a national no-fault insurance 
system for AVs as a realistic possibility. Although national no-fault schemes have been 
enacted in the context of injuries stemming from both vaccines and nuclear reactors, 
stakeholders noted that the AV industry differs considerably from these examples.

The National Vaccine Injury Compensation Program

In November 1986, Congress passed the National Childhood Vaccine Injury Act 
(Pub.  L. No.  99-660, Title  III, as codified at 42  U.S.C. §§  300aa-10–300aa-33). 
The act established the National Vaccine Injury Compensation Program, a national 
no-fault, nontort compensation scheme for people injured by compulsory childhood 
immunizations (see Pace and Dixon, 2017, and Neraas, 1988).1 The program provides 
compensation for injuries attributed to diphtheria toxoid, tetanus toxoid, pertussis vac-
cine, measles vaccine, mumps vaccine, rubella vaccine, the polio vaccines, and combi-
nations thereof (Ridgway, 1999). Under the act, prior to filing a civil action in court, 
an injured person must fully adjudicate the claim or claims through the program 
(42 U.S.C. § 300aa-11[a][2][A]). This adjudication process entails the following steps:

1. The claimant files a petition with the U.S. Court of Federal Claims. The peti-
tion includes an affidavit and documentation demonstrating that the injured 
person received a qualifying vaccine (that is, one listed in the act’s vaccine injury 
table).

2. If the petitioner demonstrates, by a preponderance of the evidence, that the 
injured person received a vaccine included in the vaccine injury table, com-
pensation is awarded (Neraas, 1988). This decision is made by a special master 
(Ridgway, 1999).

1 This compensation scheme was aimed at protecting the national vaccine supply. Prior to the passage of the act, 
an increasing number of vaccine injury lawsuits led to market instability and vaccine shortages (Neraas, 1988, 
p. 156).
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In general, scholars have favorably evaluated the program’s impact. Just two years after 
its passage, the act was characterized as “a superior vaccine injury compensation pro-
gram to the tort recovery system” (Neraas, 1988, p. 158). The act was a “necessary 
alternative” to a tort system that was “unworkable” because of the “courts’ inconsistent 
and unpredictable application of the duty to warn standard to vaccine manufacturers” 
and provided a “fair compensation scheme” to injured parties (Neraas, 1988, p. 158). 
Other scholars have considered the act’s applicability beyond the world of vaccines. 
One scholar has characterized the act’s compensation scheme as a “model of no-fault 
insurance” (Ridgway, 1988, p. 83).2

The Price–Anderson Act

A national no-fault insurance system has also been enacted in the nuclear power indus-
try. In 1957, the U.S. Congress passed the Price–Anderson Act (Pub. L. No. 85-256, 
as codified at 42 U.S.C. § 2210).3 The Price–Anderson Act was intended to promote 
investment in nuclear energy research by imposing statutory constraints on possible 
catastrophic tort liability in the event of a nuclear accident (Rabin, 1993). Scholars have 
criticized the Price–Anderson Act, however, arguing that it does not properly incentiv-
ize operators of nuclear reactors (Rabin, 1993).

National No-Fault Insurance for Autonomous Vehicle Technologies

Despite the examples discussed above, the stakeholders interviewed questioned whether 
the introduction of a national no-fault insurance system for the AV industry was war-
ranted as a matter of policy. They noted that the risks associated with the AV indus-
try, as well as the economics of the industry, are very different from those associated 
with either the vaccine industry or the nuclear industry. AVs, even though they may 
gain popularity, are much less prevalent than vaccines. An AV is also probably safer 
than a nuclear power plant. Although vaccines have caused relatively uniform inju-
ries across incidents, one stakeholder noted, there is likely to be more variability in 
the harms caused by AVs. One interviewee from a manufacturer of AVs questioned 
whether vehicle autonomy represented a key national interest to the same degree as 
vaccines. As explained earlier, national no-fault auto insurance for AVs, if it were mod-

2 However, at least one expert has characterized the act, and experiences of navigating the Vaccine Injury Com-
pensation Program, as “fall[ing] far short of expectations” because it lacks both consistency and speed in resolving 
claims. See, e.g., Engstrom, 2015, p. 1677.
3 The act has no formal title but has come to be known as the Price–Anderson Nuclear Industries Indemnity 
Act, or the Price–Anderson Act for short.
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eled on the National Childhood Vaccine Injury Act, would require certain steps to 
adjudicate claims.4

A large majority of stakeholders opposed the introduction of a national no-fault 
insurance model. Many emphasized that a national no-fault insurance system would 
“create perverse incentives” for manufacturers and act as a “shield for irresponsible 
vehicle developers.” One stakeholder predicted that such a system would “take away 
the incentive” for manufacturers “to do the best possible job.”5 If liability were appor-
tioned regardless of fault, the economic incentives created by the tort system to increase 
safety would be substantially diluted.6

Even those stakeholders who did not oppose the adoption of a national no-fault 
insurance system thought that it was unlikely to happen. One manufacturer noted 
that, because such a scheme would require congressional action, it probably would not 
be successful. Another stakeholder told us that, even if a national no-fault insurance 
statute were somehow enacted, the federal bureaucracy was not equipped to administer 
a complex statutory insurance program. One insurer characterized a national no-fault 
insurance system as an interesting, but ultimately premature, idea that might make 

4 Under the act, prior to filing a civil action in court, an injured party must fully adjudicate the claims through 
the program (42 U.S.C. § 300aa-11[a][2][A]). As noted earlier, this adjudication process entails the following 
steps:

1. The claimant files a petition with the U.S. Court of Federal Claims. The petition includes an affidavit 
and documentation demonstrating that the injured person received a qualifying vaccine (one in the act’s 
vaccine injury table).

2. If the petitioner demonstrates, by a preponderance of the evidence, that the injured person received a vac-
cine included in the vaccine injury table, compensation is awarded (Neraas, 1988). This decision is made 
by a special master (Ridgway, 1999).

5 Legal scholars agree that manufacturers should bear some degree of responsibility for injuries arising out of 
the operation of AVs. For example, Kenneth S. Abraham and Robert L. Rabin have proposed what they term 
manufacturer enterprise responsibility (MER) (Abraham and Rabin, 2019, p. 5). To avoid inconsistency among 
state liability regimes, Abraham and Rabin conceived of MER as a single national rule enacted by Congress. 
MER would provide compensation to occupants of AVs and to third parties for bodily injuries “arising out of the 
operation” of an AV (p. 5). Abraham and Rabin argued that allocating responsibility to manufacturers would 
incentivize manufacturers’ investment in research aimed at accident avoidance (pp. 29–30). The manufacturer-
responsibility approach has the added advantage of encouraging manufacturers to internalize the cost of accidents 
involving AVs. This would prevent an “excessive” number of AVs from taking over the road. As an alternative, 
Mark Geistfeld proposed a system in which a manufacturer would be relieved of future tort liability so long as 
premarket testing demonstrated that the AV in question performed at least twice as safely as a conventional vehi-
cle (Geistfeld, 2017). “By testing the autonomous vehicle to the point at which it performs at least twice as safely 
as conventional vehicles,” Geistfeld explains, “the manufacturer will conclusively show that the fully functioning 
operating system is reasonably safe and not defectively designed” (p. 1653).
6 Suppose, for example, that manufacturer A’s cars are safer than manufacturer B’s cars. If the manufacturers are 
liable either via products liability or through subrogation, they may have significant incentives to improve safety. 
But under a no-fault system, that incentive would be significantly diluted because the manufacturers’ liability 
would not be affected by changes in the safety of their vehicles.
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sense in a fully autonomous world, noting that “we are a very long way away from [such 
a world] today.”

A State No-Fault Insurance Model for Autonomous Vehicles

In the past, state no-fault auto insurance schemes have not lived up to expectations 
(Anderson, Heaton, and Carroll, 2010). State no-fault insurance is

a type of automobile insurance in which claims for personal injury (and some-
times property damage) are made against the claimant’s own insurance company 
(no matter who was at fault) rather than against the insurer of the party at fault. 
Under such state “no-fault” statutes only in cases of serious personal injuries and 
high medical costs may the injured bring an action against the other party or his 
insurer. No-fault statutes vary from state to state in terms of scope of coverage, 
threshold amounts, etc. (Black, 1983, p. 412)7

Stakeholders noted that state-level no-fault insurance systems have reduced neither the 
number of claims nor the cost of insurance. The authors of a 2010 RAND study of 
state no-fault insurance concluded,

There is some evidence that no-fault’s advantages in reducing litigation have 
decreased over time. Indicators of fraudulent claiming have also risen in no-fault 
states from their levels in the early 1990s. Thus, no-fault seems to have grown more 
expensive over time. This has led to a decline in support. (Anderson, Heaton, and 
Carroll, 2010, p. 136)

Insurance experts advised us that premiums in states with no-fault insurance sys-
tems are generally higher than premiums in states with fault-based systems.8 In addi-
tion, insurers underscored the perception that a state no-fault insurance model leads 
to “rampant fraud and abuse.”9 As one stakeholder told us, “No-fault [insurance] has 
never worked.” Many people have a “visceral reaction to no-fault insurance,” noted an 

7 See also Anderson, Heaton, and Carroll, 2010, pp. 11–17.
8 According to, for example, Insurance Information Institute, undated,

Fraud is driving up the cost of auto insurance for New York State drivers, particularly those who live in New 
York City’s five boroughs and its neighboring suburbs. As a result, some people are paying four times more for 
no-fault auto insurance than the state average and seven times more than drivers in Albany, which has fewer 
cases of fraud.

9 See, e.g., Gusman, 2006, p. 21:

.  .  . [O]ne problem that has hit New York and New Jersey particularly hard has been fraud. This fraud has 
been perpetrated by criminals—some functioning in highly-organized “fraud rings”—who have found ways to 
exploit the no fault system for their own financial gain.
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insurer, suggesting that the implementation of a state no-fault insurance scheme for 
AVs would be difficult. A major manufacturer reminded us, moreover, that each state 
has already decided whether to introduce a no-fault insurance system.

Stakeholders expressed concerns that a state no-fault insurance model would not 
properly incentivize manufacturers to design and produce safe AVs. It was noted that 
“costs make people act better.” According to one expert, a state no-fault insurance 
model would “let manufacturers off the hook” if they put unsafe AVs on the road. 
Studies by the Insurance Institute for Highway Safety support the view that, if pro-
vided with the incentive to improve crashworthiness, auto manufacturers could make 
significant gains in providing safer vehicles.10 As we discussed in Chapter Two, a man-
ufacturer may control the speed and driving characteristics of the vehicle and the way 
it reacts to other vehicles and environmental hazards in a way to most efficiently bal-
ance safety with transportation efficiency. For this reason, the deterrence justification 
of tort law probably suggests increased liability on the part of those parties that are best 
able to control the automation, the vehicle design, and its integration, which are, most 
likely, the manufacturers.

At the same time, a sizable number of stakeholders responded positively to the 
idea of introducing a state no-fault insurance model for AVs. Manufacturer interview-
ees told us that a state no-fault insurance model was still “on the table,” characterizing 
it as a “remarkably good idea” and a “handy way of looking at autonomy.” Although 
state no-fault insurance systems have been criticized, many stakeholders remain opti-
mistic about the future prospects of such systems. Because claims involving AVs will 
also involve understanding the interrelated functioning of many component parts, a 
state no-fault insurance model would, in theory, make it easier for a victim to recover 
payment. Rather than having to identify who was at fault in a complex causal chain 
leading to a crash, a victim could simply recover payment directly from his or her own 
insurer. Even those stakeholders who noted the potential benefits of a state no-fault 
insurance model, however, did not believe that it was a realistic option. “It would be 

The Insurance Research Council (IRC) stated about Florida’s no-fault insurance system,

A new report from the Insurance Research Council (IRC) estimates that Florida’s third party bad-faith legal 
environment added an average of $106 in claim costs to every insured vehicle in the state in 2017, and resulted 
in a total of $7.6 billion in additional claim costs over the past 12 years. (IRC, 2018)

See also IRC, 2014, p. 2:

By 2013, BI (bodily injury) liability claim frequency in Florida, a no-fault state, was greater than in most tort-
system states. A key objective with no-fault insurance is to limit access to BI liability coverage reimbursement 
and provide easy access to first-party no-fault reimbursement. As a result, BI claim frequency rates in no-fault 
states are generally quite low. But this is no longer the case in Florida.

10 See Zuby, undated, pp. 1–2 (“Since 1995, IIHS [the Insurance Institute for Highway Safety] has created a 
rigorous program of crash test ratings that have led to measureable improvements in the crash protection offered 
by modern vehicles”). See also Teoh and Lund, 2011.
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great to have a new insurance regime,” one stakeholder commented, “but we have to 
work with what we have. We can’t let the perfect become the enemy of the good.”

Manufacturers of Autonomous Vehicles May Self-Insure and Offer 
Insurance Services for Consumers

Several stakeholders indicated that, instead of purchasing insurance policies, manu-
facturers might self-insure. Self-insurance can be defined as “the practice of setting 
aside a fund to meet losses instead of insuring against such through insurance. A 
common practice of businesses is to self-insure up to a certain amount, and then to 
cover any excess with insurance” (Black, 1983, p. 707). In fact, one start-up indicated 
that, because of its leadership’s high level of confidence in the safety of the company’s 
technology, they plan to self-insure their deployed fleets. One expert noted that, after 
the initial, experimental phase of deployment, manufacturers might be incentivized to 
self-insure.

Relatedly, manufacturers of AVs might also launch their own insurance products. 
In May 2019, for example, Tesla introduced its own insurance product for Tesla drivers 
(Howard, 2019). One expert predicted that, in the future, the cost of insurance would 
be bundled with the AV itself. “From the point of view of safety,” he noted, this model 
“makes a lot of sense.” In the future, the expert added, insurers will try to sell auto 
insurance coverage policies to car manufacturers and software manufacturers rather 
than to individual consumers. Car manufacturers might carry their own insurance for 
the AVs they produce. The rationale for this model is as follows, the expert explained: 
“If I [the manufacturer] want to have a competitive car that’s autonomous, I want the 
insurance [to be] part of my enterprise.”

