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Introduction 
Nearly a century ago, the introduction of the internal combustion engine car gave Americans 
personal autonomy, freedom of choice, and mobility, but at the cost of congestion, damage to 
the environment, and thousands of annual road deaths. 
 
These vehicles that we have created and driven for the past century have become overbuilt and 
dangerous. On average, cars weigh up to 3,000 pounds with the capability to carry five to eight 
adults over 120 miles per hour. Although the added weight is a safety precaution against 
crashes, combined with human error, the extra weight contributes to violent accidents. The 
National Highway Traffic Safety Administration (NHTSA) estimated 37,133 lives lost on U.S. 
roads, and the World Health Organization estimated over 1.3 million road deaths worldwide in 
2017 alone.12 With 94 percent of these crashes due to human error, autonomous vehicles have 
the capability to save nearly 35,000 lives a year. 
 
Today, in the United States, 212 million licensed drivers own 252 million vehicles that drive 3.2 
trillion miles a year.3 The miles traveled by these vehicles per capita has increased over 50 
percent from 1990 to 2016.4 When we drive these vehicles, they are incredibly inefficient. On 
average, cars are actually in use 5 percent of the time. This leaves cars parked and idle 95 
percent of the time.5 Your local grocery store, work, school, sports stadium, and shopping malls 
all provide parking spaces for your one vehicle. This valuable land is paved to give way to our 
automobile inefficiencies. The result is a mass of parking spaces with an 8 to 1 ratio of spaces to 
cars in the United States that contribute to enormous heat patches and increasing urban 
temperatures.6  
 
General Motor’s CEO Mary Barra puts it plain and simple: we are in the midst of seeing more 
change in transportation in the next five years than we’ve seen in the last 50 years. 7 This change 
isn’t just in the personal automobile industry – technology can redefine mobility and how people 
get from point A to point B.  
 
Sooner than we realize, we may no longer drive or even own a car. We’ll rely on autonomous 
vehicles and ride sharing to get us to our destinations. Vehicles providing these services will be 
summoned through mobile phones, arriving almost instantly without a steering wheel, gas 
pedals, and or even brakes visible. And the most exciting thing – no human driver. 
 
The shift away from mass car ownership towards shared autonomous vehicles has huge 
implications in lives saved, land use, and environmental benefits. Driverless vehicles will change 
the world, just as cars did before them. But how soon can we see these benefits? There’s no 
consensus on exactly when fully autonomous vehicles will be ready for market. Elon Musk says 
Tesla vehicles will drive themselves in two years.8 Google’s car project director Chris Urmson 
gives a more conservative estimate and explains that when autonomous vehicles are widely 
available, it might be as much as 30 years away.910 Either way, autonomous cars will be on the 
road in the near future. 
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What are Automated and Autonomous Vehicles? 
“AV” refers to vehicles within a ranking system that accommodates everything from no 
automation, to driver assist technology such as cruise control, to vehicles with automated 
systems that can perform all driving tasks under all conditions (fully autonomous vehicles). The 
International Society of Automotive Engineers (SAE) developed a six-level hierarchy ranging from 
levels 0 to 5 to describe the automation continuum.  These automation levels have been 
adopted by the U.S. Department of Transportation’s NHTSA.11 A critical distinction is that in 
levels 1 and 2, a human driver monitors the environment, whereas in higher levels the driver can 
cede control under conditions and an automated system will monitor the environment and take 
control.12 The levels of automation are summarized by the NHTSA below:13 

Level 0 (no automation): The driver performs all driving tasks and is solely responsible for 
monitoring the road and driving environment as well as safe vehicle operation. 
Level 1 (driver assistance): An advanced driver assistance system (ADAS) is able to assist the 
driver in one task, either steering or breaking/accelerating, but never both simultaneously. 
The driver has overall control and is solely responsible for operation, but the ADAS can 
provide added control and aid to the driver in normal driving conditions. 
Level 2 (partial automation): ADAS can control both steering and breaking/accelerating 
simultaneously under certain conditions. The driver is responsible for monitoring the roadway 
and safe operation. The driver is expected to take control at all times on short notice. 
Level 3 (conditional automation): An automated driving system (ADS) on the vehicle can 
perform all aspects of driving under certain conditions, but the human driver must be 
prepared to take back control at any time when the ADS requires the driver to do so. In other 
conditions, the human driver performs all driving tasks. 
Level 4 (high automation): An ADS can perform all driving tasks in certain circumstances. The 
human does not need to pay attention in these circumstances. The operation of the vehicles 
rests solely on the ADS during these times. 
Level 5 (full automation): The ADS can do all of the driving in all circumstances. The human 
occupants are passengers and are never involved in driving. Safe operation of the vehicles 
rests solely on the ADS and automated vehicle. 

 
SAE International created a chart in their J3016TM “Levels of Driving Automation” document to 
offer a consumer-friendly visual that eliminates confusion by using terms more commonly used 
by consumers.14 It serves as the industry’s most-cited reference for automated vehicle (AV) 
capabilities. This graphic is a living document and will continue to evolve as the industry and the 
technical standard their J3016TM evolves. 15 
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Figure 1: The six levels of automation defined by the Society of Automotive Engineers and adopted by the United States 

Department of Transportation. 

There are many favorable arguments for the adoption of Levels 4 and 5 autonomous vehicles 
because these levels reduce the greatest potential of human error. Along with the reduction of 
crashes and deaths, some of the most favorable arguments have been made on environmental 
grounds.16 
 
The Widespread Adoption of Autonomous Vehicles 
Policy makers, government agencies, and the automotive industry have a number of things to 
consider when it comes to regulating the autonomous vehicle market.17 How should 
autonomous vehicles be regulated, and at what level? What restrictions should the vehicles have 
when testing on public roads? To what extent should the adoption of autonomous vehicle 
technologies be encouraged? State legislatures have passed laws and governors have declared 
executive orders on what types of autonomous vehicles can be driven and where.  
 
The goal of this thesis is to summarize the autonomous vehicle landscape and make the case for 
the early adoption of this emerging technology. I will explore the implications of widespread 
level-five adoption has for saving lives, increasing safety, environmental impacts, and access to 
transportation. I will give a history of regulation and regulation of new innovative technologies 
including how automobile safety features became mandatory in vehicles sold in the United 
States. With overwhelming positive implications of widespread adoption, the question of when 
do we adopt rises to the surface. Should we wait until there is nearly perfect technology or 
should we introduce them as soon as possible to reap the benefits of early iteration?  
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Driverless vehicles will change the world, just as the introduction of internal combustion engine 
cars did before them. Autonomous vehicles offer policymakers the opportunity to shape the 
future of urban/transportation environments and determine how soon it will occur. The 
adoption of this revolutionary technology is on the horizon.  
 
Enjoy the ride! 
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Chapter 1: Regulation of Automobiles and Emerging Safety Technology 
American business flourishes because we are constantly creating. We have the freedom to 
innovate, take risks, learn to fail, and pick ourselves up again to try again. Disruptive innovation 
drastically changes the way people live their lives and is central to America’s entrepreneurial 
culture.  
 
On February 14, 1876, the famous phone call from Alexander Graham Bell to his assistant 
Thomas Watson “Mr. Watson, please come here, I want you,” was the beginning of the 
telephone and near instant communication in the United States.1  
 
Henry Ford spent years dismantling and rebuilding machinery and engines in Dearborn Michigan 
in the early 1900s. In 1903, he started the Ford Motor Company, and in 1908, the first Model T 
Ford was produced. It could transport a family and be affordable for the average American. 
Within 20 years, millions of “Tin Lizzies” were on their way to transforming mobility and 
automobiles 1.0.2 
 
In 1976, Apple founders Steve Jobs and Steve Wozniak produced the first personal computer 
fully pre-assembled and with a single motherboard. At the time, computers did not come 
assembled and consisted of multiple circuit boards.3  
 
These innovations are a few of the starting points of what has shaped America’s innovative-
driven culture. But with emerging technologies and personal freedom comes regulation. New 
technologies open the gates for the government to regulate how, when, and where they can be 
used. Telecommunication is regulated by the Federal Communications Commission (FCC). 
Automobiles are regulated by the Department of Transportation (DOT) and the National Highway 
Traffic Safety Administration (NHTSA). The introduction of the computer and internet opened 
the gates to regulating cybersecurity including the Federal Trade Commission (FTC) and the 
Federal Communications Commission (FCC). Every day, regulators face the challenge of 
balancing their job to protect citizens with advancing new technologies and businesses, while 
resisting the urge to overregulate and hinder innovation.  
 
A History of Automotive Regulation 
Automotive technology has taken leaps year after year to create systems that are safe, protect 
the driver, and encourage safe driving habits. The challenge of regulating emerging technologies 
is to design regulations that both enable a technology’s potential but also manage the associated 
risks.4  
 
The NHTSA is historically responsible for the regulation of the automotive industry. Their mission 
is to “save lives, prevent injuries, and reduce economic costs due to road traffic crashes through 
education, research, safety standards, and enforcement activity.”5  They have the authority to 
set standards for all motor vehicles and related equipment including accessories/design features, 
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systems/software, and components of the vehicles. The NHTSA ensures the safety of vehicles on 
public roads by having recall authority and by setting minimum safety standards.6 
 
The NHTSA governs the Federal Motor Vehicle Safety Standards (FMVSS), which are U.S. federal 
regulations specifying construction, performance, and durability requirements for all motor 
vehicles. 73 standards address crash avoidance, crashworthiness, and post-crash survivability. 
These minimum safety standards can address anything from braking systems to turn signals to 
seat belts and even to sub-component requirements.  
 