However, as explained in Chapter Two, unless a manufacturer incorporates an 
existing insurance company, self-insurance would require a network of claim adjusters, 
relationships with body shops, arbitrators, and lawyers—a vast skilled workforce whose 
primary function is to resolve the enormous volume of minor crashes. Even if automa-
tion dramatically reduces the incidence of at-fault crashes by avoiding human error, 
there are likely to be many crashes that still involve human-driven vehicles that will 
need to be resolved (see “Automobile Tort Law in Practice” in Chapter Two). However, 
as we noted in Chapter Two, as the automation becomes a more important factor in 
predicting risk than human behavior is, the manufacturer may be better positioned to 
collect the information necessary to underwrite efficiently. Even if humans are driving, 
manufacturers may be able to more easily collect rich data on human driving behav-
ior and the sources of risk than insurers. Manufacturers, however, lack experience in 
navigating the state-based insurance regulatory system with 50 different legal regimes. 
This could be a significant impediment to offering competing insurance products (see 
“Conclusion” in Chapter Two).
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Fleet Insurance Policies

In our discussions with stakeholders, we explored whether new business models for 
the deployment of AVs might have an effect on automobile insurance. The major-
ity of experts cited fleets as the most likely model for the future deployment of AVs.11 
In insurance, fleet policy means a “blanket policy which covers a number of vehicles 
owned by the same insured; e.g., covers pool or fleet of vehicles owned by business” 
(Black, 1983, p. 410). One insurance expert suggested that, in the future, there may be 
multiple parties involved in AV fleets: an OEM, which would sell or lease AVs to a large 
company, such as a national grocery chain or a ride-hailing company (e.g., Uber), and a 
maintenance company that would provide routine care, repair, and housing for the AVs 
on a decentralized basis. This arrangement might raise insurance liability questions for 
fleet operations. Fleets, one insurer emphasized, are “where we are headed.” Accord-
ing to one manufacturer, the “only opportunity for [autonomous] vehicles to be on the 
road” in the next five to ten years is “in a fleet circumstance.” The cost of purchasing 
and maintaining an AV will make personal ownership prohibitive, stakeholders repeat-
edly noted, making a fleet model a more realistic possibility. Several stakeholders indi-
cated that fleets would become dominant once AVs reach Level 4.12

The deployment of AVs in fleets is not a new phenomenon. As several stakehold-
ers noted, AVs are already deployed in limited circumstances, including shuttle ser-
vices and people movers in airports. Insurer interviewees expressed confidence that the 
deployment of fleets of AVs would not represent a significant challenge to the insur-
ance industry. The insurance industry, we were told, would handle AV fleets “the way 
they always have.” That is, the owners of fleets will choose to self-insure or to purchase 
insurance under corporate general liability policies. One manufacturer interviewee told 
us that the company already insures its fleets of nonautonomous vehicles under corpo-
rate general liability policies. Existing fleet insurance policies for limousines and taxis 
provide another model for insuring fleets of AVs in the future. The transition to fleets 
of AVs will likely be modeled on this existing approach to insurance. Stakeholders 
indicated that, under this model, fleet owners should bear responsibility for accidents 
caused by AVs.13 As we explained in Chapter Two, owners of fleets of AVs may be in 

11 Although many experts predicted that the fleet model would eventually become dominant, in this chapter, we 
have focused much of our analysis on existing consumer insurance models. This approach was taken to test the 
applicability of consumer insurance models to claims involving AVs and to underscore that, even in a world in 
which fleets are dominant, it is likely that some consumers will continue to rely on privately owned and insured 
vehicles.
12 One insurance expert noted, in a May 28, 2020, email to the authors, that existing transportation network 
company insurance laws may provide a template for fleet insurance policies.
13 As we discussed in Chapter Two, under tort theory, in the example of a fleet operator with commercial insur-
ance, the compensation rationale may suggest a retention of the operator rather than the manufacturer as being 
primarily responsible. In most cases, fleet operators are likely to have to comply with either Federal Motor Vehicle 
Carrier Administration requirements for liability insurance or analogous state provisions, and the required liabil-
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a good position to contract with commercial insurers to provide adequate insurance. 
They may be large enough to develop sufficient internal expertise on handling claims 
or may contract with an insurer with this expertise. From an underwriting perspective, 
they may also have sufficient data to calculate appropriate risk premiums, particularly 
if the primary determinant of that premium is the vehicle rather than the driver (see 
the discussion in “Conclusion” in Chapter Two).

Although most stakeholders stated that the fleet model was likely to become 
dominant, one manufacturer interviewee cautioned that it is still too soon to develop 
“any concrete business model” for the deployment of AVs in fleets. In addition, stake-
holders noted that it is important to think about the broader societal implications of 
relying on fleets. As one stakeholder put it, when someone rides in a fleet, that person 
“gives up rights.”14 Future research is needed to determine how fleets will affect the 
rights of individual riders.

Personal Mobility Policies

In addition to the models discussed already, one expert noted the possibility of listing 
the manufacturer of an AV as an additional insured on a personal insurance policy. 
Several experts raised the emerging concept of personal mobility policies. A personal 
mobility policy would allow someone who does not own a vehicle to protect them-
selves from liability associated with riding in fleets, using public transportation, and 
using shared mobility platforms. Experts told us, however, that the “market is not quite 
ready” for personal mobility policies yet. They also raised potential ethical issues asso-
ciated with personal mobility policies, including that such policies “make the victim 
responsible for protecting against [the] negligence” of others—although it could be 
argued that this is the function of conventional automobile insurance policies as well. 
However, not all of the experts we interviewed believed that personal mobility poli-
cies would catch on. One expert responded that personal mobility policies “sound[ed] 
like an invention of someone [who] is afraid of losing individual clients.” The expert 
characterized personal mobility policies as “absurd,” noting that insurance companies 
were “trying to find a way to keep individuals [as customers] because they have agents 
to think about and they’re thinking about what happens when the car insurance indus-
try disappears.” The expert added, “I wouldn’t buy that. If I’m hurt on Metro, I’ll sue 
Metro because that’s Metro’s problem.”

ity insurance is relatively large and far more likely to cover injuries. To the extent that fleets can operate without 
such liability insurance, the compensation rationale would suggest shifting liability to the manufacturers. See the 
discussion in “Deterrence” in Chapter Two.
14 For example, a mandatory arbitration clause may be applicable.
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Adaptation of the Existing Automobile Insurance Framework

Several stakeholders we interviewed observed that, as automotive technology has 
evolved in the past century, the insurance industry has proven to be a remarkably 
resilient institution. In recognition of this resilience, many stakeholders, representing 
both manufacturers and the insurance industry, expressed optimism that the existing 
insurance framework would be able to adapt to the deployment of AVs (see Travelers 
Institute, 2018, p. 5). As one manufacturer interviewee told us, there is “no reason that 
the current system cannot keep working.” Experts noted the historical resilience of the 
insurance industry in the face of persistent technological innovation. For example, the 
auto insurance industry has taken steps in the past few years to harness technology to 
identify and reduce fraud, especially in auto insurance claims. The Coalition Against 
Insurance Fraud reported,

In the last two years, the technology offerings in the anti-fraud space have increased 
as new players have entered the field. Sources of data, especially from public 
sources, have grown as well. With increased competition and more outsourced ser-
vices, costs in some areas have declined. This has allowed more insurers to expand 
their scope of tools to detect and investigate fraud. Smaller insurers especially have 
jumped onboard the anti-fraud technology train. (Coalition Against Insurance 
Fraud, 2019, p. 12)

In the future, as in the past, the “usual wheels of business will turn, and the pro-
fessionals will figure it out,” as one expert told us. Another expert underscored that 
the existing insurance framework “does not need to be blown up and replaced with 
something new.” Rather, the “existing structure [of the insurance industry] can and 
will adapt to the different needs of higher levels of automation.”

At the same time, some experts suggested that the existing automobile insurance 
system in the United States would not be able to adapt to AVs. When asked whether 
current automobile insurance models would exist in the future, one expert from the 
insurance industry stated, “Definitely not. I don’t think [that the models] will stay 
the same at all.” This expert continued, “A lot of the insurance will be manufacturer’s 
insurance. If the car makes an error, it will be a manufacturer error.” The expert con-
cluded, “Ultimately, when the car will be driving autonomously, the liability will have 
to shift away from the driver [and] the cost of insurance will be bundled with the 
vehicle.”

Even those stakeholders who anticipated changes in the insurance industry 
thought that the status quo would persist for the foreseeable future. Those insurer 
interviewees who foresaw changes in the industry were split as to whether those changes 
would occur at Level 3 or 4. One insurance industry expert observed, “It’s going to be 
a sloppy transition; it’s not going to happen all at once.” The expert added, “I think the 
bulk of it will happen when we move to [Levels] 4 and 5.” (Table 3.3 shows interview-
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ees’ additional thoughts on this subject.) One manufacturer interviewee noted that, 
because the transition would be gradual rather than an abrupt shift, it would be unwise 
to make immediate changes to the existing insurance framework. Several stakeholders 
cautioned against “solv[ing] everything too far in advance,” noting that it would be 
prudent to wait to gather more information about the losses associated with AVs. “We 
should wait until we know what the facts are before we talk about adjusting the busi-
ness and regulatory models. Until we actually see the facts on the ground and whether 
adjustment is required,” one stakeholder told us, it would be too soon to make radical 
changes. “It may be,” the stakeholder reminded us, that the “existing models have the 
flexibility required to handle [autonomous] vehicles.”

Autonomous Vehicles in Auto Insurance Claim Scenarios

We asked stakeholders about specific types of insurance claim incidents that might 
occur with AVs and how they would be handled. These incidents were

• an AV colliding with a conventional vehicle
• an accident involving an AV and a pedestrian
• property damage to an AV (such as that caused by hail or a tree limb).

As described in this section, stakeholders indicated that the existing auto insurance 
framework would be able to adapt to AVs in each instance.

A Crash Involving an Autonomous Vehicle and a Conventional Car

We asked stakeholders about how common insurance scenarios might be handled when 
an AV was added to the scenario. We inquired whether the claims process would need 
to change significantly. A majority of stakeholders indicated that, for accidents involv-

Table 3.3
At Which Level of Autonomy Will Changes to the Existing 
U.S. Insurance Framework Become Necessary?

When Change Would Be Necessary Responses

At Level 3 1

At Level 4 3

Unsure, but changes will be necessary at some point 5

The existing insurance framework will adapt; changes 
will not be significant in the foreseeable future.

17

NOTE: We have included only U.S. stakeholders. Each response 
reflects one interview. Some interviews included multiple 
participants.
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ing AVs and conventional cars, the claims process would not change significantly. As 
one expert explained, accidents “will be handled like we handle accidents today.” For an 
accident involving severe injuries, however, the injured party might consider suing the 
AV manufacturer if the losses exceeded the policy limit of the AV driver or owner. Even 
for more-minor accidents, the insurer of the vehicle driver or owner might pursue a 
subrogation claim against the insurer of the conventional vehicle. These actions would 
entail significant changes to cost incidence, even if much of the process of making and 
adjudicating an insurance claim looked the same.

We also asked experts whether the subrogation process was likely to change for 
future auto insurance models. Subrogation is “the lawful substitution of a third party 
in place of a party having a claim against another party.” Specifically, “[i]nsurance 
companies . . . generally have the right to step into the shoes of the party whom they 
compensate and sue any party whom the compensated party could have sued” (Black, 
1983, p.  743). Most stakeholders indicated that the deployment of AVs would not 
affect subrogation. Subrogation is a “big part of what [insurers] do” today, and insurer 
interviewees told us that they would continue to handle the subrogation process in 
the same way. As one insurer interviewee told us, “We’ll pursue our subrogation—you 
can be assured of that.” In particular, insurer interviewees explained that they often 
pursued subrogation against suppliers of component parts. Although the deployment 
of AVs may create a more complex ecosystem of suppliers and, in some cases, make 
determining which supplier was at fault more difficult, insurer interviewees anticipated 
continuing to “handle this like [they] handle suppliers today.” One stakeholder noted, 
however, that insurers would be less concerned about being able to pursue subrogation 
against manufacturers that handle all or most hardware and software in-house. The 
different business models of AV manufacturers will affect the extent to which subroga-
tion remains a common feature of the claims process.15

A Crash Involving an Autonomous Vehicle and a Pedestrian

In response to our questions about how common automobile insurance scenarios might 
be handled if an AV were involved, many stakeholders indicated that accidents between 
AVs and pedestrians would be handled the same way as those between conventional 
cars and pedestrians. In contrast to the claims process, however, for an accident involv-
ing severe injuries, the injured party might consider suing the AV manufacturer if the 
losses exceeded the policy limit of the AV driver or owner.16 Pedestrians care less about 
the kind of vehicle that harms them than about being compensated for that harm. As 
one manufacturer told us, “If I’m a pedestrian and you run me over, I sue under your 

15 One insurance expert noted in a May 28, 2020, email to the authors that subrogation serves an important 
deterrent purpose by creating appropriate incentives for OEMs and part suppliers to take steps to prevent the use 
of defective products.
16 Comment of insurance expert, March 26, 2020.
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primary auto policy. If I’m struck by an autonomous vehicle, I sue under the policy 
of the owner or registrant.” Other stakeholders predicted that the severity of accidents 
involving pedestrians would go down because AVs “won’t be speeding and will brake” 
for pedestrians. At the same time, new issues are likely to emerge. Pedestrians are 
inherently unpredictable, and the technologies embedded in AVs will need to be able 
to “anticipate the unexpected” on busy city streets.

Property Damage to an Autonomous Vehicle

We asked the stakeholders we interviewed about property damage, a common claim 
under current conventional automobile insurance policies, and whether handling of 
claims might change in the future. Many stakeholders indicated that insurance for 
property damage would not change for AVs. The majority of the experts we inter-
viewed stated that increasing levels of autonomy do not necessarily increase the risk of 
property damage. The claims process would not change, stakeholders noted, although 
it may be more expensive. Specifically, one manufacturer told us, it “seems hard to see 
a reason to change” how property damage claims are currently handled. “The fact that 
it’s a more expensive vehicle to insure shouldn’t affect the procedure.” At the end of the 
day, an insurer explained, “if the car is on fire, it’s the same [process] whether or not it’s 
autonomous.” One expert noted that people are often shocked by the cost of repairing 
new cars when their expensive sensors have been damaged and indicated that the cost 
of repairing sensors in AVs may result in higher insurance rates. “These claims won’t be 
different—they’ll just cost more.” One stakeholder concluded, “The risks of property 
damage are the same for AVs and non-AVs.”

At the same time, new concerns about property damage are likely to emerge as 
AVs become more popular. Some stakeholders told us that, in the absence of a human 
driver, the physical security of AVs may be at risk. One start-up interviewee, however, 
questioned this view, asserting that property damage would become a thing of the past 
because most AVs would be operated as fleets and stored in secure locations.

Conclusion

The different models that have been discussed in this chapter can be summarized 
according to several criteria that have been identified by the experts we interviewed:

• whether legislative action would be required
• potential incentive or disincentive for manufacturer safety improvements
• fraud concerns
• ease of the claims process
• application to all levels of automation.
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A national no-fault system would require legislative action, create a potential dis-
incentive for manufacturer safety improvements, require a bureaucratic governmental 
claims process, and apply only to AVs that operate at Level 4 or 5, depending on how 
the enacting legislation defined autonomy.

Expansion of the current state no-fault automobile insurance model would 
require state legislative action, could create a potential disincentive for manufacturer 
safety improvements, and might promote fraud concerns, according to the experts we 
interviewed. However, it might have an easy claims process and apply to all levels of 
automation.

Manufacturer self-insurance might promote an incentive for manufacturer safety 
improvements. This model would not require legislative action. However, the ease of 
claims processing and potential for fraud are unknown. This model would apply to 
vehicles that operate at Levels 4 and 5.