 
Figure 2: The United States Department of Transportation has 11 operating administrations. This includes, but is not limited to, 
the National Highway Traffic Safety Administration, the Federal Highway Administration, and the Federal Motor Carrier Safety 

Administration. The NHTSA issues 73 Federal Motor Vehicle Safety Standards (FMVSS) to implement laws from Congress. In 
addition, the FMCSA regulates all trucking. Their primary mission is to prevent commercial motor vehicle-related fatalities and 

injuries. 

Although some safety standards seem obvious today for their benefits and vehicle crash 
reduction, their value has not always been immediately recognized. Consumers have had 
difficulty seeing the benefits of new innovative features on cars in the long term because there 
was not extensive testing and change is still hard for anyone to fully understand. This was the 
particular case in two standard safety features we see on every vehicle on American roads today: 
seatbelts and airbags. A third case offers a different scenario where although consumers were 
comfortable with the new technology and the benefits were obvious, lives were lost because 
regulation was slow: rearview cameras. 
 
Seatbelts 
It is hard to imagine a time without seatbelts or seeing signs on the road reading “click it or 
ticket.” Although invented in the late 1800s, it wasn’t until the mid-1930s when several U.S. 
physicians began testing lap belts and immediately saw their positive impact and urged 
manufacturers to provide seat belts in cars.7 Many streetcars had lap belts in the 1930s but only 
about 19 percent of people used them. These early lap belt models kept passengers from flying 
out of the car but lacked protection for their torsos. 
 
It wasn’t until the late 1950s that an engineer at Volvo designed the three-point seat belt most 
of us are familiar with today. These secure the chest and hips with a single belt.8  In 1962, 
Wisconsin became the first state to require seatbelts in the front seats of cars in all models, but 
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it wasn’t until 1968 that seatbelts became mandatory in all new United States vehicles. 
According to the National Highway Safety Administration (NHTSA), nearly 15,000 lives are saved 
each year in the United States because drivers and their passengers were wearing seatbelts a 
road crash.9 
 
Among the arguments put forth against seatbelts was that they could cause internal injuries; 
that they prevented easy escapes from cars submerged in water; and that devices frequently 
failed. The rare occasions that seat belts acted inappropriately caused a large portion of the 
population to not wear the belts. All of these reasons were disputed by researchers. Even today, 
only 90 percent of passengers wear seat belts. An additional 2,456 lives could have been saved in 
2016 if everyone had buckled up.10 
 
Airbags 
The first federal study of automobile airbags in actual traffic accidents was made public in June 
of 1992. The report revealed that airbags protected occupants in ways that seat belts alone did 
not: by spreading the violent impact of a crash and keeping even a belted occupant from 
smashing against the side of the vehicle, steering wheel, dashboard, or windshield.11  
 
From 1987 to 2015, frontal air bags saved 44,869 lives – enough people to fill a major league 
ballpark.12 
 
The requirement of airbags in all United States vehicles had a rocky start. In 1977, Edward N. 
Cole, former president of General Motors and an advocate of airbags, acknowledged that the 
automobile industry was “worried about liability suits, even if the system works perfectly.”13 
Many automobile companies such as Mercedes didn’t even include passenger-side airbags in 
their optional system for this reason. It was hard to realize the potential of this safety feature 
with the overcasting fear of legal suits.  
 
According to Transportation Secretary Coleman’s 1976 report, full front-seat airbags would 
prevent 40 percent of all serious-to-fatal occupant injuries. In 1975, that would have meant 
about 12,000 fewer deaths and 100,000 fewer ''moderate'' injuries.14 
 
One case that revealed the value of the airbag and put the fear of liability suits to rest was a 
crash in the early 80s involving a daughter and her mother. In 1981, LaWana Hansen was driving 
on an interstate near Salt Lake City with her mother. Neither had buckled their lap belt. As Ms. 
Hansen moved her 1975 Oldsmobile Toronado into the passing lane, she clipped the bumper of 
the car in her blind spot and lost control. The vehicle veered into a median and smashed into an 
oncoming diesel truck, both traveling at 50 miles per hour. Fortunately, the Toronado she had 
purchased was one of the 100,000 cars General Motors had equipped with airbags. Both women 
suffered broken legs and minor internal injuries, but the instantaneously inflating nylon cushions 
spared them from head and chest injuries. Within a month, the mother and daughter were out 
of the hospital, fully recovered.15  
 



 11 

On September 1, 1998, the Intermodal Surface Transportation Efficiency Act of 1991 finally went 
into effect. The law required that all cars and light trucks sold in the United States 
have airbags on both sides of the front seat. 
 
So why did it take so long for what we today see as a must-have safety feature to become 
mandatory in motor vehicles? Federal officials received complaints from people who said they 
were burned or otherwise injured from an airbag inflation. Vehicle occupants feared that 
passenger-side airbags could kill children not properly restrained in an accident. But federal 
officials and other safety experts ensured that the risks were minor compared with the lifesaving 
benefits of the airbag. The rare occasions that air bags might injure occupants clearly upset the 
public and lawyers who defend auto companies against product-liability claims. 
 
Rearview Cameras  
As of May 2018, all newly manufactured vehicles sold in the United States are required to have 
backup cameras equipped as a standard feature. More than 200 people are killed and over 
12,000 more are injured each year due to “back over” crashes, according to the U.S. DOT.16 Of 
those killed, more than half are children under 5 years old or adults 70 and older. Rearview 
cameras have already been found to reduce backup-related crashes by 17 percent, according to 
the Insurance Institute for Highway Safety.17 
 
So why did it take so long for rearview cameras to be a standard feature in vehicles in the United 
States? After all, they only cost automotive manufactures $43 to $45 apiece according to 
estimates by the NHTSA. Even in the early 1990s, the cost was less than $130.18 
 
Congress passed the Cameron Gulbransen Kids Transportation Safety Act in 2008 ordering the 
NHTSA to issue a standard for improving drivers’ ability to detect pedestrians behind their 
vehicles by 2011.19 But the bill languished, due to a small White House Agency, the Office of 
Information and Regulatory Affairs (OIRA). An OIRA administrator commented that other 
agencies are to blame for slow responses to OIRA requests for additional research and testing. 
Delays also occurred because their objective was to make the rules better.20 Automobile 
manufacturers claimed the cameras were prohibitively expensive. In addition, car dealerships 
packaged backup cameras with other luxury features to make a larger profit on the vehicles they 
sold. From the public’s view, this is a technology that did not need to be scrutinized or slowed by 
the regulatory paralysis often seen in our government – the benefits were obvious. In September 
of 2013, the Cameron Gulbransen Kids Transportation Safety Act had still not gone into effect. A 
consumer rights, advocacy group, Public Citizen, sued the federal government for the delay. 21 
They group was scheduled to appear before the DOT the day before General Motors executives 
were answering questions regarding the faulty ignition switches that had prevented airbags from 
deploying during accidents, a fatal oversight the NHTSA had failed to prevent.22 The DOT 
desperately needed a win from the heighted scrutiny they receiving from the press and public. 
Following the lawsuit, DOT officials signed off on the backup cameras law, scheduling it to go 
into effect in May of 2018.23  
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Regulating Emerging Technologies 
In the wake of emerging technologies, regulatory frontrunners are faced with a challenge: how 
to ensure fair markets, best protect citizens, and enforce regulations while allowing new 
innovations to thrive. Traditionally, regulations have been crafted slowly and deliberately. They 
remain in place for long periods of time, unchanged. With technology changing so rapidly, this 
pace of regulation is not sustainable. 
 
Deloitte Insights released a report in June of 2018 providing regulation principles for upcoming 
innovations in today’s environment. A few of these methods include adaptive regulation, 
regulatory sandboxes, outcome-based regulation, and collaborative regulation.24  
 
Adaptive Regulation 
In innovative technology-driven businesses, rapid change, pivoting business models, 
experimentation, and iteration are trademark methods for success but are rarely used in 
regulation. Regulators traditionally conceptualize new rules in response to changes in the market 
and draft legislation. Several months or years are spent gathering commentary from the public 
which is then integrated to a proposed draft for passage. 
 
Two problems lie with this. First, regulators cannot accurately determine how consumers and 
businesses will react to new regulations, and second, rules are rarely reconsidered or altered 
once in effect.25 
 
Adaptive approaches, on the other hand, rely on trial and error and have rapid feedback loops. 
These processes are similar to IDEO’s design thinking and are commonly used by entrepreneurs 
throughout the world.26  Faster feedback loops allow regulators to evaluate policies, receive 
feedback, and take those inputs into consideration when revising regulations.27   
 
The NHTSA’s 2016 Federal Automated Vehicle Policy offers an example. They took an iterative 
approach in designing policy for autonomous vehicles, and responded to new data and 
technologies to make a significant revision to its initial policy of 2017 and released Automated 
Vehicles 3.0 in October of 2018. 
 
These “soft law” instruments have several advantages over formal regulation of emerging 
technologies. They allow regulators to adapt quickly to changes in technology and business 
models, and to address issues as they arise without stifling innovation.28 For example, the 
International Organization for Standardization set private standards for nanotechnology risk 
management. This serves as quasi-regulatory criteria for nanomaterials. Although not directly 
enforceable, many international contracts require compliance with these standards. Another 
example of a soft-law instrument comes from the International Society of Stem Cell Research. 
They produced guidelines on stem cell research to provide ethical safeguards as well as restrict 
certain types of research.29 Once again, they were not directly enforceable, but many research 
institutions and funding agencies require scientists to comply. 
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Regulatory Sandboxes 
A rising trend for regulatory agencies is to partner with private companies in which they create 
“sandboxes” to experiment with new technologies. Sandboxes are controlled environments 
allowing innovators to test products, services, or new business models without having to follow 
all of the standard regulations. This is particularly significant for the development and testing of 
autonomous vehicles. As I will later discuss, there is no federal regulation for autonomous 
vehicles. States grant permits or governors enact executive orders to allow autonomous vehicle 
companies to operate in exemption of the FMVSSs. Sandbox approaches are intended to help 
regulatory players better understand new technologies and their implications. They then work 
collaboratively with industry leaders to develop appropriate rules and regulations for emerging 
products, services, and business models.30 There are a few Sandboxes around the world, 
including two that have been successfully established for autonomous vehicle testing in 
Michigan as well as one that has been announced in Arizona.  
 
Outcome-Based Regulation 
Traditionally, regulations have been focused on inputs of technologies. When the focus is shifted 
from inputs to outcomes, innovators are given more freedom to operate and continue to foster 
novel technologies. Outcome-based regulation specifies required outcomes or objectives rather 
than defining the way in which an outcome must be achieved. The Corporate Average Fuel 
Economy (CAFE) standards are an example of this regulation. The fuel economy target of 
America’s cars, light trucks, and SUVs combined is 35 miles per gallon. Automobile 
manufacturers have the freedom to design their fleet of vehicles how they best see fit, as long as 
they have an average outcome of 35 miles per gallon.31 In respect to autonomous vehicles, 
safety features would be up to the automotive company as long as they can prove, for example, 
that their vehicle reduces errors by 90%. This would effectively offer autonomous vehicle 
manufacturers freedom to choose their way of complying with the law, since competing 
companies may believe their technology is superior or a different combination of safety features 
yields the same results. 
 
This concept in practice can be demonstrated in Australia’s guidelines for autonomous vehicles. 
Australia has developed performance-based guidelines for autonomous vehicles. “Guidelines are 
preferable to legislation as they allow the flexibility to be quickly amended and updated, if 
required,” states a policy paper by Australia’s National Transport Commission (NTC). The paper 
goes on to say that regulations for automated vehicles should be “proportionate, performance-
based, and regularly reviewed.”32  
 
Australia’s NTC chief executive, Paul Retter, says that their focus is “ensuring the regulatory 
system remains flexible enough to accommodate evolving technologies as they come to market 
while always prioritizing public safety.”33 Outcome-based regulation may also be seen as setting 
performance-based standards. The Australian Automobile Association is also practicing this and 
strongly believes that standards for automated vehicles should be performance-based.34 
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Collaborative Regulation 
With new business models, technologies, products, and services being created at rapid rates, 
regulators around the world can benefit from collaborative approaches. When multiple 
regulators from different nations or states within a nation collaborate with one another, 
consumer safety is protected while still encouraging innovation.  
 
In the autonomous vehicle space, states have varying regulations and permits given to test 
autonomous vehicles. In Michigan, self-driving vehicles were permitted on state roads only for 
testing by manufacturers. This has recently changed as the state has launched itself to the 
forefront with the creation of the first comprehensive statewide self-driving laws in the country. 
States are following Michigan’s lead, and the NHTSA is very interested in what they’re doing. 35  
 
Former Michigan Governor Rick Snyder created partnerships with Ontario, Pennsylvania, and 
Ohio. The next generation transportation pilot programs require interstate commerce testing. 
For Michigan, the Gordie Howe Bridge connects the state to Ontario, while Ohio is connected by 
I-75.36 Pennsylvania, bordering Ohio, is home to Carnegie Mellon University, one of the 
institutions at the forefront of driverless-vehicle research.37 “Collaboration has to happen at 
multiple levels, across government levels and across disciplines,” Kirk Steudle, Director of the 
Michigan Department of Transportation has emphasized, noting many issues remain with real-
world use of autonomous vehicles.38 The state’s new laws are bringing a future of self-driving 
cars closer, and the collaboration of multiple states has the opportunity to bring the future of 
self-driving cars even sooner. Governor Snyder commented on the importance of these 
partnerships emphasizing that, "the more we can come up with common standards between 
different parts of the world, and share data on what’s improving safety... it will cause adoption of 
autonomous vehicles to go faster and better."39 Using the same testing protocols makes it easier 
to learn from one another and set widespread standards. 
 
What This Means for Autonomous Vehicle Regulation in the United States 
People resist change. New environments and technologies that lead to loss of control and 
uncertainty are difficult for anyone to overcome. The possibility of malfunction is unnerving to 
new adopters of technology, even if the benefits may outweigh the costs. In addition, the 
process of regulating new technologies is static.  
 
This leads to two conclusions for the future regulation and adoption of autonomous vehicles. It 
will be difficult for the early majority, late majority, and laggards to ride the autonomous wave, 
while the regulatory process needs to acknowledge rapid-changing technologies. In response, 
regulatory leaders should follow recommendations to more efficiently regulate emerging 
technologies. Still, a few questions remain: Will the positive implications of autonomous vehicles 
be enough to convince the government to allow more testing and legalize the widespread use of 
autonomous cars? Will this be enough to convince the public the adopt the technology sooner?  
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Chapter 2: Implications of Widespread Autonomous Vehicle Adoption 
The main argument for mass deployment of autonomous vehicles is the number of lives that can 
be saved. If you recall, the National Highway Traffic Safety Administration (NHTSA) estimated 
37,133 lives lost on U.S. roads, and the World Health Organization estimated over 1.3 million 
road deaths worldwide in 2017.12 In addition, approximately 2.5 million people are injured 
annually. 3 94 percent of serious crashes are due to dangerous choices people make behind the 
wheel and human error.4 Out of these reported crashes, more than a third are caused by 
intoxication, 30 percent is attributed to speeding, and 20 percent is attributed to distracted 
drivers.5  
 
And the roads are growing deadlier, which is all of the more reason to adopt autonomous 
vehicles sooner versus later. Even with advanced driving systems and new safety technology, 
fatal traffic crash data from 2015 to 2016 shows an increase in 5.6 percent in deadly crashes.6 
Until recently, the number of auto-crash fatalities had gradually decreased due to these 
improved safety technologies, but one major factor is the result of smartphones being deployed 
and the need to be connected. It’s too easy to glance at a screen every time your phone dings 
with a new notification. Other mistakes that contribute to this staggering number of deaths 
include drunk driving, distracted driving, speeding, and drowsy driving. Autonomous vehicles 
have the capability to reduce the number of deaths on the road by 90 percent by eliminating 
these mistakes, which equates to over 33,000 lives saved in the United States and 1.2 million 
lives around the globe.  
 
Lives saved are not the only benefit from the widespread adoption of autonomous vehicles. The 
way society functions will be touched in many ways from changes in labor structure, 
environmental impacts, and providing personal autonomy to those who cannot drive a 
traditional vehicle.  
 
Shared Autonomous Vehicles: Efficiency and Convenience 
Imagine how the new mobility system would work: A person who needed to run to the grocery 
store would use their smartphone to request a driverless, electric vehicle, also known as a 
shared autonomous vehicle (SAV). The request would be processed by a company and assign a 
vehicle from their fleet to pick up the passenger. The SAV would drop the passenger at their 
destination, and repeat the process picking up their next occupant.  
 
Our cars today sit motionless and empty about 95 percent of the time. Shared autonomous 
vehicles would utilize vehicles at a much higher rate and have the ability to eliminate the number 
of cars we have on the road. Lawrence Burns, former Corporate VP of Research and 
Development for General Motors ran an experiment with expert math modeler Bill Jordan to 
calculate how big a fleet would be needed to service a city and ensure a vehicle is nearby when 
needed.  
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Using Ann Arbor as their first model city, they found that Ann Arbor required only 13,000 
vehicles to service the city’s average trips with a response time of three minutes. To provide 
instantaneous trips even during rush hours, the city only required a SAV fleet of just 18,000 
vehicles7. With a city that has 200,000 privately owned vehicles, it reduced the number of 
vehicles on the roads significantly. This model didn’t end with this city – the two experts also 
studied Salt Lake City, Utah; Rochester, New York; Columbus, Ohio; Austin, Texas; and 
Sacramento, California. In every case, a shared fleet size equal to 15 percent of the number of 
cars owned in these cities provided an efficient and responsive transportation service.8 
 
Labor Market 
Autonomous vehicles will have an impact on the United States’ workforce, with the most 
immediate disruption to professional drivers. From delivery drivers, taxi drivers, chauffeurs, and 
truck drivers, this sector of the labor force is made up of about four million Americans.9 This 
does not include the hundreds of thousands of people driving for private companies such as 
Uber and Lyft. 
 