Fleet insurance policies would not require legislative action, could provide an 
incentive for manufacturers to improve safety, and would have a well-established claims 
process. Fleet insurance policies may apply to all levels of automation.

Existing automobile insurance models would not require legislative action, would 
provide incentives for manufacturers to improve safety, would have a well-known 
claims process, and would apply to all levels of automation. U.S. automobile insurance 
companies have taken action to combat fraud in auto insurance claims (see, e.g., Coali-
tion Against Insurance Fraud, 2019, p. 12).

Perhaps the most important feature of an insurance framework for AVs is how 
effectively it would compensate the victims of accidents. In the UK, Australia, Canada, 
and Japan, swift compensation for victims of auto accidents is a stated regulatory goal 
for new auto insurance frameworks that include AVs. In Chapter  Four, we explore 
these new international auto insurance frameworks.
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CHAPTER FOUR

International Models for Insuring Autonomous Vehicles

This chapter provides an overview of recent developments in insurance and the reg-
ulation of AVs in the UK, Australia, Canada, and Japan. We selected these coun-
tries because compensating the injured is a guiding principle of their auto insurance 
frameworks. In addition to reviewing legislation, draft regulations, white papers, and 
other materials, we interviewed regulatory and insurance experts from all four coun-
tries. The focus of this inquiry was how other countries were adapting their insurance 
models to accommodate AVs.

In the UK, the Automated and Electric Vehicles Act 2018 (AEVA) became law 
on July 19, 2018. AEVA is applicable across the UK, with the exception of sections 1 
through 8, which cover insurance for AVs and apply only to Great Britain (Butcher and 
Edmonds, 2018). A parliamentary briefing paper explained,

[T]he intention behind the legislation is to emphasise that if there is an insur-
ance “event” (accident) the compensation route for the individual remains with 
the motor insurance settlement framework, rather than through a product liability 
framework against a manufacturer. (Butcher and Edmonds, 2018, p. 3)

The UK’s motor insurance settlement framework serves as an insurer of last resort, so 
that anyone injured in an auto accident is provided with full insurance coverage and 
access to compensation.

Australia is of particular interest for the United States, because auto insurance 
there operates at a state level like it does in the United States, so some states have no-
fault auto insurance schemes and others do not. In some states, auto insurance is pro-
vided by private insurers; in others, it is provided by the government. Australia also has 
a National Injury Insurance Scheme (NIIS), which ensures that “people who sustain 
eligible serious or catastrophic, lifetime injuries in motor vehicle accidents (regard-
less of fault) receive necessary and reasonable treatment, care and support” (National 
Transport Commission [NTC], 2018, p. 16). In addition, each Australian state and 
territory has laws that require every registered vehicle to have motor accident injury 
insurance (MAII). Currently, regulators are in the process of consulting with the insur-
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ance industry and the public to determine how to modify MAII to cover injuries 
caused by automated vehicles and AVs.

The Insurance Bureau of Canada (IBC), a trade association with membership 
representing 90  percent of the Canadian insurance market, has recommended “[a] 
single insurance policy that covers both driver negligence and the automated technol-
ogy” that “would ensure that vehicles continue to be properly insured and that people 
injured in collisions involving automated vehicles are compensated fairly and quickly” 
(IBC, 2018, p. 11). IBC has explained that “[t]he single insurance policy’s intent is to 
align the tort process for automated vehicle claims with traditional claims involving 
conventional vehicles” (IBC, 2018, p. 11). Of particular interest to insurance regulators 
in the United States is that the single insurance policy proposed by IBC “can co-exist 
with the mixed no-fault and tort policies that are common in Canada” (IBC, 2018, 
p. 10). As of this writing, IBC’s proposal for a single insurance policy has not been 
adopted.

Japan has a mandatory auto insurance system that is focused on providing full 
compensation to victims of accidents. Every driver has to obtain insurance. The owner 
of a vehicle pays the premium, and, in the case of an accident, the victim is fully 
covered. According to our Japanese regulatory expert, the mandatory auto insur-
ance system in Japan will be applied to AVs. Our expert explained that the Japanese 
approach is almost a national no-fault insurance system. Our expert thought that the 
Japanese auto insurance system would be workable up to and including Level 3 auto-
mation but that change would be necessary at Levels 4 and 5. Our expert suggested 
that, when most vehicles operate at Levels 4 and 5, AV manufacturers might pay the 
insurance premium that is currently paid by individual drivers and owners. Additional 
material about how all four of these countries are adapting their insurance models to 
accommodate AVs is provided in Appendix A.
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The UK Model for Insuring Automated Vehicles Focuses on Quick and 
Easy Compensation for Victims

Key Ideas
UK regulators want victims of accidents to have quick and easy compensation. The 
UK insurance framework for automated vehicles, which was adopted through the 
legislative process, differs from that for U.S. auto insurance in that, even when there 
is no fault or the responsible driver cannot be identified, victims are assured of com-
pensation. The existing UK framework that includes automated vehicles is intended 
to work through Level 3 of automation; for Levels 4 and 5, a new framework may 
be necessary. A novel feature of the new legislation is that, for vehicles operating at 
Levels 4 and 5, there will be compensation for the person in the driver’s seat. A UK 
expert explained, “It adds an extra class of person that will be covered under the 
policy, because the person in the driver’s seat becomes a victim when the AV takes 
over.”

Currently, all vehicles on UK roads have to be insured in compliance with Sec-
tion 143 of the Road Traffic Act 1988, as amended (UK Public General Acts, 1988 
Ch.  52). Specifically, Section  145(3)(a) of the act requires that third-party risks be 
covered. Like the U.S. insurance framework, the UK’s existing insurance framework 
provides that “in many cases of claims there is a determination of ‘fault’ and it will 
be the insurer of the ‘at fault’ driver which will pay the bulk of the claim” (Butcher 
and Edmonds, 2018, p. 5). However, unlike in the U.S. insurance structure, in the 
UK framework, “even where there is no ‘fault,’ victims are assured of compensation” 
(Butcher and Edmonds, 2018, p.  5). A parliamentary briefing paper explains that, 
“in cases where there is no insurance, or the other driver cannot be contacted, the 
Motor Insurers Bureau (MIB) steps in as insurer of last resort” (Butcher and Edmonds, 
2018, p. 5). The paper concludes, “in short, the compensation process is driver-centric” 
(Butcher and Edmonds, 2018, p. 5). A UK regulatory expert explained, “if you lived 
in the UK and bought car insurance, you are not insuring your car. You’re insuring 
against your negligence.” He added that this “allows victims to have quick and easy 
compensation. We see that as being fine up to and including Level 3, because there 
is still a driver involved.” He continued, “Broadly speaking, everyone agreed that the 
divide is between Level 3, where the current framework works, and Levels 4 and 5, 
where we need a new framework.” The outcome UK regulators want, he said, “is for 
the victim to have quick and easy compensation, and the question is how to do this.” 
He added that UK stakeholders and regulators had worked out “the minimum viable 
product for insurance.” He stated, “[T]his policy position was tested with industry and 
the public, and there was broad support because it is relatively easy—although it took 
two and a half years to get that fix agreed to in Parliament.”
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The parliamentary “fix” that the UK expert mentioned is AEVA, which became 
law on July 19, 2018. AEVA is applicable across the UK, with the exception of sec-
tions 1 to 8, which cover insurance for AVs and extend only to Great Britain (Butcher 
and Edmonds, 2018). A parliamentary briefing paper explained,

[T]he intention behind the legislation is to emphasise that if there is an insur-
ance “event” (accident) the compensation route for the individual remains with 
the motor insurance settlement framework, rather than through a product liability 
framework against a manufacturer. (Butcher and Edmonds, 2018, p. 3)

An expert in the UK noted, “In the UK, we’re obsessed with making sure that 
anyone who is involved in a road accident is fully protected.” As for AEVA, he explained, 
it “says that if a vehicle is on the road, it needs to have [a Road Traffic Act 1988]–
compliant motor traffic insurance policy in place.” Furthermore, he stated, “[T]his is 
important because it provides unlimited coverage.” Some key differences from the cur-
rent U.S. insurance model are that, if there is a human with fallback capability (that is, 
who could take over the driving task), that human is responsible for an accident. So, 
for Level 2 automation, the responsibility for accidents lies with the driver. However, at 
Levels 4 and 5, if the vehicle is driving itself at the time and the person in the driver’s 
seat is not in the fallback position, the person is not responsible for the accident. A UK 
insurance expert explained,

[I]n the UK, if you are driving like an idiot and drive into a wall, you don’t get 
any damages. When we get to Levels 4 and 5, there will be compensation for the 
person in the driver’s seat. It adds an extra class of person that will be covered 
under the policy, because the person in the driver’s seat becomes a victim when the 
AV takes over.

The new law also provides that the UK Secretary of State must prepare and keep 
up to date a list of all motor vehicles that

(a) [a]re in the Secretary of State’s opinion designed or adapted to be capable, in at 
least some circumstances or situations, of safely driving themselves and (b) [m]ay 
lawfully be used when driving themselves, in at least some circumstances or situa-
tions, on roads or other public places in Great Britain. (AEVA, 2018, p. 9)

A UK insurance expert commented on the development of the list of automated 
vehicles, “[T]he Law Commission is talking about a safety committee or an approval 
committee that would look at vehicles and make a recommendation to the Secretary of 
State. A vehicle would be submitted and then rubber-stamped by the safety commit-
tee.” The UK insurance expert added, “We’re looking at having a database that links 
from the VIN [vehicle identification number] to what features are available on the car. 
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I think manufacturers will see that, if they provide this information, it will be to their 
benefit.”

The UK is also moving ahead with AV data-sharing initiatives. The UK insur-
ance expert told us that there are conversations about the ownership, use, and control 
of AV data across Europe. He explained that there was a proposal to have a network 
of neutral servers, so data would go from the vehicle to the manufacturer, from the 
manufacturer to the neutral server, and from the neutral server to the insurer. The UK 
Department of Transport has been handling these discussions in Brussels. He noted 
that “the plan is to involve a U.S. element, but I haven’t seen that yet.”

The UK experts with whom we spoke indicated that they expected fleet owner-
ship to precede private ownership of AVs, an expectation consistent with that of the 
U.S. experts we interviewed. A UK expert stated, “[O]ur view is that, while everyone 
is paying attention to private cars, we fully expect to see autonomous fleets ahead of 
widespread adoption of that technology in private cars.”

Australia Examines Six Options to Cover People Injured in Crashes 
Involving Automated and Autonomous Vehicles

Key Ideas
NTC is leading efforts to make changes to Australia’s MAII program to encompass 
automated vehicles. After extensive consultations with the insurance industry and 
the public, NTC will bring the recommendations to the Australian legislature. The 
focus of NTC’s consultations is changes to MAII to provide for injuries that result 
from an accident involving an automated vehicle or AV. Each Australian state and 
territory has laws that require every registered vehicle to have MAII. The majority 
of comments received by NTC were that a consistent, national approach should be 
taken to provide cover for any injury that results from an automated driving system 
(ADS) crash, with “[t]he majority of stakeholders support[ing] expanding existing 
MAII schemes to cover injuries caused by an ADS” (NTC, 2019, p. 30). According 
to NTC,

In the short to medium term cover for injuries should be provided by MAII 
schemes. The approach should be reviewed by MAII schemes when automated 
vehicles are a statistically sufficient portion of registered vehicles to enable 
assessment of their safety risks. (NTC, 2019, p. 30)

Earlier, in October 2018, NTC released a discussion paper, Motor Accident Injury 
Insurance and Automated Vehicles, for public comment. In the paper, NTC “identifies 
elements within existing motor accident injury insurance schemes that may act as bar-
riers to accessing compensation for personal injuries or death caused by an automated 
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driving system” (NTC, 2018, p. ii). The paper describes “how these schemes, or alter-
native insurance models, could provide cover for injuries and deaths involving an auto-
mated vehicle” (NTC, 2018, p. ii). Currently, NTC is analyzing the comments filed in 
response to the discussion paper.

Australia has a variety of different insurance schemes because of its federal/state 
system, which is similar to the U.S. system. Insurance schemes operate at the state level, 
with coverage that varies. An Australian regulatory expert explained that some states 
have full no-fault coverage, while others have different definitions that require a driver 
to be identified in a crash. In such a case, a crash caused by an AV would not be cov-
ered because a driver could not be identified. Some states require finding fault, which 
might be complicated for AVs. The current compulsory third-party insurance scheme 
is comparable to products liability in the United States. According to our Australian 
regulatory expert, state governments have been requiring products liability insurance 
to be in place. State regulators recognize that, “if you rely on products liability, you 
might have to go through a lengthy court battle to get compensation.” For this reason, 
state regulators have recognized that there is a power imbalance between the manufac-
turer or developer and the person who is injured. The Australian expert explained that 
products liability is extensively used in Australia, but not in the road transport area, 
because Australia has a compulsory third-party insurance scheme. Australian courts 
use tests similar to those in the United States in products liability cases.

Australia also has the NIIS, which ensures that “people who sustain eligible seri-
ous or catastrophic, lifetime injuries in motor vehicle accidents (regardless of fault) 
receive necessary and reasonable treatment, care and support” (NTC, 2018, p. 16). 
According to the NTC discussion paper, “[a]ll states and territories [in Australia] have 
introduced laws . . . or amended existing laws . . . to implement the scheme” (NTC, 
2018, p. 16). An Australian regulatory expert told us that NIIS works slightly differ-
ently in different states but that, essentially, it is attached to vehicle registration. For 
example, he said, “[I]n Victoria, it’s paid as part of annual vehicle registration. In other 
states, where it’s privately run, you buy it from an insurer and then provide proof when 
you register your car.” The expert said that each state was able to implement NIIS in 
its own way, to establish a minimum level of coverage around the country. He com-
mented that some states supported a similar approach for AV insurance because they 
like having the flexibility and it gives the public assurance of minimum coverage. 
However, he noted that the insurance industry is seeking a more national approach to 
AV insurance.

The NTC discussion paper states that “[l]aws in each Australian state and terri-
tory require every registered vehicle to have motor accident injury insurance (MAII)” 
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(NTC, 2018, p. 1). The authors of the discussion paper identified the following prob-
lems that stem from current MAII schemes:

People injured or killed in an ADS crash may not have the same, or any, access to 
compensation under existing MAII schemes compared with those injured or killed 
in a crash involving a motor vehicle controlled at the time by a human driver.

Current MAII laws do not contemplate an ADS “driving” a motor vehicle. MAII 
laws contain definitions that do not provide for an ADS being “in control of”, 
being a “driver” of or “driving” a vehicle. One of the circumstances in which an 
injury or accident is eligible under these schemes is if it was caused by “the driving 
of” the vehicle. An ADS crash may not meet that requirement and access to com-
pensation or benefits may be more restricted for those injured in an ADS crash.

Many MAII schemes require fault to be proved for compensation to be paid. To 
obtain compensation under fault-based MAII schemes (and hybrid MAII schemes 
in limited circumstances), an injured party—for example, the driver or registered 
operator must be at fault. Even if an ADS were considered to be driving, it is not 
a person. An ADS is a machine and cannot be negligent. The entity responsible is 
not clear.

Current MAII schemes are generally designed to cover injuries caused by human 
error rather than product faults. If MAII schemes were to cover ADS crash inju-
ries, significant redesign of MAII schemes may be required to ensure that the cost 
of ADS crashes is borne by those who can control the risks. These parties may 
include manufacturers, automated driving system entities (ADSEs), communica-
tions providers and infrastructure owners rather than governments, insurers and 
vehicle owners. (NTC, 2018, pp. 1–2)

The NTC discussion paper outlines six options to address these problems. The 
first three options are based on current MAII arrangements, while the last three options 
would require new approaches. Further details about each option may be found in 
Appendix A. The six options are as follows:

• option 1: Rely on the existing legal framework.
• option 2: Exclude from MAII schemes any injury caused by an ADS.
• option 3: Expand MAII schemes to cover injuries caused by ADSs.
• option 4: Implement a purpose-built automated vehicle scheme.
• option 5: Set minimum benchmarks.
• option 6: Use a single insurer.

An Australian expert explained that Australian regulators recognize that what 
they develop needs to be proportional and scalable over time. The expert further stated 
that part of the regulators’ rationale is the importance of using existing agencies and 
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schemes. He commented, “If you tie it into existing schemes, it might give people more 
assurance.” The expert noted that there appears to be some support from Australian 
states and the insurance industry, as well as regulators, for option 3 and that the next 
challenge regulators face will be pricing that option. The expert raised concerns about 
how to deal with vehicles that move between modes (i.e., autonomous to human-
controlled) and questioned whether this might necessitate switching between different 
insurance schemes, which would be very challenging. The expert further indicated 
that, although option 3 is favored, regulators have also considered option 6, a single-
insurer model that offers bundling, which is based on the model in the UK. The expert 
noted, “Everyone seems to like the UK model—there’s an assumption that the AV is 
liable. A lot of our stakeholders like that model.”

Another Australian expert noted that, “at a high level, Australia’s transport min-
isters support using the existing motor accident insurance framework to support AVs.” 
She added, “however, any changes to Australia’s insurance framework requires the 
agreement of Treasurers. The matter is currently being considered by Treasurers, so the 
policy on AV insurance is not settled.”1 

Canadian Insurers Propose a Framework for Insuring Autonomous 
Vehicles That Covers Driver Negligence, Technology for Autonomous 
Vehicles, and Data-Sharing

Key Ideas
IBC has proposed a single insurance policy that covers both driver negligence and 
automated technology. The policy “would ensure that vehicles continue to be prop-
erly insured and that people injured in collisions involving automated vehicles are 
compensated fairly and quickly” (IBC, 2018, p. 11). IBC has noted that, “[u]nlike 
no-fault insurance, the single insurance policy can co-exist with the mixed no-fault 
and tort policies that are common in Canada” (IBC, 2018, p. 10). The IBC propos-
als have sparked interest but have not been implemented via legislation.

1  Correspondence with Australian regulatory expert, October 19, 2020. According to this expert, “In Aus-
tralia, Ministerial responsibility for most of the MAII schemes sits (at least in part) with Treasurers. Treasurers 
are ministers with responsibility for government revenue and expenditure” (correspondence with the Australian 
regulatory expert, November 22, 2020).
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For a 2018 publication, Auto Insurance for Automated Vehicles: Preparing for the Future 
of Mobility, IBC analysts evaluated three insurance models to address how the Cana-
dian auto insurance industry might adapt to the introduction of AVs (IBC, 2018):

• Maintain the status quo.
• Establish full (national) no-fault insurance.
• Cover both driver negligence and the automated technology under a single insur-

ance policy (IBC, 2018).

The authors recommended “[a] single insurance policy that covers both driver 
negligence and the automated technology” that “would ensure that vehicles continue 
to be properly insured and that people injured in collisions involving automated vehi-
cles are compensated fairly and quickly” (IBC, 2018, p. 11). IBC explained that “[t]he 
single insurance policy’s intent is to align the tort process for automated vehicle claims 
with traditional claims involving conventional vehicles” (IBC, 2018, p.  11). In the 
IBC publication, the bureau noted that, “[u]nlike no-fault insurance, the single insur-
ance policy can co-exist with the mixed no-fault and tort policies that are common in 
Canada” (IBC, 2018, p. 10). For details on the proposed IBC insurance models, please 
see Appendix A.

A Canadian insurance expert explained, “[W]e have fault-determination rules 
in a lot of provinces.” He added, “fault-determination rules are used in Ontario, New 
Brunswick, Nova Scotia, and Prince Edward Island. Alberta and Newfoundland don’t 
use them, and other provinces have public insurance.” According to the expert, the 
reason Canada has fault-determination rules is for those provinces that have direct 
compensation for property damage—when there is a collision, for property damage, 
the driver is compensated by his or her own insurance company. The expert clarified, 
“[T]o the degree you’re not at fault, you collect from your own insurance company. If 
you are 50 [percent] at fault, your insurance company covers 50 [percent] of damages.” 
The expert concluded, “These rules are based on years of jurisprudence and how the 
courts assigned fault in cases.”

The insurance expert indicated that, once AV technology was introduced, an 
injured party would have to prove that the other party caused the accident. He explained 
that the IBC approach would enable someone injured in an accident with an AV to say, 
“[T]hat vehicle hit me and caused the collision, rather than whether the technology 
played a role.” He discussed the UK model as an important influence on the IBC rec-
ommendations. He stated that, under the UK model, “the auto insurance would pay 
out regardless of whether the person or the technology was at fault.” He added, “[A]fter 
paying the claim, the insurance company could recover from the technology provider.” 
However, he stated that Canadian auto insurers thought that there should be a deduct-
ible, which is not the case with the UK model. He commented, “You can’t subrogate 
the entire claim. The insurance company should retain at least some of the liability loss 
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associated with the technology malfunction, instead of just passing the cost onto the 
vehicle manufacturer.” The expert concluded, “What’s so great about the UK proposal 
is that it fits on top of the mixed no-fault and tort systems in Canada.”

An important aspect of the IBC framework is a data-sharing arrangement between 
vehicle manufacturers and insurers. The IBC proposal states,

The data-sharing arrangement would consist of vehicle manufacturers making 
prescribed data available to vehicle owners and/or insurers to help determine the 
cause of a collision, whether the vehicle was in manual or automated mode at the 
time of the collision and the vehicle operator’s interaction with the automated 
technology. A data sharing arrangement is crucial to a quick resolution of liability 
claims. (IBC, 2018, p. 12)

The IBC report explains that the process for data-sharing should be streamlined 
and “avoid any administrative burden on vehicle manufacturers, vehicle owners or 
insurers,” although how this might be accomplished is not described (IBC, 2018, p. 12). 
IBC’s recommended data-sharing arrangement includes the following data elements:

• Global Positioning System (GPS)–event time stamp
• GPS-event location
• automated status (on or off)
• automated mode (parking or driving)
• automated transition time stamp
• record of driver intervention of steering or braking, throttle or indicator
• time since last driver interaction
• driver seat occupancy
• driver belt latch
• speed
• vehicle warnings or notifications to the vehicle’s operator (IBC, 2018).

According to the IBC publication, “Thatcham Research, the U.K. insurance 
industry’s vehicle safety and research centre, deems the first nine data elements neces-
sary to support the single insurance policy prescribed in the Automated and Electric 
Vehicles Bill” (IBC, 2018, p. 13). The authors noted that the two other data elements 
provide relevant information from the vehicle’s dashboard. The Canadian insurance 
expert we interviewed noted that IBC officials did not think that any of the data 
elements proposed contained proprietary information. The expert asked, “If a claim 
would proceed through litigation, this data would have to be made available anyway, 
so why not make it available earlier in the process?”
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In Japan, the Current Mandatory Insurance System Applies to 
Automated Vehicles but May Need to Change

Key Ideas
Japan has a mandatory auto insurance system that is focused on providing full com-
pensation to victims of accidents. Every driver has to obtain insurance. The owner 
of a vehicle pays the premium, and, in the case of an accident, the victim is fully 
covered. According to our Japanese regulatory expert, the mandatory auto insur-
ance system in Japan will be applied to AVs. Changes to the Japanese automobile 
insurance system would be undertaken by the legislature.

We learned from a Japanese regulatory expert that Japan has a mandatory automobile 
insurance system, which requires every driver to obtain insurance. The owner of the 
car pays the premium or fee, and, in the event of an accident, the victim is covered. 
Everyone in Japan needs to pay for a specified level of insurance of at least ¥3 million. 
An ordinary driver can buy additional insurance for the car, for body damage, and for 
himself or herself. If there is an accident, the police come to investigate which vehicles’ 
owners have responsibility or liability. Then, the insurance company pays the victims 
from the mandatory insurance. If the police discover that there was some negligence 
involved in the accident, there can be criminal penalties for the driver. The Japanese 
regulatory expert told us that the police do not make this determination. He explained, 
“It is very hard to escape liability for the accident in case of an injured person or fatal-
ity.” According to the expert, the Japanese government has indicated that this manda-
tory insurance system would also be applied to AVs.

We learned that currently, a concrete definition of automated vehicle is being pre-
pared in Japan. The Japanese House of Representatives and House of Councillors 
passed two important pieces of legislation on AVs in May 2019. The Road Transport 
Vehicle Act was revised on May 17, 2019, and the Road Traffic Act was amended on 
May 28, 2019. The expert indicated that the Japanese government intends to accelerate 
development of automated vehicles by enacting this legislation.

The Road Transport Vehicle Act (under the jurisdiction of the Ministry of Land, 
Infrastructure, Transport and Tourism [MLIT]) provides a detailed definition of the 
automated driving apparatus. In a November 9, 2020, email to the authors, the expert 
provided an unofficial but helpful translation of the provisions of the legislation:

The “automatic operation device” is to process the sensor for detecting the operat-
ing state and surrounding conditions of the vehicle and the information transmit-
ted from the sensor, which are necessary for the program to automatically operate 
the vehicle. This device whose main components are the computer and program 
of the above, and when each device is used under the conditions ordered by the 
Minister of Land, Infrastructure, Transport and Tourism, recognition, prediction, 
judgment and operation related to the operation of the person who operates the 
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automobile. This device that has a function to replace all of the capabilities related 
to the above and is equipped with a device for recording information necessary for 
confirming the operating state of the function.

The Road Traffic Act (under the jurisdiction of the National Police Agency) pro-
vides additional definition of automated driving apparatus and creates a requirement to 
record the necessary data to confirm the operating condition of the ADS. The expert 
provided the following unofficial translation of the act:

(1) The automated driving apparatus means device [that is] defined by the Road 
Transport Vehicle Act and .  .  . (2)  [The driver] shall not drive or make some-
one .  .  . drive an automated vehicle which could not properly record any neces-
sary data to confirm [the] operating condition of [the] automated driving system. 
(3) [The user] of the vehicle [who] installed an automated driving apparatus shall 
keep the data recorded by the recording device in accordance with regulation [to] 
be decided by the Cabinet Office.

According to the expert, details about the exact data that must be recorded and 
how long those data should be stored will be specified in 2020. He advised us that 
MLIT is studying this subject carefully.

The new and amended legislation has a significant impact on how automated 
vehicle is defined in Japan. The expert characterized the change in a figure, replicated 
here as Figure 4.1.

When we asked the expert about the possible models for AV insurance in the 
future, he told us that the current system of insurance would be suitable for Levels 2 
and 3, when the automated vehicle can request that the driver take over control of the 
vehicle and thus the risk of an accident. This means that premiums should be paid by 
the owner, and the owner could be liable for the accident. However, the expert sug-
gested that, at Levels 4 and 5, “insurance . . . should be changed.” He speculated that 
this change might be informed by products liability insurance. He suggested that, at 
Levels 4 and 5, the manufacturer of the AV would bear responsibility and, in this case, 
“the auto insurance premium should be paid by the manufacturer of the AV.” Regard-
ing other anticipated changes to the automobile insurance industry, the expert com-
mented, “It is an important duty to modify or introduce a new insurance system, espe-
cially for AVs. Insurance could help or become an obstacle to every new development.” 
He explained that AV insurance could be a kind of experiment for artificial intelligence 
(AI) devices in the near future. He agreed that AV insurance could serve as a prototype 
for other kinds of insurance in the future. The expert noted, “Everything related to AI 
will become more popular and big business, so AVs are a kind of experiment.”
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Similarities Exist in How the UK, Australia, Canada, and Japan Are 
Adapting Their Insurance Frameworks to Accommodate Autonomous 
Vehicles

Our research into how several countries are adapting—or proposing to adapt—their 
auto insurance frameworks to prepare for the introduction of AVs reveals some distinct 
similarities. Each of the countries has a focus on swift and easy compensation for acci-
dent victims. For this reason, a reliance on products liability litigation was not a primary 
or favored approach to compensating victims.2 All of the countries we investigated fol-
lowed an adaptive approach to incorporating AVs into auto insurance schemes. The 
experts we consulted indicated that the current framework for auto insurance would 
be flexible enough to accommodate automated vehicles up to Level 3 but that, once 
most vehicles were operating at Level 4 or Level 5 of automation, the auto insurance 
framework might need to change. Similarly, it appeared that, although countries were 
preparing to deal with the new challenges that might be posed by AVs, policymakers 

2  It should be noted that each of these countries has a stronger social safety net than that in the United States, 
including more-widespread access to medical insurance, which might explain why they rely less on products 
liability litigation to make victims whole following an accident.

Figure 4.1
Japan’s Definition of Automated Vehicle

SOURCE: Masayuki Satoh, chief legal director, ITS Japan.

Image prior to the legislation:

Definition by the legislation:
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intended to assess developments in the technology before undertaking any major over-
haul of the existing auto insurance framework. As one Australian expert noted, Austra-
lian regulators recognize that what they develop needs to be proportional and scalable 
over time. Other countries, such as the UK and Japan, are focused on having insur-
ance coverage for all drivers. Policymakers in several countries, such as the UK, Japan, 
and Canada, are considering data-sharing arrangements between and among vehicle 
manufacturers, insurers, and other stakeholders. The Japanese expert observed that the 
framework for AV auto insurance could either help or delay the deployment of AVs, an 
important point for consideration by regulators and policymakers in the United States.

Table 4.1 illustrates some of the similarities and differences of the auto insurance 
frameworks we have discussed in this chapter.