The extent that these jobs are at risk of being terminated depends on how much the job involves 
only steering a wheel versus actually assisting passengers. The White House released a report in 
2016 estimating that in total, automation could eliminate 50 to 83 percent of driver-related 
jobs.10 
 
The impact of these losses can be avoided if the drivers can be retrained or make a positive 
impact if the automation can enable drivers to turn to higher-skilled tasks while the vehicle 
drives itself. For example, a driver could be trained to monitor rides in a remote location or 
manage dispatch logistics of vehicles to potential customers while the vehicle drives itself. This 
could increase wages not only for professional drivers but for anyone who drives to their job and 
can work part of the time in their vehicle.11 
 
While the four million professional drivers will experience this disruption at first, second-order 
effects will be experienced by labor markets surrounding the automobile industry. This includes 
decreased demand for labor in auto insurance, auto repair, body shops, health care, and legal 
services: all parts of the market that are involved if one gets into a crash with a traditional 
vehicle. There may also be a need for designers of autonomous vehicle interiors. With traditional 
human-driven vehicles, the exterior body and design is just as important as the interior and the 
driving experience. The look of a vehicle resonates with your personal identity. With an 
autonomous vehicle, the purpose shifts to convenient and efficient transportation while 
providing exceptional riding experiences inside the vehicle. These “living rooms on wheels” will 
demand creative and innovative minds to provide the ergonomically optimal interior.12   
 
But other aspects of the market will boom. What often gets missed is that self-driving technology 
companies are going to create several jobs as well. In the highest demand will be engineers 
designing hardware and software.13 Equally important will be a new demand for individuals to 
take customer service calls, monitor the autonomous vehicles, and crews to clean/repair the cars 
in each city. 
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Waymo recently published an article describing the four jobs that are vital to the company 
growing and maintaining an autonomous vehicle fleet. These include fleet technicians 
responsible for vehicle inspections and repairs similar to a mechanic, fleet dispatchers to handle 
logistics such as the number of vehicles on the road in the right places, a fleet response team, 
and customer service representatives called “rider support.” who take calls from their 
passengers.14 The fleet response team would be responsible for monitoring individual rides. If 
the vehicle encounters a road block, for instance, and it would rely on this team for confirmation 
on the best and safest way to proceed. Rider support is a team that takes calls from customers if 
they have technical questions such as how to connect music to change their destination during 
the middle of a trip. It would also be available in case of an emergency.  
 
Autonomous deliveries could create jobs, too. The rise of self-driving delivery vehicles may 
create a significant shift from retail grocery stores to delivery services. While an autonomous 
delivery service doesn’t require a driver behind the wheel, it’s likely it will require plenty of 
workers to make this process succeed.15  
 
It may be hard to imagine at first: how can the reduction of jobs lead to more jobs so quickly? 
Think about the emergence of the cellphone industry. There was once a time that you made a 
phone call and relied on an operator to perform the switching of telephone calls, as well as the 
numerous workers who maintained a landline network. This transformed into 
telecommunications companies employing nearly 500,000 individuals to provide a cellular 
network and smartphone technologies. McKinsey & Company researched the effects of new 
technology on manual jobs, and concluded that for every job that new technology eliminated, 
2.4 new positions had been created.16 
 
Take Nissa Scott, for example, an Amazon warehouse employee in New Jersey. In 2016, her job 
was to stack plastic bins weighting 25 pounds each, working 10-hour shifts. By 2017, her job 
drastically changed. Ms. Scott now watches her replacement, an autonomous mechanical arm, 
do the stacking for her. Amazon now has more than 100,000 robots around the world, but 
creating higher-skilled jobs with every replacement. When Amazon installed the robots, Ms. 
Scott took courses at the company to become a robot operator. Other employees moved to 
receiving stations, but no employees were laid off when the robots were installed, and Amazon 
found new roles for the displaced workers.17 
 
Environmental Impact 
Autonomous vehicles are bound to have a significant impact on the environment, but there are 
no clear conclusions on whether these self-driving cars could help save the environment, or ruin 
it. According to research conducted by the Department of Energy, automated vehicles could 
reduce energy consumption in transportation by as much as 90%, or increase it by more than 
250%.18  
 
The best-case scenario combines shared autonomous vehicles with vehicle electrification. Here, 
efficient driving occurs, and vehicles are lighter because the chances of a crash are minimized. 
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There is less time looking for parking, and vehicles travel with higher occupancy due to 
automated carpooling.  A recent study from the Center for Sustainable Systems at the University 
of Michigan’s School for Environment and Sustainability looked at how to maximize the 
environmental benefits autonomous vehicles hold.19 Connected Automated Vehicles (CAVs) 
would be able to communicate with city infrastructures such as street lights, and automatically 
accelerate or decelerate. This cuts down on idling time, reducing greenhouse gas emissions, and 
energy use from battery-powered cars. Major automobile and autonomous manufacturing 
companies are investing in electric vehicle (EV) autonomous vehicles. This includes General 
Motors’ Bolt EV Autonomous Vehicles as well as Jaguar and Waymo’s collaboration on the  
I-PACE all electric AV. 
 
The worst-case scenario includes private ownership of shared autonomous vehicles with faster 
travel. Due to this faster travel, more people may live further from their destinations and travel 
more frequently. In already crowded and expensive cities like New York, it might be cheaper for 
commuters to live farther away and drive a few dozen miles more into work.20 Autonomous 
vehicles can save the environment, however human behavior and the choices we make are 
extremely difficult to predict. 
 

Best Case Scenario 
Potential Fuel Savings, SAVs 

Worst Case Scenario 
Potential Fuel Use Increases 

Platooning Travel by Underserved Populations 

Efficient Driving: Smooth Start Stop Faster Travel 

Efficient Routing  More Travel 

Efficient Driving: Full Stop 
Elimination  

 

Lighter Vehicles 
 

Less Time Looking for Parking 
 

Higher Occupancy 
 

Figure 3: The table above shows the factors that must occur for both the best-case and worst-case scenarios to occur when it 
comes to potential fuel savings. 

But there are also known positives resulting from widespread autonomous vehicle adoption. The 
reduction of parking spaces is most imminent. For every passenger car in the U.S., there are 
eight nonresidential parking spaces in most urban areas, and in some cities as many as 30 spaces 
per car.21 Why so many? People drive to work and need a parking space for each car at work, 
home, shopping centers, church, and sports facilities. These parking spaces require energy to 
build and maintain, in addition to taking up precious land. It’s likely that the U.S. has over 500 
million more parking spaces than registered vehicles, enough to cover the entire state of West 
Virginia.22  
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The main environmental implication of concrete parking lots is the amount of energy consumed 
and emissions produced in creating and maintaining these areas. These expansive lots once 
created then accumulate pollutants such as oil, grease, and heavy metals that enter our 
waterways through runoff.23 Polluted runoff is one of the most harmful sources of water 
pollution because it is typically not filtered in the way that wastewater is treated at sewage 
plants. The draining water is unable to soak into the group, flushing contaminated water straight 
into local rivers, creeks, and major bays, known as the gray funnel. 

 
Figure 4: Natural landscapes filter pollutants as water slowly sinks into the ground, creating a Green Filter. However, parking lots 

quickly wash pollutants straight into major waterways creating a gray funnel. 

This gray funnel found in urban and suburban areas from parking lots is a significant source of 
nitrogen pollution that is increasing in several watersheds across the county. One of the most 
promising solutions is to slow down runoff by creating a green infrastructure.24 The reduction in 
concrete islands from the adoption of autonomous vehicles will allow over 25,000 square miles 
to be converted to these green filters that are critical to ease the strain on sewer/water 
treatment systems to help alleviate flooding.25   
 
Mobility and Personal Autonomy 
Autonomous vehicles have the capability to provide mobility to millions of Americans. Today, 
there are over 49 million Americans over the age of 65 and 53 million people with disabilities.26 
Of these, 5 million are prevented from driving on the road, including 1.5 million blind 
Americans.27  
 
In December of 2017, one of these 1.5 million blind Americans, Steve Mahan, was the first non-
Google employee to ride alone in an autonomous vehicle. In an interview, Mahan said, "There 
are millions of people like me, both blind or having other disabilities, or the situation of age, that 
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would prevent me from driving. This is a hope of independence. These cars will change the life 
prospects of people such as myself. I want very much to become a member of the driving public 
again."28 
 
We generally believe that cars give us the independence to go wherever we want whenever we 
want, but it hinders physically handicapped people who live in a society that rely solely on these 
vehicles for independence. Autonomous vehicles have the capability to give them their personal 
autonomy back, and it may be available to elderly individuals sooner than we think. We could 
see autonomous vehicles operating in limited areas like gated communities, such as retirement 
communities in the next few years. There are fewer variables for the vehicle to deal with and the 
areas can be mapped in detail. Eric Noble, President of Product Development at The Carlab adds, 
“[Autonomy] will extend the time of driving and independent living for the largest generation 
ever: The Baby Boomers.” Autonomous vehicles allow them to postpone the moment of getting 
their keys taken away in their lives and extend their working life.29 The technology aligns 
perfectly with our demographic needs. Baby Boomers had to take the keys when their parents 
could no longer drive. Autonomy allows them to postpone that moment in their own lives, and 
extends their working life. 
 
Taking these implications into consideration, you begin to see the potential for disruption that 
autonomous vehicles will have for our society. While thousands of lives saved is the biggest and 
most supported argument, other implications such as emissions, will be positive or negative 
based on how humans decide to interact with these new vehicles. The labor market in and 
around the automobile market will shift, creating and replacing old jobs. Land usage will 
inevitably change by reduction of parking spaces/lots and the way we settle around urban areas.  
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Chapter 3: Current Regulation of Autonomous Vehicles 
The National Highway Transportation Safety Administration (NHTSA) and the U.S. Department of 
Transportation (DOT) have traditionally set the nationwide safety standards for vehicles in the 
United States. Just recently, the U.S. DOT released and updated report spelling out guidance 
rather than laws or regulations concerning autonomous vehicles. This report, Preparing the 
Future of Transportation: Automated Vehicles 3.0, covers a range of measures. A few topics 
include how to approach AV regulation separately from regulation for human-driving vehicles, 
how to make decisions for vehicles without steering wheels, and other traditional human-driven 
vehicle standards. 
 