Table 4.1
A Comparison of Frameworks in the UK, Australia, Canada, and Japan for Insuring 
Autonomous Vehicles

Characteristic UK
Australia 

(proposed)
Canada 

(proposed) Japan

Ubiquitous coverage of drivers and 
victims

Yes Yes Yes For victims but 
not drivers

Minimum insurance coverage for all 
drivers

Yes Yes Yes No

Mandatory Yes Yes Yes Yes

Full compensation for victims Yes Yes Yesa Limited

Applies to automated vehicles Yes Yes Yes Yes

National program Yes Yes Unclear Yes

Paid by insurance premium Yes Yes Yes Yes

Paid by vehicle registration — Yes — No

Option for products liability litigation Yes Yes Yes No

Adapts existing insurance framework Yes Yes Yes Yes

a Subject to limits in the auto insurance policy.
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CHAPTER FIVE

Assessing the Impact That Technologies for Autonomous 
Vehicles Can Have on Auto Insurance Policies, the Auto 
Insurance Framework, and Consumer Acceptance

In this chapter, we explore several topics: potential changes to auto insurance policies 
occasioned by AV technologies, the impact these changes could have on auto insur-
ance frameworks, and the importance that consumer attitudes have for the acceptance 
of AV technologies and the pace of change in auto insurance. Although provisions for 
coverage and compensation of injuries sustained in accidents are key aspects of auto 
insurance policies, as illustrated in Chapters Three and Four, the experts we inter-
viewed highlighted changes to auto insurance policies that could affect both insurers 
and policy holders in the near future. For example, we asked experts whether minor 
accidents and fender benders would become significantly more expensive because of 
the cost of repairing the sensors in AVs or whether this concern has been overblown.

In our interviews, we discussed the impact of various risks, such as cyberattacks. 
We asked experts whether it was likely that software updates for technologies for auto-
mated vehicles and AVs would be the responsibility of an individual policy holder or 
fleet owner in the future. Experts also shared their views on liability for cyberattacks 
on AVs and the potential risks for insurers and considered the potential liability of 
remote operators. For this chapter, we considered how these potential changes to auto 
insurance policies and coverage might be handled by the five insurance frameworks 
that we have discussed previously:

• national no-fault insurance
• state no-fault insurance 
• self-insurance by manufacturers 
• fleet insurance policies
• adaptation of the existing automobile insurance framework.

Informed by our interviews with industry stakeholders, we also considered the future 
of data-sharing between OEMs and insurance companies. Finally, we examined expert 
perspectives on the importance of consumer acceptance of AVs, in response to our 
research question.
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Will New Technologies for Autonomous Vehicles Increase the Cost of 
Auto Insurance?

In previous chapters, we have discussed whether the current U.S. auto insurance frame-
work would continue into the foreseeable future if it were able to accommodate the 
new technologies associated with AVs. An important aspect of this adaptability is new 
costs that might accompany new technologies and how these costs could affect insurers 
and auto insurance. Auto insurance coverage in the future will need to address losses 
related to the repair and replacement of critical technologies used in automated vehicles 
and AVs, such as sensors, video cameras, lidar, and radar. Automated vehicles and AVs 
use these technologies for perceiving and understanding their environment and provid-
ing fail safe operation.1 As illustrated in Figure 5.1, sensors, video cameras, lidar, and 
radar may be located on different parts of a vehicle.

The new technologies used in automated vehicles and AVs can provide, for exam-
ple, the following capabilities, also illustrated in Figure 5.2:

• adaptive cruise control
• traffic sign recognition
• emergency braking
• collision detection
• lane departure warning
• digital side mirror surround view
• environment mapping
• blind-spot detection
• rear collision warning
• park assistance surround view
• rear view.

Many of these capabilities are already included in recent models of vehicles. To 
understand the effect that these capabilities can have on repair costs and the claims 
process, we asked experts whether minor accidents and fender benders would become 
significantly more expensive because of the cost of repairing the sensors in AVs or 
whether this concern has been overblown.

Experts were generally in agreement that the sensors used by AV technologies 
would increase the cost of accidents involving AVs, at least initially. They differed, 
however, in their assessments of the extent of this impact. At present, experts told 
us, sensors often reside behind the bumpers of AVs and vehicles with driver assis-
tance technologies (see also NHTSA, undated  b), as well as in the windshields of 
these vehicles. Sensors provide AVs the ability to perceive and interpret their surround-

1  When discussing some of the activities that automated technologies perform and capabilities that they pro-
vide, we take the liberty of anthropomorphizing a bit, for ease of discussion.
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ings, including road markings and signage, and are therefore vital to the operation of 
the automation. Sensors can be very expensive, costing many thousands of dollars to 
replace or recalibrate. 

The expensive nature of AVs’ sensors has important implications for the repair 
industry. The auto repair industry is part of the “crash economy” that includes hospital 
emergency rooms and insurance claim adjusters (Anderson, Kalra, Stanley, Sorensen, 
et al., 2016). The crash economy for auto insurance has been described in the follow-
ing way:

The transition to AVs is likely to cause considerable economic disruption in other 
ways as well. American consumers spend approximately $157 billion in automobile 
insurance premiums every year (U.S. Census Bureau, [2011], p. 755 [Section 25, 
Table 1222]). This supports not only insurance companies, but also doctors, law-
yers, trauma centers, body shops, chiropractors and many others—an entire “crash 
economy.” Automobile insurance companies are also important investors in fed-

Figure 5.1
Locations of Technology Implementations for Autonomous Vehicles

SOURCES: Adapted from T. S., 2015, and Center for Sustainable Systems, 2016, p. 1. Used with permission.
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eral, state, and municipal bonds. This entire sector of the economy may well be 
remade as crashes, and the wealth transfers they occasion, decline in frequency. 
(Anderson, Kalra, Stanley, Sorensen, et al., 2016, pp. 39–40)

In the future, some of the experts we interviewed told us, repairing AVs and, in 
particular, their sensors may be restricted to highly specialized repair shops, which 
could result in more-expensive repairs. For this reason, a fender bender involving an 
AV might cost many thousands of dollars to repair—exponentially higher than the 
current cost of repairs after a low-speed accident involving conventional cars. Insur-
ance experts indicated that, currently, such low-speed accidents are a large proportion 
of the auto insurance claims that are filed each year and characterized them as the 
“bread and butter” of auto insurance claims. A trucking fleet expert concurred that 
the financial consequences of low-speed accidents would increase because the sensors 
in AVs, including trucks, are more expensive than the instrumentation in older, con-
ventional vehicles. One stakeholder told us that a low-speed accident in a parking lot 
might “total” an AV, meaning that the cost to repair the car would exceed its value. 
Several insurance company experts pointed out their efforts to convince manufacturers 
to place sensors in more-protected locations, such as the wheel wells.

Other experts minimized the potential impact of the cost of sensors and sensor 
repair, stating that vehicles that possess technologies to operate at Levels 4 and 5 are 

Figure 5.2
The Functionalities of Technologies for Automating Vehicles

Credit: metamorworks/AdobeStock.
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going to be involved in fewer collisions because of the sensor technology embedded 
in them and that, therefore, the overall cost to the industry would probably be about 
equal to what it is today. For example, one manufacturer interviewee explained that 
the “decreased frequency [of collisions] will offset the increased severity in the upcom-
ing years.” An insurance industry stakeholder disagreed with this assessment, however, 
explaining that “loss severity is a significant issue” and that, “even if there’s a decrease 
in [the number of] crashes, the loss severity will go up.” Several experts predicted that, 
although sensors are expensive now, as they become a more common feature, their cost 
would decrease. One expert explained that the price of sensors would “decrease dra-
matically” thanks to economies of scale. Other experts pointed out that manufacturers 
are now putting sensors in windshields and places other than bumpers.

At least two of the industry experts we interviewed had a different perspective on 
the effect that expensive sensors would have on loss severity. One stated that sensors 
are meant to be self-calibrating and that “there’s a lot of fear mongering” with respect 
to expensive sensors. Another expert reminded us that expensive sensors are not unique 
to AVs; many new vehicles with automated technologies now have many of these sen-
sors, too. In summary, the replacement cost of sensors after an accident appears to be 
a factor that could increase the severity of the loss for insurers and increase costs for 
owners of AVs, at least initially.

Will the Risk of Cyberattack on Autonomous Vehicles Change Auto 
Insurance Policies in the Future?

A major concern among industry stakeholders and consumers is the possibility of a 
malicious actor creating mayhem by hacking into networked AVs. The risk would 
be that a hacker could take control of many AVs at one time and create widespread 
damage and perhaps death on the roadways. Another risk scenario involves the hack-
ing of an individual vehicle and the liability for damage caused by the hacker. Among 
experts interviewed for this study, there was a general consensus that there would be 
greater demand for cybersecurity risk insurance for automobiles in the future. The 
experts explained that, because insurance products are generally created by analyzing 
existing data and creating loss projections, it has been difficult to create cyberinsurance 
projections for AVs. Several stakeholders we interviewed were unaware that cyberinsur-
ance products for events arising out of the operation of automobiles were currently on 
the market, but others had heard of cybersecurity insurance policies for automobiles, 
including policies offered by AIG and other insurance companies.2 Representatives 
of one insurance company explained that the availability of cybersecurity insurance 

2  According to experts, the target audience for these cybersecurity policies would be “only the most-sophisticated 
organizations,” such as a fleet operator, which could face a situation in which its fleet is disabled and the operator 
is required to pay a ransom.
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policies would increase as networked vehicles become more common. One insurance 
expert suggested that, in the future, auto insurance policies might have cybersecurity 
riders. Several experts cautioned that cybersecurity policies and riders were likely to 
be very expensive because they involve catastrophic peril. Overall, however, insurers 
were confident that they could handle future demand for cybersecurity insurance. One 
insurance company representative explained, “Our industry is good at building these 
things out, and we’re already in the process of doing that.”

In discussing the role of manufacturers in setting cybersecurity standards for 
AVs, one insurance expert questioned whether those standards would be sufficiently 
rigorous. The international experts we interviewed provided different perspectives on 
how insurance products might address cybersecurity risk. For example, in Japan, the 
mandatory scheme will cover cybersecurity intrusions as a matter of course. In the 
UK, current cybersecurity guidelines cover all connected vehicles, including AVs—a 
reminder that cyberrisk will increase not just with the rise of AVs but also with the 
increasing connectedness of conventional cars. Other experts concurred with this view, 
noting that cyberintrusions are a current threat because of the vulnerability of existing 
infotainment systems.

In spite of these challenges, however, insurance experts were confident that the 
automobile insurance industry would be able to create a product to adequately address 
cyberrisks.

How Might Software Updates for Autonomous Vehicles Reduce Their 
Insurance Risk?

One of the important methods for reducing cyberrisk, according to industry experts, 
is compliance with software updates. AVs will require frequent software updates to 
improve their safety functions, performance, and cybersecurity protections over time. 
Software updates might be delivered over the air (OTA), similar to how smartphone 
updates are delivered and installed, or might be installed at a dealership. For exam-
ple, Tesla currently provides frequent OTA software updates. Although OTA updates 
might be easier for consumers and reach a larger number of vehicles than dealership-
installed software updates would, the cybersecurity risk would probably be higher.

Industry experts explained that software updates are one of the reasons that AVs 
might be deployed in fleets. Fleet maintenance is considered to be more consistent and 
reliable than software updates installed by individual vehicle owners. In the UK, if an 
individual owner of an AV were to alter the vehicle’s software or deliberately refuse to 
update it, that owner would be deemed contributorily negligent in a crash. However, 
U.S. insurance experts viewed this approach as misguided and unrealistic, noting that 
it placed too much responsibility on consumers, especially given that “convenience out-
weighs responsibility.” One expert suggested that the states could play a role in moni-
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toring software updates, just as some states currently require annual car inspections. 
Checking compliance with software updates could be part of such annual inspections. 
One stakeholder noted, “States may play a role in inspecting AVs,” and “there must be 
an opportunity to ensure that the software is kept up to date.” An approach in which 
individual owners would be found contributorily negligent for having less than the 
latest software installed has its limitations, however: Given that AVs require frequent 
software updates, annual inspections would provide only occasional oversight, and 
not every state requires inspections. One expert questioned how often state regulators 
would need to approve updated software systems and how much of the approval pro-
cess would need to be repeated for successive updates.3 Another stakeholder observed, 
similarly, “If state regulators approve the initial system, how much of the approval pro-
cess needs to be repeated for each successive software update?”

Again, international models may provide some guidance. In the UK, for example, 
an AV owner must update a centralized registry if there are changes to the vehicle’s 
software. Both U.S. and non-U.S. experts noted that it is important to know what ver-
sion of software was being used at the time of an accident to aid in accident reconstruc-
tion and determination of liability. One stakeholder concluded that software updates 
“are a concern” and that “data recorders are important here” because “they will show 
what version of software was in use.”

How Will Data on Autonomous Vehicles Contribute to Auto Insurance?

Although AV technologies have advanced significantly in recent years, considerable 
uncertainty exists about how the very large amounts of data produced by AVs could, 
and should, be shared among OEMs, auto insurance companies, and other stakehold-
ers. It is difficult to identify any generally accepted definition of the types of data that 
may be gathered, produced, or transmitted by AVs. The Telematics Task Force identi-
fied the following types of data in AV systems:

• Driver personal data—includes passwords, [account numbers], phone num-
bers, logins, geolocation data, personal history, biometrics, driver behavior, 
etc.

• In Vehicle Infotainment—includes songs, movies, games, maps, applications 
and other third party copyrighted material.

• Forensic information—data used by car companies, legal entities and insur-
ance companies, etc. to determine driving parameters following a crash. It 
also can include any information gleaned from a vehicle following any crime 
where the vehicle can reveal evidence, even the driver’s personal data.

3  One insurance expert noted in comments to the authors provided April 1, 2020, that the manufacturer could 
make operation of the vehicle conditional on software updates. If an update is safety critical, the vehicle could be 
bricked until the software is updated. It may be necessary, according to the expert, to clarify this through state 
legislation.
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• Inspection data—includes emissions and safety related data and codes used 
for official periodic inspections.

• Diagnostic data—Codes and [parameter identifiers] used to diagnose vehicle 
faults. This also includes prognosis information including oil quality moni-
tors and other data used to predict or communicate service scheduling.

• Vehicle Manufacturer (VM) proprietary information—includes onboard 
software, some security related information as well as calibration informa-
tion. Calibration files contain vehicle configuration data, for example, upper 
and lower operating limits, code setting thresholds and other data unique to 
a specific year, make, model and engine configuration.

• Intelligent Transport Systems (ITS) Information—includes GPS, radar, 
sonar, yaw and accelerometer information used for Vehicle to Vehicle (V2V) 
and Vehicle to Infrastructure (V2I) communications. (Telematics Task 
Force, 2014, p. 1; see also Stanley and Wagner, 2015, p. 3)

The sharing of these data is complicated by the fact that the data may contain 
personally identifiable information. A key issue for many AV stakeholders, especially 
insurance companies and OEMs, is what data will be shared and how.