State policies – or lack thereof – are playing a significant role in pilot programs for autonomous 
vehicle testing and pilot programs in cities. Between 2011 and 2017, 22 states passed 46 bills 
related to the usage of autonomous vehicles. In addition, five governors signed executive orders 
to encourage autonomous vehicle testing.1  In 2018, AV policy boomed with 28 states 
introducing, debating, or passing 98 bills.2 
 
With the limited direction from the federal government and some state governments not 
choosing to enact any policy, cities are making their own rules for autonomous vehicle pilot 
programs. These can range from informal agreements to structured contracts between a city 
and a company. The National League of Cities 2018 Report, Autonomous Vehicle Pilots in Cities, 
investigates the way individual cities are shaping the way we think about widespread 
deployment of autonomous vehicles. State preemption is also becoming common with Georgia, 
Illinois, Texas, Tennessee, and Nevada all passing laws that forbid local governments from 
prohibiting AV piloting.3 For example, in 2016, Aldermen Ed Burke, 14th Ward, and Anthony 
Beale, 9th Ward of Illinois, introduced local ordinances to ban autonomous vehicles in Chicago. 
Burke feared the hazards that could accompany the reckless use of vehicles with advanced 
technology, while Beale focused on potential job loss from AV development.4 Governor Bruce 
Rauner (R) quickly enacted an executive order to prohibit these local measures to ban self-
driving cars as they obstructed his goal in “advancing the state to the forefront in research on 
those emerging safety technologies.” 56  
 
A major barrier seen to the autonomous vehicle industry is the NHTSA’s Federal Motor Vehicle 
Safety Standards (FMVSS). Lobbyists from the industry heavily target the NHTSA to relax its 
regulatory approach. AV manufacturers are reliant on states and cities allowing permits to test 
their technologies but are still currently limited by the NHTSA to selling 2,500 cars per year with 
the safety standard exemption lasting from two to three years. 78 
 
Operating Out of Exception 
Automotive safety regulations are split between two categories: driver safety and vehicle safety. 
Driver safety is typically regulated by the state through licensing, while vehicle safety is regulated 
by the FMVSS at the federal level. If you recall, the FMVSS specifies how vehicles sold and 
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operated in the United States must be designed. There are 73 FMVSS on vehicle crash 
avoidance, crash worthiness, and post-crash survivability.9  
 
Many innovative AV designs do not comply with FMVSS including those that lead to the 
promised benefits of the AV revolution.10 For example, Google’s AV division, Waymo, has 
autonomous vehicles without steering wheels, mirrors, breaks, and accelerator pedals necessary 
for a human to drive. They asked the NHTSA for their definition of AV designs since they would 
not need these FMVSS required steering wheels and other features.  
 
The exemptions automakers can apply for include “making easier the development or field 
evaluation of a new motor vehicle safety or impact protection features providing a safety or 
impact protection level at least equal to that of the standard.”11 But do these approaches for 
assessing equivalent safety for FMVSS make sense when it comes to autonomous vehicles? 
Traditionally, an automaker would show that a vehicle with an alternate side mirror design 
provides the same degree of visibility to the human driver. Some have proposed a similar 
standard for AVs: If the AV’s cameras and other sensors provide the same degree of visibility as 
mirrors do for a human driver, that could qualify as “a safety level at least equal to the level 
provided in nonexempt vehicles” to grant an exemption.12 
 
A new approach to this innovative technology is to develop a centralized performance-based 
system for allowing any vehicle that can drive itself without human intervention or supervision 
some or all of the time (level 4 or level 5 automation level, as set by the Society of the 
Automotive Engineers). This closely resembles the outcome-based method for regulating 
emerging technologies. 
 
Currently, the only way to set the safety standard is to drive them in real traffic and observe the 
number and types of crashes that occur.13 But the number of miles needed to be driven is too 
high in the current vehicle fleet and would be even rarer among AVs. Such a burden of proof 
could halt innovation and the industry. Proposed increases include an immediate increase to 
100,000 vehicle sales per exemption per year or a graduated increase after 25,000 vehicles the 
first year and subsequently higher caps the following years.14 
 
State Regulation on Autonomous Vehicle Testing and Legalization 
Nevada was the first state to authorize the operation of autonomous vehicles in 2011. Since 
then, 28 other states—Alabama, Arkansas, California, Colorado, Connecticut, Florida, Georgia, 
Illinois, Indiana, Kentucky, Louisiana, Maine, Michigan, Mississippi, Nebraska, New York, Nevada, 
North Carolina, North Dakota, Oregon, Pennsylvania, South Carolina, Tennessee, Texas, Utah, 
Virginia, Vermont, Washington and Wisconsin —and Washington D.C. have passed legislation 
related to autonomous vehicles. Governors in Arizona, Delaware, Hawaii, Idaho, Illinois, 
Maine, Massachusetts, Minnesota, Ohio, Washington, and Wisconsin have issued executive 
orders related to autonomous vehicles. 15  
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Figure 5: The above map of the United States shows the states that have enacted legislation allowing autonomous vehicles to 

operate in ther state, issued executive orders, both, or have not passed any legislation and no autonomous vehicles are operating 
in the state. 

State governors use executive orders, for a variety of purposes. They are based on existing 
statutory powers of the governor and do not require the state legislature to act for them to take 
effect. This in turn allows these orders to go into effect very quickly, but risk the possibility of 
being overturned by legislative review.16 Legislation for the testing and operation of autonomous 
vehicles, however, take longer to go into effect. The process includes writing a proposal, 
introducing the bill, going through committees, and passed by both chambers before finally 
being signed by the governor. While lengthy, bills are more permanent and are less likely to be 
reversed.17 
 
But there are still states that are in no rush to allow autonomous vehicle testing. Alaska, Iowa, 
Kansas, Maryland, Missouri, Montana, New Hampshire, New Jersey, New Mexico, Oklahoma, 
Rhode Island, South Dakota, West Virginia, and Wyoming have not enacted legislation or issued 
executive orders regarding autonomous vehicles.18 New Jersey Senator Robert Gordon (D) has 
stated, “there’s no great rush to get this done. We’re not facing a deadline, as far as I know. We 
might as well try to do this right and do this in a very deliberative way.” Following the self-driving 
crash that killed a pedestrian in Arizona, he added, “It just reminds us that we need to this right 
and consider all the contingencies.”19 The remaining states have created task forces to conduct 
research on autonomous vehicles before allowing them to drive on their roads. The common 
trend among these states is waiting for additional testing in other states to occur.20  
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I will explore three states with particularly interesting cases: California, Arizona, and Michigan. 
California granted the first permit for driverless testing without a human test driver behind the 
wheel. Arizona soon followed allowing an automated driving system without a human test driver 
on the roads by executive order. In addition, an institute for AV technology was created in late 
2018 in hopes of partnering public and private industry together for future advance autonomous 
vehicles. While these two states seem to be on the forefront of allowing autonomous vehicle 
technology, Michigan became the first state to pass a comprehensive set of self-driving 
regulations. This pushed the state to the forefront of autonomous vehicle technology testing and 
legalization. Furthermore, regulatory sandboxes, a method previously mentioned for regulating 
emerging technologies, have been established in the state. 
 
California 
The Department of Motor Vehicles (DMV) conducted two public workshops in 2013 related to 
developing regulations for testing of autonomous vehicles. After a public hearing held on January 
14, 2014, California DMV delivered final testing regulations to the Office of Administrative Law 
for approval. The autonomous vehicle testing regulations passed by the Office of Administrative 
law became effective on September 16, 2014 that allowed testing with a driver.21 There are 
currently 62 Autonomous Vehicle Testing Permit holders, or autonomous manufacturers, under 
this law.22 
 
Revised California DMV regulation that took effect in April 2018 allowed companies to apply for 
testing with three permit options: A testing permit which requires a driver, a driverless testing 
permit, and a deployment (public use) permit. The department carefully reviews all applications 
and does not approve any permits until it is clear that the applicant has met all of the safe 
operation requirements set forth in the regulations. 23 As of October 2018, there is only one 
permit holder under this regulation.24  
 
Waymo was granted the first permit in California to begin driverless testing on public roads. 
Issued by the California Department of Motor Vehicles, self-driving cars without a human test 
driver behind the wheel are allowed. The driverless permit allows Waymo to test its driverless 
vehicles during the day and night on city streets, rural roads and highways with posted speed 
limits of up to 65 miles per hour. Waymo is also allowed to test in fog and light rain, conditions 
that the company said its vehicles could handle.25 Since their autonomous vehicle testing in 
2009, Waymo has the most autonomous miles, reaching over 10 million.26 
 
Arizona 
By executive order in September of 2015, the State of Arizona allowed testing and operating of 
autonomous vehicles with a driver, and it without a driver by executive order in April of 2018. 
Testing or operation of self-driving vehicles equipped with an automated driving system on 
public roads are required to follow all federal laws, regulations, and guidelines, Arizona State 
Statutes, Title 28 of the Arizona Revised Statutes, all regulations and policies set forth by the 
Arizona Department of Transportation, and executive orders. Testing or operation of vehicles 



 25 

that do not have a person present in the vehicle are allowed only if such vehicles are fully 
autonomous, and a permit has been granted by the Arizona Department of Transportation.27 
 
Governor Ducey (R) has a long history of supporting autonomous vehicle testing in Arizona. He 
“is proud to welcome innovation to Arizona, often promoting news of the thousands of jobs and 
opportunities coming to the state.”28 He has already signed two executive orders, one declaring 
that companies could test the technology, and a second establishing that companies can operate 
with no driver behind the wheel if officials sign an agreement with the state that they will meet 
certain requirements. 
 