Currently, there is no established framework for OEMs to provide auto insurance 
providers data that might be relevant to insurance claims, although insurance compa-
nies contend that they need access to these data to pay claims and assess the risks posed 
by AVs.4 At a RAND workshop in July 2016, “Rethinking Insurance and Liability in 
the Transformative Age of Autonomous Vehicles,” representatives of manufacturers 
and insurers discussed this issue. A workshop participant stated that the top-priority 
public policy issue for the insurance industry was the relevance and importance of data 
access (Anderson, Kalra, Stanley, and Morikawa, 2018, pp. 7–8). The workshop par-
ticipant “explained that data help build out the framework of regulation and confirm 
that the technology works as advertised” (p. 6). However, he said, “when the insurance 
industry raises the issue of access to AV data, .  .  . the response from manufacturers 
is ‘that’s proprietary’” (p. 6). He added that “data are the key to everything, and it is 
impossible to tease apart safety data from other data that are important to companies 
on a proprietary level, such as data usage” (p. 6). The workshop participant concluded 
that “all stakeholders are thinking about data—and everyone is guarding them” (p. 6).

Another workshop participant explained that, “for the insurance world, data are 
used to resolve claims” (Anderson, Kalra, Stanley, and Morikawa, 2018, p.  7). He 
noted that “the data may be proprietary, but they are still needed to pay off claims” 
(p. 7). He concluded that it “was incumbent on the insurance industry to determine 
how to reduce friction in the claims system.” Our interviews with experts for this study 
confirmed that there is still considerable tension between manufacturers and insurers 

4  As one insurance expert noted in correspondence dated March 18, 2020, “[T]his refers to losses, accidents or 
malfunctions, because there are no insurance claims unless/until policies are issued—and policies aren’t issued 
unless/until the premium is established, dependent on loss/accident data or other relevant proxies.”
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stemming from the issue of data-sharing. One manufacturer, for example, character-
ized auto insurance companies as “data hungry.” In general, OEMs are reluctant to 
share potentially proprietary and confidential data. As one academic noted, OEMs 
“run on trade secrets.” An AV manufacturer explained, “I don’t think it is in the man-
ufacturer’s business interest to give them this data just because they’re too lazy to do 
it themselves. . . . [T]hey have plenty of ways to get the data.” This perception—that 
manufacturers do not have a responsibility to share AV data—was common in our 
interviews. Another manufacturer told us that it was “way premature” for insurance 
companies to obtain AV data from manufacturers, explaining, “We think what the 
insurance companies are asking for isn’t going to be available for quite some time. Later 
on, if they’re not getting the information they want, we can discuss that.” A study of 
legal aspects of AVs for the Transportation Research Board concluded,

Whether rating driverless cars under a personal liability regime or a products liabil-
ity regime, insurers will be challenged by lack of data. Testing data and simulations 
are helpful, but they are a poor substitute for actual data generated by the driving 
of these vehicles in the hands of the public. (National Academies of Sciences, Engi-
neering, and Medicine, 2016, p. 60)

In contrast to the friction between manufacturers and insurers about AV data, 
vehicle owners indicated that they would be willing to share their vehicle data. Survey 
research on AV issues conducted in 2018 by J. D. Power reported, “When respondents 
were asked if they would be willing to share vehicle data, including video information 
from the cameras, 74% said they ‘definitely’ or ‘probably would’ share this informa-
tion” (Westenberg et al., 2018, p. 44).

The authors of the J. D. Power report concluded that

there was a substantial consensus that information should be shared for the greater 
good of developing automated vehicles. Respondents willing to share vehicle data 
expressed an overwhelming desire to help manufacturers and designers, improve 
future technology, avoid accidents, lower insurance premiums, determine cause or 
fault, improve safety, and in general help the “next guy” . . . . (Westenberg et al., 
2018, p. 45).

Given the lack of clarity about AV data-sharing and its importance to the devel-
opment of AV, federal regulators are monitoring the issue in the AV industry. If neces-
sary, they could seek to facilitate data-sharing. Meanwhile, U.S. cities and local transit 
agencies are actively exploring ways to encourage the sharing of AV data. Although 
there is no current consensus regarding a way forward for AV data-sharing between 
and among vehicle owners, manufacturers, and the insurance industry, there are ongo-
ing efforts to address this issue. Although an assessment of collection and sharing of 
AV data exceeds the scope of this report, our interviews confirmed that the develop-



58    Autonomous Vehicles and the Future of Auto Insurance

ment of standards for collection and sharing of AV data among stakeholders is an 
important topic for further research.5

Are Remote Operators “Drivers” Under a Commercial Auto Insurance 
Policy?

We also considered the potential liability issues associated with regulations that 
require remote operators for testing AVs. In California, for example, manufacturers are 
required to have a two-way communication link between an autonomous test vehicle 
and a remote operator. This means that there may be a passenger or observer in the AV 
while there is also an always-on connection to a remote operator at a network operating 
center. Our understanding is that some companies, such as Waymo, use remote opera-
tors in testing their vehicles (see, e.g., Heaney555, 2019). These remote operators might 
supply information to the autonomous test vehicle but cannot take over vehicle control 
(see, e.g., Heaney555, 2019). In contrast, remote operators at some companies, such as 
Phantom Auto, can take over AV operations remotely (Higgins, 2018).

The California Code of Regulations provides, in pertinent part,

(b) The manufacturer certifies that the autonomous test vehicle complies with the 
all of the following:

(1) There is a communication link between the vehicle and the remote operator 
to provide information on the vehicle’s location and status and allow two-way 
communication between the remote operator and any passengers if the vehicle 
experiences any failures that would endanger the safety of the vehicle’s passen-
gers or other road users, or otherwise prevent the vehicle from functioning as 
intended, while operating without a driver. The certification shall include:

(A) That the manufacturer will continuously monitor the status of the vehi-
cle and the two-way communication link while the autonomous test vehicle 
is being operated without a driver;

(B) A description of how the manufacturer will monitor the communication 
link; and,

(C) An explanation of how all of the vehicles tested by the manufacturer will 
be monitored.

5  The experts we interviewed were knowledgeable about insurance, law, and policy issues; they were not experts 
in the development of standards for AV data. See also “Lax U.S. Oversight of Industry Jeopardizes Public Safety,” 
2018, p. 11.
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(2)  There is a process to display or communicate vehicle owner or operator 
information as specified in Vehicle Code section 16025 in the event that the 
vehicle is involved in a collision or if there is a need to provide that information 
to a law enforcement officer for any reason. (Cal. Code Regs. Tit. 13, § 227.38)

Among the industry experts we interviewed, there was a consensus that exist-
ing legal frameworks are sufficient to determine the liability of remote operators. For 
example, they suggested that a remote operator could be treated as an independent con-
tractor of the company testing the AV. One expert suggested that, if a city employed 
a remote operator, the city would be liable for the remote operator’s actions, just as if 
the operator were a bus driver. At the same time, some experts thought, a new frame-
work was needed for thinking about liability issues surrounding remote operators. An 
expert on state regulation of AVs suggested that states could require remote operators 
to be licensed. Another important regulatory issue is the number of vehicles a remote 
operator might be permitted to monitor at one time. From our interviews, it is not clear 
whether remote operators will become more prevalent as AVs are deployed or whether 
their use will be limited to testing phases. A National Academies of Sciences, Engineer-
ing, and Medicine study of legal issues relevant to AVs distinguished AVs from vehicles 
that may be controlled remotely by an external operator; the authors wrote,

Remote control over a vehicle by an external operator does not make the vehicle 
driverless. Although no human driver may be present in the vehicle, a remotely 
controlled vehicle does not control its own operation. Control by external opera-
tors simply moves the vehicle’s “driver” from being a human inside the vehicle to 
someone outside the vehicle. (National Academies of Sciences, Engineering, and 
Medicine, 2016, p. 28)

Following the logic of the distinction made in the National Academies report, the 
liability of remote operators for the testing of AVs might be that of a “driver” employed 
by a manufacturer or commercial entity who is covered by a commercial insurance 
policy. Currently, remote operators are engaged in testing automated vehicles and AVs; 
they are employees of AV manufacturers, or, perhaps, they are independent contrac-
tors retained for this specific purpose. If a remote operator is an employee of an AV 
manufacturer, engaged in work within the scope of employment, the operator would 
presumably be covered by the manufacturer’s commercial insurance policy. If the 
remote operator is an independent contractor, coverage might come from the commer-
cial insurance of another employer or from the operator’s own commercial insurance 
policy. However, whether remote operators would be treated as drivers, with the atten-
dant legal liability in the event of an AV accident, remains unclear.6 As we discussed 

6  On February 4, 2016, Reuters reported about NHTSA’s response to a letter from Google about the definition 
of driver on an AV:
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in Chapter Two, automation makes it more likely that the driver is not the “cheapest 
cost avoider.” As the driver does less and the automation more, it probably makes less 
sense to impose liability on the driver in the hope of creating incentives to reduce acci-
dent costs. The car is doing more; the driver less. This is particularly true at Level 4 or 
5, when the automation has assumed the driving task and the human driver has little 
control over how the automation executes the driving task. Or to put it another way, 
there is little deterrence created by placing liability on the driver if the driver does not 
have much control over the factors that create crashes or accidents.

How Important Is Consumer Acceptance to the Deployment of 
Autonomous Vehicles?

When we asked experts to assess the importance of consumer acceptance for the adop-
tion of AVs, all of them indicated that consumer acceptance is “very important.”

An AV start-up representative told us that the “main thing that we are cognizant 
of is that this is a nascent industry, and one thing that’s really important is consumer 
trust. We don’t want to impede the adoption of this technology.”

Researchers on a previous RAND study warned that, without consumer accep-
tance, the market for AVs could fail (Anderson, Kalra, Stanley, Sorensen, et al., 2016, 
p. 136; but see Xu and Fan, 2019 [finding high acceptance of AVs in China]). Market 
failure would mean that a new framework for auto insurance would not be necessary 
and that the existing auto insurance framework would not need to be adapted for 
AVs. Market failure would affect not only the OEMs and many companies that have 
invested millions of dollars in developing AV technologies; it could potentially result 
in a negative social outcome—injuries and lives lost in automobile crashes that might 
have been prevented if consumers had adopted AV technologies on a widespread basis. 
An expert from an OEM explained,

Consumer acceptance will be critical to the technology. If consumers don’t think 
that the technology can get them from point A to point B, all the resources that 
have been invested will be wasted. The safe deployment of these vehicles in the 
public is the best way to show the public that these are safe and reliable ways to get 
around. This is one advantage of the rideshare model.

The RAND report concluded,

Google’s self-driving car unit on Nov. 12 submitted a proposed design for a self-driving car that has “no need 
for a human driver,” the letter to Google from National Highway Traffic Safety Administration Chief Counsel 
Paul Hemmersbaugh said.

“NHTSA will interpret ‘driver’ in the context of Google’s described motor vehicle design as referring to the 
(self-driving system), and not to any of the vehicle occupants,” NHTSA’s letter said. (Shepardson and Lienert, 
2016)
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Despite the current enthusiasm for AV technology and the amount of research 
among automakers and others, it is possible that it will not become widely adopted, 
simply because it will be too expensive. Absent sufficient demand, economies of 
scale and network effects will not reduce the marginal cost and the technology 
might wither. The lack of a viable business model has doomed some earlier efforts 
at road vehicle automation. (Anderson, Kalra, Stanley, Sorensen, et  al., 2016, 
p. 136)

The expense of the sensors described previously in this chapter and the cost of 
other technologies used on AVs could contribute to such market failure. The previous 
report stated,

One important uncertainty is the precise business model for selling this technol-
ogy to consumers. Many of the existing demonstrations of AV technology involve 
suites of sensors that currently cost tens of thousands of dollars and would double 
or triple the cost of most cars. It seems unlikely that consumer demand would be 
substantial at such a cost. (Anderson, Kalra, Stanley, Sorensen, et al., 2016, p. 136)

It may be that the initial deployment of AVs in fleets, as the majority of the experts 
we interviewed thought was a likely situation, would address the issue of direct cost to 
consumers. However, if AVs are very expensive, at least initially, plus require expensive 
maintenance, even a shared mobility model may prove to be too expensive for many 
consumers to experience the potential benefits of AV technologies. The authors of the 
previous RAND report concluded that policymakers might consider a combination of 
subsidies and taxes to prevent market failure, if the potential benefits of AV technolo-
gies are judged to have the potential to substantially benefit social welfare (Anderson, 
Kalra, Stanley, Sorensen, et al., 2016, p. xxiv).

The 2018 report by J. D. Power and the law firm of Miller Canfield stated that 
survey research by J. D. Power demonstrated increasing consumer skepticism about 
AVs and the need for auto industry messaging and education:

The level of consumer trust with fully automated self-driving vehicles, or ADS, 
is currently in a year-over-year decline. In the J.D. Power 2017 U.S. Tech Choice 
Study,SM consumers displayed more skepticism and a growing level, with more 
saying they either “definitely would not” or “probably would not” trust the tech-
nology. Concerns over vehicles being hacked, technology complexity, and what 
happens if the automated vehicle technology fails are top of mind for consum-
ers. There is a missing link between the lower levels of automation technology on 
the road today vs. the vehicle taking full driving control. Such concerns show the 
importance of the industry messaging, including education, regarding what these 
technologies can and cannot do and essentially what it will mean for the driver. 
(Westenberg et al., 2018, p. 30)
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One of the national experts we interviewed had a different perspective on con-
sumer acceptance, relating consumer acceptance to greater knowledge of and experi-
ence with AVs:

It’s difficult for consumers to say how they would react without being really well 
informed. I heard someone say that consumer acceptance was low, but if we gave 
out a survey in 1902, they’d probably be pretty happy with their horse and buggy. 
We have to be careful about consumer acceptance if the consumer doesn’t know 
[all of the details about the product].

This view of consumer acceptance is supported by an observation in the 2018 
report by J. D. Power and Miller Canfield, which indicated,

There has been a notable shift since the January 2017 research findings of the 
U.S. Tech Choice Study, where a substantial number of Pre-Boomers, Baby Boom-
ers, and Gen X did not see any benefits (44%, 40%, and 29%, respectively). Such 
shifts in opinion will likely continue to occur as consumers become more educated 
about all aspects of automated driving, witness it in action, and experience first-
hand lower levels of automation. (Westenberg et al., 2018, p. 40)

In summary, consumer acceptance appears to be an important factor in the wide-
spread adoption and deployment of AVs. The pace of consumer acceptance of AVs 
could affect the need to adapt the existing auto insurance framework or adopt a new 
one, as discussed in previous chapters.

How Might Different Auto Insurance Frameworks Accommodate 
Technologies for Autonomous Vehicles?

In our interviews with industry experts, we explored how the five auto insurance 
frameworks that are discussed in previous chapters might accommodate the challenges 
described in this chapter. The list of challenges described in this chapter is not exhaus-
tive. Rather, it is illustrative of the issues that will need to be addressed by auto insur-
ance frameworks in the future. We discussed five frameworks here:

• national no-fault insurance
• state no-fault insurance 
• self-insurance by manufacturers 
• fleet insurance policies
• adaptation of the existing automobile insurance framework.