In October of 2018, Governor Doug Ducey announced an Institute for Automated Mobility, a 
regulatory sandbox that will bring government and private industry together. Governor Ducey 
created the institute via executive order. The institute aims to allow partners to research and 
test automated technology, and it will include physical centers, a simulation lab, and an enclosed 
2.1-mile test track with multiple route configurations, intersections, signage, and traffic lights.29 
A Traffic Incident Management Division designed and run by the Arizona Department of 
Transportation and Arizona Department of Public Safety will investigate autonomous 
technologies for law enforcement and first responders, utilizing a collaborative approach to 
regulation. Commerce Authority, Arizona’s leading economic development organization, has 
given the initial $1.5 million, with the Department of Transportation expected to spend an 
addition $1 million. Money for the facility will come from the Federal Highway Safety 
Improvement Program funds.30 
 
Michigan 
In December 2016, Michigan became the first state to pass comprehensive self-driving 
regulations. Governor Rick Snyder (R) signed four bills that regulate the testing, development, 
and eventually the sale of self-driving cars. The state has policies pertaining to all aspects of 
autonomous vehicles including legalized self-driving ride-sharing, allowing truck platoons, no 
driver required in vehicle laws, testing and use on public roads, and legal for testing.31 In a state 
synonymous with the automotive industry, it is important for Michigan to take the lead in 
governing autonomous vehicles.  
 
As previously noted, Michigan is also collaborating with other states and countries to share 
information and develop consistent self-driving vehicle legislation. Michigan’s Director of 
Department of Transportation, Mark Van Port Fleet, said, “collaboration has to happen at 
multiple levels, across government levels and across disciplines,” he says, noting many issues 
remain with real-world use of autonomous vehicles. “Governor Rick Snyder wants us to 
collaborate, to bring people in, to talk to people, and work [these things] out.” This collaborative 
regulative approach results in legislation that combines the best results of many involved parties’ 
research. 
 
The new laws allow testing of vehicles without steering wheels, pedals, or needed human 
control—an important allowance that aims to propel Michigan ahead of California, a hotbed of 
driverless car development. (For instance, California rules prohibit the use of fully autonomous 
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driverless cars that don’t have a steering wheel or a brake pedal—like the prototype developed 
by Google.) State officials see this as a better alternative to rules that exist in California, which 
Steudle says are too restrictive. This over-regulation is unnecessary, Steudle added. "We view 
this legislation as Michigan getting government out of the way of technology and letting it be 
deployed when it's ready," Steudle said.32 
 
One college town, in particular, has received a lot of exposure to self-driving technology. Home 
to the University of Michigan, Ann Arbor created a defined area of over 28 acres of fake 
buildings, defaced road signs, and pedestrians standing in roadways in July of 2015. What might 
seem challenging to even a human driver, these obstacles are in place as a simulation designed 
to test the university’s fleet of connected and autonomous vehicles. This is the first of its kind 
sandbox for autonomous and connected vehicles.33 Unlike public streets, Mcity's movable 
building facades, changeable traffic signal networks, and full control over things such as lane 
width allows a fully flexible sandbox. Mcity has established itself as a leading voice in connected 
and automated vehicles (CAVs). Nearly $27 million has been invested in research, development, 
and deployment projects, with 21 active projects at the beginning of 2019.34  
 
An exciting joint initiative, the American Center for Mobility, was also founded by the State of 
Michigan, Michigan Department of Transportation, the Michigan Economic Development 
Corporation, the University of Michigan, Business Leaders for Michigan, and Ann Arbor SPARK. 
This facility focuses on testing, validation, and certification of connected and automated vehicles 
in a 500-acre site in Southeast Michigan.35 The site has several varying features to create an ideal 
environment for testing and setting national standards for mobility technologies before self-
driving vehicles are deployed. Elements and environments include railroad tracks (inactive) and a 
highway loop to test at sustained highway speeds. Testing can occur during all four seasons, day 
and night, in sun, rain, ice, and snow.36  
 

 
Figure 6: Michigan is the most progressive state in allowing autonomous vehicles to operate. A quick comparison to five other 

states with progressive legislation shows that Michigan allows all five applications of autonomous vehicle testing.  
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Automated Vehicles 3.0 
Thus far, states and cities have taken the reigns in granting permits in exception of the FMVSS to 
autonomous manufacturers since driving laws along with licensing and registration all fall under 
the state domain.37 As the deployment of advanced vehicle technologies continues to be on the 
fast-track, the NHTSA has been looking for ways to encourage further innovation in AV 
technology while still maintaining and expanding its enforcement ability. NHTSA’s approach will 
most likely continue to be a wait-and-see approach allowing states to take the reins, while 
research by themselves and other autonomous champions in the industry is done. The basics of 
autonomous vehicles need to be understood in order to develop regulations that do not stifle 
innovation.  
 
Elaine L. Chao, the current U.S. Secretary of Transportation stated that “The safe integration of 
automated vehicle technology into our transportation system will increase productivity, facilitate 
freight movement, and create new types of jobs.” The Department of Transportation’s report, 
Automated Vehicles 3.0, provides voluntary guidance and voluntary policy considerations for 
manufacturers, technology developers, infrastructure owners, commercial motor carriers, bus 
transit systems, and state and local governments for autonomous technologies.38 This voluntary 
guidance is key to encouraging innovative strides in the industry. The report also states that 
NHTSA's current safety standards do not prevent the development, testing, and sale of ADAS in 
vehicles that comply with current FMVSS, including maintaining traditional controls for human-
operated vehicles.39 
 
As part of the report, the U.S. DOT established a clear and consistent federal approach to 
shaping future policy for automated vehicles with six automation principles.40 States are not 
legally obligated to comply with these principles, but are encouraged to abide by them. 

1. Prioritizing safety 
Automated driving systems will improve safety for occupants, pedestrians, and cyclists 
sharing the road, but may also introduce new risks. Potential safety risks will be addressed to 
ensure confidence in the usage of these emerging technologies. 
2. Remaining technology neutral 
The DOT will adopt flexible technology-neutral policies to promote innovation and 
competition as a means to reach safety and economic goals. The public, rather than the 
federal government, will choose the most effective technology and be the market drivers for 
mobility solutions. 
3. Modernizing regulations 
Outdated regulations impeding the development of automated vehicles will be eliminated or 
modernized. Whenever possible, the U.S. DOT will seek performance-based rules. As a 
starting point, the definitions of “driver” and “operator” will be adapted in such a way that 
they do not exclusively refer to a human, but in fact, include an automated system. 
4. Encouraging consistent regulatory and operational environments 
Regulatory consistency will be encouraged to avoid conflicting state and local laws and 
regulations surrounding automated vehicles. The goal is for AVs to operate across the nation.  
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5. Preparing proactively for automation 
Guidance, best practices, and pilot programs will be provided for a flexible automated future. 
The DOT will also prepare technology that enhances the benefits of automation such as 
connected cities and communication between vehicles and the surrounding environment. 
6. Protecting and enhancing the freedoms enjoyed by Americans 
The DOT envisions an environment in which automated vehicles can operate alongside 
conventional vehicles and other road vehicles, embracing freedom of the open road. 
Automated technologies will also enhance individual freedom by expanding mobility to 
people with disabilities and elderly Americans. 

Keeping these principles in mind, Automated Vehicles 3.0 announced that the NHTSA will 
request public comment on a proposal to streamline and modernize the procedures it will follow 
when processing and deciding exemption petitions. In addition, the DOT’s Federal Motor Carrier 
Safety Administration (FMCSA) will initiate an Advance Notice of Proposed Rulemaking to 
address AVs and regulatory gaps in the trucking industry. This includes gaps in inspection, 
repairs, and maintenance for automated driving systems.41 
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Chapter 4: The Case for Early Adoption of Autonomous Vehicles 
The implications of autonomous vehicles have the ability to revolutionize the way we get from 
point A to point B, all while saving thousands of lives. Adopting new technologies can be difficult 
and time-consuming even if the benefits clearly outweigh the costs. We saw that the adoption of 
safety belts didn’t become mandatory until 1968 even when the benefits were seen as early as 
the 1930s. Still today, 10 percent of vehicle occupants refuse to wear a seatbelt, leading to 2,500 
unnecessary road deaths annually. It wasn’t until 1998 that airbags were mandatory in vehicles 
and trucks on United States roads. The public was afraid of getting injured from the airbag itself 
rather than a violent car accident. In addition, the regulatory process slowed the requirement of 
rearview cameras to be a standard feature in all vehicles until 2018, nearly ten years after the 
law was introduced. Delays in government office and the legislative process were to blame. 
These are all associated with how soon autonomous vehicles will be adopted in the United 
States. Do we want to repeat our mistakes and delay the adoption of life-saving technologies 
because the public is afraid until the technology is perfect?  
 
RAND researches Nidhi Kalra and David Groves have developed a heuristic tool to show that 
when it comes to vehicles that drive themselves, perfection has a price.1 Do we have the leisure 
of waiting for perfect vehicles while we watch nearly 40,000 lives lost on the roads every year?  
 
Recall that almost 95 percent of crashes are caused by human error, such as speeding, 
miscalculating other drivers’ behaviors, distractions, and impaired driving.  Of course, 
autonomous vehicles aren’t perfect, but they get better each day after millions of miles of 
testing. The more miles that AVs travel on different roads, different environments, and various 
weather conditions, the more quickly their safety improves.  
 