For illustrative purposes, we compared the five frameworks on the following char-
acteristics: (1) the ability to accommodate the cost of new technologies; (2) the ability 
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to address the risk of cyberattacks; (3) the ability to address liability issues around soft-
ware updates; (4) the ability to use AV data; (5) the ability to provide coverage for new 
entities involved with AVs, such as “remote operators”; and (6) consumer acceptance.

National no-fault insurance might not prove very flexible in incorporating new 
and changing costs of technologies used in the repair of AVs. However, it could be 
a useful way to address the significant financial impact of a large-scale cyberattack. 
Given its statutory construction, it might be difficult for such a framework to address 
developments in liability issues around the use of software updates and such concepts 
as remote operator, unless these topics were specifically included in statutory language. 
A national no-fault framework probably would not need AV data to determine liability 
or pay claims. A national no-fault insurance framework might have an impact on con-
sumer acceptance of AVs by reassuring consumers that they would be compensated in 
case of loss or injury, similar to the way national no-fault insurance frameworks func-
tion for vaccines and the nuclear industry.

The most common model of no-fault insurance in use in U.S. states should have 
the ability to accommodate the cost of new technologies, such as sensors, for repairs 
after accidents. The framework could also effectively address damage as a result of a 
cyberattack, given that liability would not need to be established. Similarly, issues of 
liability related to software updates and remote operators would not create a limit-
ing factor for no-fault insurance. A no-fault framework probably would not need AV 
data to determine liability or to pay claims. A no-fault insurance framework might be 
appealing to some consumers; however, limits on coverage under no-fault insurance 
policies might lead to litigation. Consumers might resist no-fault insurance if it is per-
ceived as more expensive or as promoting fraud, as indicated by several of the experts 
we interviewed.

Self-insurance by manufacturers is difficult to assess. If a manufacturer incorpo-
rated an established auto insurance company as part of its AV sales operations, as sev-
eral of the experts we interviewed suggested, its ability to incorporate the costs of new 
and changing technologies, create policies to deal with cyberattacks, and assess newly 
emerging liability issues, such as noncompliance with software updates and whether a 
remote operator is a driver, might be equivalent to traditional auto insurance provid-
ers. If manufacturers decide to establish their own auto insurance organization, it is 
unknown how they might handle these challenges. Consumer acceptance, however, 
might be enhanced if manufacturers bundled insurance with the sale of AVs, according 
to several of the experts we interviewed.

Fleet insurance policies for AVs would presumably be based on existing fleet 
insurance models. These policies are able to incorporate the cost of new and changing 
technologies, determine coverage for events (such as cyberattacks), and assess newly 
emerging liability issues. Consumer acceptance of AVs employed in a fleet might be 
enhanced by the inclusion of insurance as part of the cost of use, according to several 
experts we interviewed.
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Adaptation of the existing auto insurance framework would permit accommoda-
tion of the cost of new and changing technologies, could create policies to deal with 
cyberattacks, could assess newly emerging liability issues (such as noncompliance with 
software updates and whether a remote operator is a driver), and could include AV data 
to improve the claims process. The consumer acceptance of AVs might set the pace for 
how swiftly these changes would need to be incorporated into the existing auto insur-
ance framework. One of the experts we interviewed stated, “You want a system where 
you can resolve these claims quickly, and consumers can get their cars fixed quickly, 
and adjusters can move onto the next claim.”

In summary, this chapter has explored whether new AV technologies will increase 
the cost of auto insurance, whether the risk of cyberattack on AVs will change auto 
insurance policies of the future, how software updates might reduce the insurance risk 
for AVs in the future, and how AV data could contribute to auto insurance. In addition, 
we have considered whether remote operators could be drivers under a commercial 
auto insurance policy. We have also examined the importance of consumer acceptance 
to the deployment of AVs and determined that it is an important factor that might set 
the pace for new or adaptive auto insurance frameworks. Finally, we have illustrated 
how different auto insurance frameworks might accommodate some specific issues 
related to AV technologies.
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CHAPTER SIX

Findings and Recommendations

Findings

In this chapter, we organize our main findings in accordance with the nine research 
questions that animated this report.

Will the introduction of vehicles that have Level 4 or 5 autonomous capa-
bilities require significant changes to the existing U.S. automobile insurance 
system, or is the current insurance model flexible enough to handle vehicles that 
incorporate technologies that permit autonomous operation at most or all times? 
The majority of U.S. stakeholders, representing both manufacturers and the insurance 
industry, expressed optimism that the existing insurance framework would be able to 
adapt to the deployment of AVs (see Table 3.3 in Chapter Three). As one manufacturer 
interviewee told us, there is “no reason that the current system cannot keep working.” 
Experts noted the historical resilience of the insurance industry in the face of persistent 
technological innovation.

Less than half of the experts who thought that the current auto insurance frame-
work would persist suggested that the existing automobile insurance system in the 
United States would not be able to adapt to AVs. Several of these experts indicated 
that, when a vehicle is operating autonomously, liability will have to shift away from 
the driver and the cost of insurance will be bundled with the vehicle.

However, a large majority of stakeholders, including those who anticipated 
changes in the insurance industry, thought that the status quo would persist for the 
foreseeable future (see Table 3.3 in Chapter Three). Those who foresaw changes in the 
industry were split as to whether those changes would occur at Level 3 or 4, with the 
majority asserting that changes would occur at Level 4. One insurance industry expert 
observed, “It’s going to be a sloppy transition; it’s not going to happen all at once.”

What are the benefits and drawbacks of potential future models for auto-
mobile insurance? The criteria that the experts we interviewed used to define benefits 
and drawbacks of future models for auto insurance were

• whether legislative action would be required
• potential incentive or disincentive for manufacturer safety improvements
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• fraud concerns
• ease of the claims process
• application to all levels of automation.

The experts discussed the potential benefits of current state no-fault and national 
no-fault insurance as possible future models for auto insurance. A large majority of the 
experts we interviewed dismissed the idea of national no-fault insurance as impracti-
cal because it would require congressional legislation and because a government-run 
claims system was perceived to be unwieldy and unlikely to swiftly provide compensa-
tion for the injured (see Table 3.1 in Chapter Three).

Although some experts thought that, in a future in which most vehicles on the 
road have Level 4 capabilities, a state no-fault framework might be beneficial and easy, 
the majority of experts rejected the idea of adopting the current state no-fault system 
in the future (see Table 3.1 in Chapter Three). This was primarily due, as the experts 
expressed, to their concern that a state no-fault system would fail to provide adequate 
incentive for manufacturers to improve their AVs.

Self-insurance by manufacturers of AVs had several proponents. These experts 
thought that OEMs might purchase insurance companies and have them handle 
the insurance for their AVs. According to several experts, this would allow OEMs to 
bundle insurance with the sale of AVs, which might provide the benefit of indicating 
to consumers that the OEMs considered their vehicles to be safe. One expert thought 
that bundling of insurance with the price of an AV might serve as a competitive advan-
tage. Some experts viewed self-insurance by manufacturers skeptically unless an expe-
rienced insurance company was involved. The skeptical experts pointed out that auto 
insurance was not a core competency of OEMs; it requires licensing in 50 states and a 
smoothly functioning claims process. Many of the stakeholders we interviewed, how-
ever, did not express an opinion about self-insurance by manufacturers.

Fleet insurance was acknowledged by a significant majority of the experts as being 
a likely future model for insuring AVs. Experts commented that it would have the 
benefit of being based on existing models for fleet insurance, with a well-established 
claims process to compensate the injured (see Table 3.1 in Chapter Three).

What is the likelihood that AVs will be insured in fleets rather than by indi-
vidual policy holders? The majority of stakeholders we interviewed expected AVs to 
be deployed initially in fleets. The insurance industry, we were told, would handle AV 
fleets “the way they always have.” That is, the owners of fleets would choose to self-
insure or to purchase insurance under corporate general liability policies. One manu-
facturer interviewee told us that their company already insures its fleets of nonau-
tonomous vehicles under corporate general liability policies. Existing fleet insurance 
policies for limousines and taxis provide another model for insuring fleets of AVs in the 
future. The transition to fleets of AVs is likely to be modeled on this existing approach 
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to insurance. Stakeholders indicated that, under this model, fleet owners should bear 
responsibility for accidents caused by their AVs.

Is the subrogation process likely to change in future models for automobile 
insurance? Most stakeholders indicated that the deployment of AVs would not affect 
subrogation. Subrogation is a “big part of what [insurers] do” today, and insurer inter-
viewees told us that they would continue to handle the subrogation process in the same 
way. Although the deployment of AVs may create a more complex ecosystem of suppli-
ers and, in some cases, make it more difficult to determine which supplier was at fault, 
insurers anticipated continuing to “handle this like [they] handle suppliers today.” One 
stakeholder noted, however, that insurers would be less concerned about being able to 
pursue subrogation against manufacturers that handle all or most hardware and soft-
ware in-house. The experts explained that the different business models of AV manu-
facturers would affect the extent to which subrogation remains a common feature of 
the claims process.

In the future, how might accidents between AVs and conventional vehicles 
and between AVs and pedestrians be handled? A majority of stakeholders indicated 
that, for accidents involving AVs and conventional cars, the claims process would not 
change significantly. In contrast to the claims process, however, one expert indicated 
that, for an accident involving severe injuries, the injured party might consider suing 
the AV manufacturer if the losses exceeded the policy limit of the AV driver or owner.

Many stakeholders indicated that accidents between AVs and pedestrians would 
be handled the same way as those between conventional cars and pedestrians. The 
experts we interviewed noted that pedestrians care less about the kind of vehicle that 
harms them than about being compensated for that harm. As one manufacturer inter-
viewee told us, “If I’m a pedestrian and you run me over, I sue under your primary auto 
policy. If I’m struck by an autonomous vehicle, I sue under the policy of the owner or 
registrant.” Other stakeholders predicted that the severity of accidents involving pedes-
trians would go down because AVs “won’t be speeding and will brake” for pedestri-
ans. Numerous stakeholders indicated that new issues about pedestrians are likely to 
emerge as AVs are deployed. One expert noted that pedestrians are inherently unpre-
dictable, and AV technologies will need to be developed to “anticipate the unexpected” 
on busy city streets.

Will minor accidents and fender benders become significantly more expen-
sive because of the cost of repairing the sensors in AVs, or is this concern over-
blown? The experts we interviewed were generally in agreement that the sensors used 
by AV technologies would increase the cost of accidents involving AVs, at least initially. 
Experts differed, however, in their assessments of the extent of this impact. Other 
experts minimized the potential impact of the cost of sensors and sensor repair, stat-
ing that AVs that incorporate technologies that allow them to operate at Levels 4 and 
5 would be involved in fewer collisions because of the sensor technology embedded 
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within them and that, therefore, the overall cost to the industry probably would be 
about equal to what it is today.

How might changes to accommodate AVs in the insurance models of other 
countries inform changes to U.S. automobile insurance? We investigated the 
approach to adapting the insurance framework for AVs in four countries: the UK, Aus-
tralia, Canada, and Japan. We were especially interested in these countries because the 
primary focus of their insurance frameworks is on compensating the injured. All of 
the countries have a focus on swift and easy compensation for victims of accidents. For 
this reason, reliance on products liability litigation was not the most favored approach 
to victim compensation.1 All of the countries we investigated followed an adaptive 
approach to incorporating AVs into auto insurance schemes. The experts we consulted 
indicated that the current framework for auto insurance would be flexible enough to 
accommodate AVs up to Level 3 but that, once most vehicles were at Level 4 or Level 5, 
the auto insurance framework might need to change.

We compared the frameworks of the four countries across ten aspects: (1) ubiq-
uitous coverage of drivers and victims; (2) minimal insurance coverage for all drivers; 
(3) mandatory insurance; (4) full compensation for victims; (5) applicability to AVs; 
(6) a national program; (7) paid by insurance premium; (8) paid by vehicle registration; 
(9) an option for products liability litigation; and (10) adaptation of the existing insur-
ance framework. The framework devised in Australia and the framework proposed in 
Canada are designed to accommodate states or provinces that have either no-fault or 
traditional auto insurance, much like in the United States. Each country offered an 
approach for how full compensation for all victims of an AV accident might be made. 
In addition, the four countries had innovative approaches to AV data collection and 
sharing among stakeholders that could inform discussion of this issue in the United 
States.

How important is consumer acceptance to the deployment of AVs? When 
we asked experts about the importance of consumer acceptance of AVs, all of them 
responded that it was “very important.” An OEM expert stated,

Consumer acceptance will be critical to the technology. If consumers don’t think 
that the technology can get them from point A to point B, all the resources that 
have been invested will be wasted. The safe deployment of these vehicles in the 
public is the best way to show the public that these are safe and reliable ways to 
get around.

Survey research by J. D. Power and Miller Canfield underscored the importance of 
education by the auto industry about AV capabilities in promoting consumer accep-

1  It should be noted that each of these countries has a stronger safety net than in the United States, including 
more-widespread access to medical insurance, which may explain why there is less reliance on litigation to make 
victims whole following an accident.
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tance. Consumer acceptance appears to be an important factor in the widespread adop-
tion and deployment of AVs. The pace of consumer acceptance of AVs could affect the 
need to adapt the existing auto insurance framework or adopt a new one.

Will data-sharing between OEMs that produce AVs and insurance companies 
be important in the future? Currently, there is no established framework for OEMs 
to provide data pertaining to insurance claims to auto insurance providers, although 
insurance companies contend that they need access to these data to pay claims and 
assess the risks posed by AVs.2 Given the lack of clarity about AV data-sharing and its 
importance to the development of AVs, federal regulators are monitoring the issue in 
the AV industry. If necessary, they could seek to facilitate data-sharing. Meanwhile, 
U.S. cities and local transit agencies are actively exploring ways to encourage the shar-
ing of AV data. Although there is no current consensus regarding a way forward for 
AV data-sharing between and among vehicle owners, manufacturers, regulators, and 
the insurance industry, there are ongoing efforts to address this issue. Although an 
assessment of the collection and sharing of AV data exceeds the scope of this report, 
our interviews confirmed that the development of standards for collection and sharing 
of AV data among stakeholders is an important topic for further research.

Recommendations

First, insurers, manufacturers, and other stakeholders should collaborate to 
develop a framework for the collection and sharing of data on AVs. Further research 
to explore methods for information-sharing between insurers and manufacturers could 
assist the auto insurance industry in more accurately assessing risk, paying claims, cre-
ating new insurance products, and facilitating the adoption of AVs.

Second, in adapting existing insurance frameworks to accommodate the 
deployment of AVs, policymakers and insurers in the United States should con-
sider international insurance frameworks. As discussed in this report, policymak-
ers in the UK, Canada, Japan, Australia, and other countries must also contend with 
the liability and regulatory implications of the deployment of AVs. Policymakers and 
insurers in the United States should closely examine these international models, which 
may provide novel solutions to common liability, coverage, and other issues associated 
with AVs.