However, many state regulations only allow for a few thousand vehicles in a testing fleet, 
hindering the accumulation of miles. Since the best way to gauge the safety of a vehicle is 
accidents or deaths per mile driven, this makes it very difficult to extrapolate the safety to an 
autonomous vehicle compared to the human-driven vehicles on the road today. If autonomous 
vehicle use were widespread, the cars would travel more miles, learn faster, and increase their 
safety more quickly. With every mile driven, an AV experiences a new situation. Software 
engineers then add thousands of variations to these situations for the vehicle to learn. That skill 
is then added to the vehicle’s knowledge base.  
 
Kalra and Groves are not only focused on the safety of autonomous vehicles now and in the 
future, but in between. They ask, “How important is it that autonomous vehicles are safe when 
they’re introduced versus how quickly they improve? Do we allow them on the roads when 
they’re like teenage drivers or do we wait for them to be as good as professional drivers?”2 
 
Several factors can impact the number of lives that can be saved. These include how quickly 
consumers give up traditional cars, how quickly autonomous vehicle technology improves, and 
the rate that the safety of non-AVs change. Kalra and Groves considered these factors while 
developing their model to estimate the number of lives saved over the coming decades under 



 30 

different scenarios of autonomous vehicle introduction, adoption, and improvement. Two 
scenarios are explored in depth: Introduce when slightly safer than humans estimated in 2025, 
and delay autonomous vehicle introduction until the technology is nearly perfect, estimated to 
be in 2040. Using their model calculations, I want to take the experiment further. What if we 
introduced autonomous vehicles now? There may be more accidents in the short term, but it will 
allow for technology to be improved at a faster rate leading to more lives saved in the future. 
 
Scenario 1: Introduce when slightly safer than humans (estimated 2025) 
Consumers have the ability to purchase autonomous vehicles that are 10 percent safer than the 
average human. Introduced into the marketplace in 2025, when they are slightly safer than 
current drivers. AVs will be fully adopted in 2065 when they account for 80% of miles traveled in 
the United States. Early adopters are eager to purchase a vehicle while the majority of Americans 
still hold skepticism of the new technology. Over time, vehicles improve by 2040 and are nearly 
perfect, about 90 percent safer than today’s human drivers. In this scenario, by 2075, the cars 
will have saved an estimated 930,000 lives saved over 50 years in a future with autonomous 
vehicles. 
 

 
Figure 7: The “Without AVs” line represents the number of car crash fatalities annually, increasing every year due to population 
increases. The “With AVs” line represents the number of car crash fatalities annualy when autonomous vehicles are adopted in 

2025 when 39,000 fatalities occur the first year. This line is much lower due to the safety technology reducing up to 94 percent of 
deaths and reducing deaths each year due to advances in safety technology. The shaded blue region is the number of lives saved 
due to the adoption of autonomous vehicle technology. This graph is an adaptation from the model created by Kalra and Groves. 

This scenario, however, does make several assumptions. It will take 40 years from 2025 for the 
autonomous vehicles to comprise 80 percent of vehicle travel. In addition, by the time 
autonomous vehicles represent 80% of miles traveled on the road, the safety as increased from 
“10 percent safer” to “nearly perfect.” But what if autonomous vehicles are widely adopted 
sooner than 40 years? Or even later? What if by the time they are widely adopted, they are only 
twice as safe than the average human driver? The following sensitivity analysis takes all of these 
scenarios into consideration, showing how many lives are saved in the following 50 years after 
AVs are first introduced. The scenario that is most likely to occur as supported by researchers, 
and also represented in Figure 7, is circled in the table for reference. 
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Figure 8: Sensitivity analysis for Scenario 1. The most likely scenario to occur is when AVs make up 80% of vehicle travel 40 years 

after 2025. At that point, they safety technology is nearly perfect. In a 50-year span, 930,000 lives are saved. 

Scenario 2: Delay AV introduction until nearly perfect (estimated 2040) 
Consumers do not have the ability to purchase an autonomous vehicle until 2040 since 
regulations require the cars to be nearly perfect and travel hundreds of millions of more miles. 
Autonomous vehicles make up 80 percent of vehicle travel 40 years later, and 390,000 lives are 
saved over 50 years in a future with autonomous vehicles. 
 

 
Figure 9: The “Without AVs” line represents the number of car crash fatalities annually, increasing every year due to population 
increases. The “With AVs” line represents the number of car crash fatalities annualy when autonomous vehicles are adopted in 

2040 when 45,000 fatalities occur the first year. This line is much lower due to the safety technology reducing up to 94 percent of 
deaths and reducing deaths each year due to advances in safety technology. The shaded blue region is the number of lives saved 
due to the adoption of autonomous vehicle technology. Fewer lives are saved since AVs are introduced later and the technology 

cannot be improved as quickly. 

In this scenario, autonomous vehicles have nearly perfect safety technology by 2040. The 
variable to be taken into consideration is how many years it takes for autonomous vehicles to be 
widely adopted and represent 80 percent of miles driven on American roads. If AVs are widely 
adopted 20 years after introduction, more lives can be saved totaling 770,000. However, if 
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autonomous vehicles take longer than expected to represent 80 percent of vehicle miles 
traveled, for example 50 years, only 210,000 lives will be saved. The most likely scenario, as 
represented in Figure 9, is circled in the following table for reference. 
 

 
Figure 10: Sensitivity analysis for Scenario 2. The most likely scenario to occur is when AVs make up 80% of vehicle travel 40 years 
after 2040, saving 390,000 lives. The analysis shows how many lives would be saved if autonomous vehicles are widely adopted 

much sooner (20 years after introduction) or later (50 years after introduction).  

Scenario 3: Introduce Autonomous Vehicles Today 
Let’s take the thought experiment further: What if we introduced them today, when we are 
unsure of their safety compared to humans, and estimate that they are a little less safe 
compared to today’s human drivers. In this scenario, 1,100,000 lives saved over 50 years in a 
future with autonomous vehicles. 
 

 
Figure 11: The “Without AVs” line represents the number of car crash fatalities annually, increasing every year due to population 
increases. The “With AVs” line represents the number of car crash fatalities annualy when autonomous vehicles are adopted in 

2020 when 37,000 fatalities occur the first year. This line is much lower due to the safety technology reducing up to 94 percent of 
deaths and reducing deaths each year due to advances in safety technology. The shaded blue region is the number of lives saved 

due to the adoption of autonomous vehicle technology and is even larger than the shaded blue region in Figure 7. 

If nearly perfect AVs prevent 29,000 of 30,000 annual deaths, it’s evident they need to be put on 
the roads. It turns out that introducing AVs when they are less than perfect, when they are 
merely better than the average human driver (scenario 2 or 3), may actually save more lives in 
the long run because we’re introducing them sooner. As a result, they get safer, faster. Once 
they’re on the road, developers would have more data to improve them than they do with their 
small test fleets. The technology improves more rapidly, more people replace their old cars 
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sooner, and still more lives can be saved.  While postponing the introduction of AVs until they’re 
nearly perfect might seem safer in the short term, it could ultimately be the more dangerous 
choice.3 
 
While logically and mathematically sound, Kalra and Grove’s argument has a large limitation: 
With no way to measure the “safeness” of an average human driver, how are we able to 
estimate the safety of an autonomous vehicle that doesn’t have nearly enough miles traveled in 
the testing phase? Researchers point out another critical unknown: Once a safety threshold has 
been established, how can we tell when a particular vehicle has achieved it? There is no method 
for gauging whether a car is nearly perfect or safer than a human driver. How do we know when 
the cars’ safety reaches a particular level of performance? In addition, gaining public support is 
more complex. 
 
We often remember the Bad better than the Good 
Gaining public support is one of the most prevalent obstacles in the widespread adoption of 
autonomous vehicles. Even with extremely rational arguments that adopting sooner allows 
manufacturers to iterate testing with improved safety software and features, we as humans are 
still hesitant. After seven years and 1.45 million miles of testing on public roads without any at-
fault incidents, Waymo was responsible for an autonomous vehicle crash. But the news and our 
memories didn’t focus on the 1.45 million miles and seven years of safe driving, we focused on 
the single minute it took the vehicle to be involved in a crash. 
 
The Lexus-model Google car was in autonomous mode and driving down a public street in 
February of 2016. As it approached an intersection in Mountain View, California, it signaled right. 
There were some sandbags on the street that it attempted to avoid, but as it tried re-entering 
the center lane after signaling, it struck the side of a public bus moving at 15 miles per hour. The 
test “driver” behind the wheel assumed the bus would let the Google car back into the lane and 
did not interfere with the autonomous driving.4  
 
No one was injured and there was minimal damage, but headlines read “Google’s self-driving car 
caused an accident” and “Google self-driving car hits a bus.”567  
 
Carstensen’s research group is studying what she describes as a “phenomenon”: Paying 
attention to negative memories is more pronounced among younger people, she said.8 This can 
particularly impede the adoption of autonomous vehicles if Americans in their early 20s today 
remember these accidents as AVs are being tested today, but may be the early adopters in the 
next five years. 
 