Finally, further research to understand whether and how the fleet operator 
model would be likely to help or hinder consumer acceptance would be useful. 
Insurance coverage for AVs in different aspects, such as fleet insurance, will play an 
important role in increasing consumer confidence in these new technologies. Con-

2  As one insurance expert noted in correspondence dated March 18, 2020, “[T]his refers to losses, accidents or 
malfunctions, because there are no insurance claims unless/until policies are issued—and policies aren’t issued 
unless/until the premium is established, dependent on loss/accident data or other relevant proxies.”
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sumer acceptance of AVs will be an important factor in setting the pace for creation of 
new or adaptive auto insurance frameworks.
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APPENDIX

Supplement to Chapter Four

The following materials supplement the information provided in Chapter Four about 
international models that may inform U.S. insurance practices. These materials were 
supplied by our various international experts following their interviews, as develop-
ments occurred in their countries that were relevant to the subject of our study.

The United Kingdom

On October 16, 2019, the UK Law Commission and Scottish Law Commission jointly 
published Automated Vehicles: Consultation Paper  2 on Passenger Services and Public 
Transport. Comments on the consultation paper were invited from October 16, 2019, 
to January 16, 2020. See UK Law Commission and Scottish Law Commission, 2019, 
for copies of the consultation paper and related materials.

The consultation paper states,

The Centre for Connected and Automated [sic] Vehicles (CCAV) has asked the 
Law Commission of England and Wales and the Scottish Law Commission to 
examine options for regulating automated road vehicles. It is a three-year project 
running from 2018 to 2021.

Our first consultation paper considered safety assurance together with civil and 
criminal liability. This paper discusses the regulation of Highly Automated Road 
Passenger Services (HARPS). We have coined the term HARPS to encapsulate the 
idea of a new service. It refers to a service which uses self-driving vehicles to pro-
vide journeys to passengers without a human driver or user-in-charge. The vehicle 
would be able to travel empty or with only passengers on board. In other words, 
there is no person in the vehicle with legal responsibility for its safety.

In this paper we consider a national licensing scheme for HARPS. We also discuss 
private ownership of passenger-only vehicles. We cover accessibility for older and 
disabled people, how to control congestion on public roads and how regulation can 
help self-driving vehicles integrate with public transport.
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The consultation paper notes that the responses to the consultation will inform the 
next stages of its three-year project. The next review point was scheduled for April 
2020, according to the consultation paper. The consultation paper stated that its geo-
graphical scope applied to the laws of England, Wales, and Scotland.

Australia

In response to our emailed questions about updates to our original interview, our Aus-
tralian regulatory expert advised us in October 2019 that, currently, there is compul-
sory third-party injury insurance in each state and territory in Australia (although 
programs vary in nature between states). He noted that transport ministers had agreed 
that there should be a national approach to these schemes and that they should include 
injuries in crashes involving AVs. He cautioned that the recommendations still need 
to be agreed to by treasurers (because the regulation of these schemes generally comes 
under treasury departments rather than transport). He directed us to the policy paper, 
published in August 2019 by NTC, Motor Accident Injury Insurance and Automated 
Vehicles (NTC, 2019), that requested comments on six options that offered possible 
avenues for people injured in accidents with AVs to receive compensation. The six 
options for recovery were originally outlined in the NTC discussion paper published in 
October 2018 (NTC, 2018) that is discussed in Chapter Four of this report.

The following verbatim excerpt from the NTC policy paper provides amplifica-
tion for the discussion of the six options for MAII, as discussed in Chapter Four:

Option 1: No changes and rely on the existing legal framework

This option requires a person injured by an ADS to rely on the current legal 
framework to claim compensation. Claims could be made under existing MAII 
schemes, the ACL [Australian Consumer Law], negligence or relying on con-
tract law.

This option would not change established processes, but it would result in 
uncertain and inconsistent outcomes for injured people under MAII schemes. 
For non-MAII claims, there would likely be delays in accessing compensation, 
up-front expenses being paid and inconsistent and uncertain outcomes.

Option 2: Exclude injuries caused by an ADS from MAII schemes

This option requires all MAII schemes to exclude cover for injuries caused by an 
ADS. People injured would not be able to use the MAII schemes to seek com-
pensation and would have to rely on a claim in contract, negligence or the ACL.
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This option makes it clear that ADS crashes are not covered by MAII schemes. 
This option would have similar challenges to option 1, but it provides greater 
certainty to MAII schemes.

Option 3: Expand MAII schemes to cover injuries caused by an ADS

This option explicitly provides MAII scheme cover for ADS-caused injuries. An 
injured person could claim compensation regardless of whether injuries were 
caused by an ADS or a human driver. The option builds on the existing legisla-
tive and administrative MAII framework and provides a single point of access 
for an injured person to claim.

This option could compromise the financial sustainability of MAII schemes 
if the costs of ADS faults shift from at-fault parties, such as ADSEs to vehicle 
owners, MAII insurers and governments. Cost-shifting risks could be addressed 
by:

• insurers exercising a right-of-recovery against at-fault parties (either exist-
ing or enhanced right), and/or 

• a compulsory reinsurance pool funded by relevant parties who could be 
responsible for, or contribute to, an ADS fault. MAII schemes would have 
access to, or a right to recover from, the pool.

Option 4: Purpose-built automated vehicle scheme

This option establishes a separate insurance scheme providing cover for auto-
mated vehicles. It could be a national scheme, or a state and territory-based 
scheme. This option contains ADS liabilities within the automated vehicle 
supply chain. However, if the scheme was nationally managed, ensuring equita-
ble compensation between automated and non-automated vehicle caused inju-
ries would be complex.

Suggestions were sought from stakeholders on design elements of the scheme.

Option 5: Minimum benchmarks

This option creates agreed national benchmarks for the scope and coverage of 
ADS crash injuries. States and territories would retain individual responsibility 
and flexibility to deliver the benchmarks to suit their jurisdictional circum-
stances. The benchmarks could build upon existing MAII schemes or permit 
alternative insurance models.

This option will have minimal disruption to existing MAII schemes. However, 
there may be uncertainty and complexity about how to claim compensation and 
possibly varied insurance costs for ADSEs.
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Option 6: Single insurer

This option allows private insurers to provide personal injury, property damage 
and other insurance types under a single policy covering all liabilities for an 
automated vehicle. Jurisdictions that have publicly underwritten MAII schemes 
would be required to open their market to the private sector (Northern Terri-
tory, Tasmania, Victoria, Western Australia).

This option provides the convenience of dealing with one insurer covering all 
liabilities. It also reduces the exposure of MAII schemes to ADS-related claims. 
However, insurer costs of pursuing recovery against at-fault parties may ulti-
mately be reflected in premiums paid by automated vehicle owners. A national, 
single insurer scheme would be difficult to establish given the varied funding of 
current MAII schemes. (NTC, 2019, pp. 30–31)

The assessment criteria used to perform an initial assessment of the options were as 
follows: 

Will the option ensure a person injured by an ADS is no worse off financially or 
procedurally than if they were injured by a vehicle controlled by a human driver?

Will the option provide timely payment of claims to injured persons?

Does the option address an identified gap or barrier to personal injury compensa-
tion created using automated vehicles?

Will the option send an appropriate price signal to those responsible for the safe 
operation of automated vehicles to obviate product/system/technology failures and 
risks?

Is the option capable of accommodating evolving technology, automated vehicles 
and ownership models? (NTC, 2019, pp. 31–32)

The NTC policy paper states, “The clear majority of stakeholders, representing a 
variety of sectors, supported option 3” (NTC, 2019, p. 34). The key points that NTC 
highlighted in its policy paper concerning the six options were as follows:

A consistent, national approach should be taken to provide cover for injuries that 
result from an ADS crash.

The majority of stakeholders supported expanding existing MAII schemes to 
cover injuries caused by an ADS. This approach will likely require further work to 
develop an effective right-of-recovery for insurers.
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In the short to medium term cover for injuries should be provided by MAII 
schemes. The approach should be reviewed by MAII schemes when automated 
vehicles are a statistically sufficient portion of registered vehicles to enable 
assessment of their safety risks. (NTC, 2019, p. 30)

Japan

An expert on Japanese legal and regulatory frameworks provided the following update 
about the request for public comments on the “Safety Standard for Automated Vehi-
cle Apparatus” issued by MLIT. The expert supplied an unofficial but very helpful 
translation of the safety standards into English. He has asked that we emphasize that 
the translation is not official and is intended to assist our study. The translation is 
included here verbatim. The proposed safety standard is particularly interesting in that 
it requires specific AV data to be recorded and maintained for six months. His unof-
ficial translation follows.

Safety Standard for Automated Vehicle

Issued 2019/12/24

Automatic operation device (Automated driving apparatus)

• While the automatic operation system is in operation, it must not interfere 
with the safety of passengers and other traffic.

• If the driving environment conditions are not satisfied during operation of 
the device, a warning is issued to the driver to prompt the driver to take over 
the driving operation, and the automatic operation system will continue safe 
operation for a sufficient time to ensure that the driver can take over the driv-
ing operation. If it is not taken over by the driver, it will stop safely.

• In principle, the warning shall be given with sufficient time before the driv-
ing environment conditions are no longer satisfied.

• If there is a possibility of collision with other traffic or obstacles, the vehicle 
must be able to avoid collision or apply braking to minimize damage at the 
collision.

• The system must be able to start and stop by the driver’s intentional operation.
• If the driving environment conditions are not satisfied or if there is a pos-

sibility that the Automatic operation device may not operate normally, the 
device shall not operate.

• If there is a risk that the automatic operation device may not operate nor-
mally, the driver shall be visually alerted to the driver in the driver’s seat.

• The Automatic operation device must have a function that allows the driver 
to easily and reliably recognize the operation status of the device.
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• A function shall be installed to constantly monitor that the driver is ready to 
take over the driving operation during the operation of the automatic opera-
tion device, and to issue an alarm when the driver is not in that state (Driver 
Monitoring).

• The functions of the automatic operation device shall be designed with 
redundancy.

Operating status recording device

• The operating status recording device equipped with the automatic opera-
tion device shall be capable of recording the following information.

 – Time when the operation status of the Automatic operation device 
changes.

 – Time when the handover alarm by the automatic operation device was 
started.

 – The cause of the handover alarm from the automatic operation device.
 – The time when the vehicle equipped with the automatic operation device 

started the risk minimization control
 – The time when the driver overrode by operating the steering wheel while 

the automatic operation device was operating
 – A record of the above information shall be retained for at least one of the 

following short periods:
 ◦ 6 months
 ◦ After the information is recorded, until the above information is 

recorded more than the number of times that the vehicle has been used 
for 6 months. (the specific number of times will be specified)

External display

• It will be asked by the ministry notice to the automobile manufacturer that a 
sticker is attached to indicate that the vehicle is equipped with an automatic 
operation device that is generally sold and used.

Formulation of guidelines

• Although common international standard understanding has not been 
obtained at the time of standardization, however, establish guidelines (Record 
the vehicle behavior and position information when the collision damage 
mitigation brake is activated during operation of the automatic operation 
device on the operating status recording device, and equip the automated 
vehicle with an event data recorder, etc.) which it is desirable to comply with 
the requirements.
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Canada

In response to follow-up questions from our initial interview, one of our Canadian 
insurance experts explained that no Canadian government or provincial regulator has 
adopted the single–insurance policy proposal that has been discussed in Canada, but 
there is interest in the proposal. He provided three related developments that are rel-
evant to our study. In June 2019, our Canadian insurance expert emailed the following 
explanation to us:

1. In December (2018), the Ontario government amended the automated vehi-
cles pilot project regulation under the Highway Traffic Act [R.S.O. 1990, 
c. H.8]. With respect to insurance, vehicles in the pilot project, which are 
SAE levels 4 and 5, require a minimum of $5 million in liability coverage, 
except for vehicles with a seating capacity of eight or more passengers, which 
require $8 million. Of note, the insurer providing either level of coverage has 
to sign a declaration stating that the liability coverage will apply regardless of 
whether the human operator of the vehicle or the technology is responsible 
for the collision. This requirement is consistent with the single insurance 
policy concept, at least for level 4 and 5 vehicles.

2. In February (2019), the Canadian Council of Insurance Regulators (CCIR), 
which is an association of the provincial insurance regulators, announced 
that it is studying the current limitations in the insurance laws pertaining to 
automated vehicles. Studying the current limitations will help the regulators 
identify future regulatory needs. Currently, CCIR is conducting a gap analy-
sis of the legislation in each province. CCIR will consult with stakeholders in 
the fall. Following the consultations, CCIR will release an issues paper with 
its ideas in the spring of 2020.

3. Also in 2019, Transport Canada released Safety Assessment for Automated 
and Connected Vehicles.1 The safety assessment is Transport Canada’s vol-
untary guidance. It describes Transport Canada’s expectations of vehicle 
manufacturers that want to sell automated vehicles. Transport Canada will 
consider the safety assessment when inspecting vehicles and when deciding 
whether to force corrective measures on vehicle manufacturers.

4. The safety assessment contains a section on data sharing, which is one of 
the recommendations in IBC’s publication. The safety assessment states that 
vehicle manufacturers “should also consider means to share data on vehicle 
performance with vehicle owners and/or users upon request (i.e. to support 
insurance claim processes)” [Transport Canada, 2019, p. 19]. When complet-
ing a safety assessment, Transport Canada wants vehicle manufacturers to 
answer the following questions:
 ◦ Are there processes in place to enable data sharing with vehicle owners/

operators when requested, for example, to facilitate insurance claims?

1 We believe that he was referring to Transport Canada, 2019.
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 ◦ How will vehicle owners be made aware of these processes?
 Although the safety assessment is not binding via regulation, the expectation 

that vehicle manufacturers make collision data available to vehicle owners 
and other users is a positive development.
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T
o investigate the impact that the widespread deployment of

autonomous vehicles (AVs) could have on automobile insurance 

in the United States, RAND Corporation researchers interviewed 

43 subject-matter experts from 35 stakeholder organizations and 

conducted an extensive literature review. A key finding from their 

research is that the existing automobile insurance system in the United States 

should be sufficiently flexible to accommodate the introduction of AVs. Experts 

generally agreed that, although some changes to the U.S. auto insurance 

model may be indicated as vehicles incorporate higher levels of automation, it is 

too early to make radical changes to the U.S. automobile insurance system. In 

addition, a majority of experts predicted that AVs would be deployed in a fleet 

ownership model, although their predictions regarding the specific formulation 

of fleet ownership differed. A majority of experts also said that the automobile 

insurance claims process for accidents involving AVs and conventional cars 

would not change significantly in the future, and experts agreed that consumer 

acceptance was very important to the successful deployment of AVs.

In addition, the authors explored experts’ assessments of the benefits and 

drawbacks of proposed future insurance models for AVs, such as statutory 

no-fault compensation schemes, current no-fault insurance models used in 

some U.S. states, fleet insurance, and manufacturer self-insurance. They also 

interviewed experts in the United Kingdom, Australia, Japan, and Canada about 

how those countries were adapting their insurance frameworks to incorporate 

AVs and ensure the compensation of those injured in accidents.
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