Another study conducted by John Cacioppo, Ph.D. at the University of Chicago demonstrated 
that the brain reacts more strongly to stimuli it deems negative. There is a greater surge in 
electrical activity and thus our attitudes are more heavily influenced by downbeat news than 
good news. This has implications for what happened following that incident in 2016 in Mountain 
View, California. Google refined its software following the incident, acknowledging that buses 
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and other large vehicles are less likely to yield. “In this case, we clearly bear some responsibility 
because if our car hadn’t moved there wouldn’t have been a collision.”9  
 
The same thing could have happened in a car operated by a human driver, who may have made 
the decision to shrug and blame it on bad luck. Google, in contrast, reacted strongly. The team 
mobilized to make sure nothing like this ever happened again. Once they completed their 
tweaks, they had changed 3,200 parts of the self-driving software, and the new code was 
uploaded to every one of the team’s self-driving cars.10 A similar process occurs every time an 
autonomous vehicle acts inappropriately, which is why Google’s software, as well as many other 
autonomous vehicle manufacturers software, are becoming more advanced and safer with every 
mile driven. But once again, the media only covered the “bad” rather than the “good,” focusing 
solely on the crash. This unfortunately will be one of the biggest hurdles for the widespread 
adoption of autonomous vehicles to overcome. Public acceptance of this new technology will 
take time, as it has with other safety features such as airbags and seatbelts, while negative 
media coverage will exacerbate this obstacle. 
 
Means to an End… To What Extent?  
The 2016 Google autonomous vehicle crash, is in my opinion, the “ideal” crash if there ever was 
one. No one was hurt or injured, minimal damage occurred, and it spurred change in the self-
driving software to make the new code safer than before. It’s the perfect example of why 
introducing autonomous vehicles earlier improves technology rapidly and more lives can be 
saved. 
 
But to what extent do these incidents turn from accidents to disasters? Periods of time can go by 
without anyone being harmed in an autonomous vehicle and then suddenly there may be a 
violent crash resulting in death. There may be a major backlash from a crash caused by ’90 
percent safer-than-human’ autonomous vehicle, grinding the industry to a halt. This would 
reverse any progress made in making consumers more comfortable with adopting the “life-
saving” technology sooner. 
 
This dreaded backlash to the autonomous vehicle industry occurred on May 7, 2016, just seven 
months after Tesla released its autopilot technology. The new feature was designed to mitigate 
the boredom of highway driving by taking over the vehicle while it navigated well-marked and 
well-maintained highways accessible exclusively by entrance and exit ramps.11 The fatal crash 
involved forty-year-old Joshua Brown and a Tesla Model S, and was the first fatal crash involving 
an autonomous operation of an automobile.  
 
Brown was traveling on U.S. 27A, a four-lane divided highway with a speed limit of 65, during the 
time of the accident. Four minutes after turning onto the highway with Autopilot engaged, 
Brown increased the vehicle’s speed to 74 miles per hour. Tesla’s software alerted Brown with 
visual and auditory warning seven times to resume control of the car.12 Less than two minutes 
later, the vehicle reached a small hill as a truck turned left across the highway. The Tesla didn’t 
stop, let alone brake. Brown’s car hit the middle of the tractor-trailer with the underside of the 
truck ripping off the top of the Model S roof. The airbags didn’t’ deploy because the speed of the 
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vehicle remained unchanged. The vehicle continued right under the trailer and veered off the 
highway before coming to a stop just over 400 yards away after it collided with a pole. Brown 
died instantly upon impact. 
 
This was the crash the auto industry knew was coming, but feared. This prompted the National 
Transportation Safety Board (NTSB) and the National Highway Traffic Safety Administration 
(NHTSA) to open an investigation. The NTSB released a report in September 2017 with its 
findings. The agency said the truck should have been visible to Brown for at least seven seconds 
before impact. Brown “took no braking, steering or other actions to avoid the collision.”13 The 
NHTSA also concluded that since Brown was supposed to be monitoring the vehicle’s driving, 
human error rather than Tesla’s software technology was primarily responsible for the crash.14 
They also established that Tesla did bear responsibility for the making and design of the 
Autopilot system.15   
 
Since then, Tesla has updated the Autopilot system that was controlling the car. But whether or 
not Brown reacted to the warning from the Model S, Tesla has some blame for selling a system 
that allowed that kind of misuse.16 Now, if the driver doesn’t take the wheel after three 
warnings, the car will slow to a stop. 
 
Consumer Reports quickly after the Tesla crash wrote, “many automakers are introducing this 
type of semi-autonomous technology into their vehicles at a rapid pace, but Tesla has been 
uniquely aggressive in its deployment. It is the only manufacturer that allows drivers to take their 
hands off the wheel for significant periods of time, and the fatal crash has brought the potential 
risks into sharp relief.”17 
 
Systems like Tesla’s Autopilot, General Motors’ Super Cruise, and Audi’s Traffic Jam Pilot are all 
level 3 semi-autonomous driver assist features that have made driving safer, according to 
preliminary research. The NHTSA’s investigation of the Brown Tesla crash found that Tesla 
vehicles with self-driving features crashed 40 percent less frequently than those without. David 
Friedman, former Deputy and Acting Administrator of the NHTSA commented, “we are 
inherently imperfect beings, and automated systems can help compensate for that. In this case, 
though, there was a glaring human error, and the system made no attempt to compensate for 
that other than to warn the driver.”18 Different autonomous manufactures use various 
technologies to increase safety in their vehicles. GM’s Super Cruise in the CT6 uses a different 
tactic from Tesla and uses an infrared camera to track the position of the driver’s head.19 But 
even that may not be enough. Keeping your head straight or having your hands on the steering 
wheel doesn’t ensure you’re paying close attention to the road and surrounding environment. In 
addition, the best combination of audio, visual, and haptic alerts to bring the driver’s attention 
back to the road is anyone’s guess.20 
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Overcoming Psychological Roadblocks 
One of the largest hurdles in the widespread adoption of autonomous vehicles is the current 
government regulations in place that slow the process for legalization of emerging technologies. 
To circumvent this, new methods previously suggested such as adaptive regulation, regulatory 
sandboxes, outcome-based regulation, and collaborative regulation should be used to the 
greatest extent.  
 
The biggest obstacle, however, is gaining public support in trusting these vehicles. It’s human 
nature to focus on the negatives and fear the unknown with emerging technologies. It may seem 
obvious and logical for Americans to start using autonomous vehicles solely based on the 
number of lives that can be saved every year. But for the human psyche – it simply isn’t enough. 
The positive impacts on the environment, the introduction of new jobs, and the increased 
autonomy given to disabled individuals help us rationalize the adoption a bit more, but there are 
still major psychological roadblocks we must overcome. 
 
The average American simply doesn’t know that much about autonomous vehicles, their 
implications, and what a future of AVs will look like. Many are wary of a technology they don’t 
understand. Other people note that although they know it is irrational, they are still scared of 
riding in these vehicles. This is similar to the fear of flying. A report co-authored by researchers 
at Massachusetts Institute of Technology, University of California Irvine, and the Toulouse School 
of Economics argues that trust-building should be a clear priority for manufacturers, service 
providers, and regulators seeking to promote the adoption of autonomous vehicles.21 With the 
media playing to our cognitive biases resulting in greater fear, manufacturers and industry 
players need to manage potential riders’ expectations. This can be done through helping people 
feel like they understand how these vehicles work through metaphors, analogies, and models. 
People should be prepared for the inevitability of rare accidents, while emphasizing the relative 
superior safety of AVs compared to human-driven cars. 
 
While the “lives saved” argument may not by itself convince someone to ride in an autonomous 
vehicle, it does motivate us to not wait around 20 years for autonomous vehicle technology to 
be nearly perfect. States need to allow autonomous testing in larger fleet sizes, increasing the 
number of vehicles per permit to exceed 2,500. This allows more miles driven, vehicles to learn 
from their mistakes, and improve the autonomous technology at faster rates. 
 
One coalition in particular, Partners for Automated Vehicle Education (PAVE), is taking all of 
these barriers into consideration and has created educational programs to help consumers 
become comfortable with autonomous vehicles. PAVE has partnered with industry leaders such 
as Cruise Automation, Audi, Intel, Lyft, Waymo, and the U.S. Chamber of Commerce. They are 
dedicated to “educate policymakers and the public about automated vehicles and the increased 
safety, mobility and sustainability they can bring.”22 Recently, they have taken a hands-on 
approach by coordinating public demonstrations in major cities where the public can see and 
experience autonomous vehicles. Attendees can learn how they work and see what they’re like 
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on the road. The ultimate goal is to engage the public with factual, hype-free information about 
AVs. Coalitions like PAVE have the most potential to break the psychologic barriers Americans 
hold and move people towards autonomous vehicles as soon as possible. 
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Epilogue 
It’s exciting to live through a time where we get to experience a total disruption to a major 
industry that is deeply woven through American culture. The first century of the automobile 
gave us the ability to travel, be liberated, and drive down open roads whenever we wanted to 
just feel free. You could say that car culture was a large part of the American Dream.  
 
But over the years, these vehicles have become inefficient, deadly, and negatively impacting the 
environment we are trying so desperately to save. And unfortunately, that pride in finding a car 
that you have an emotional connection to has started to fade the last few years. Instead of 
choosing between a Chevrolet and a Ford, young adults have recently found themselves 
choosing between an Apple or an Android to represent their identity.  
 
It saddens me a bit that we are losing the grip on American car culture. Growing up outside of 
Detroit, cars have always given me a sense of home and pride that others my age don’t seem to 
feel anymore. There isn’t a summer that goes by without me experiencing the Woodward Dream 
Cruise, where antique and beautiful classic cars stroll through 17 miles of metropolitan Detroit 
and people line up for miles just to watch them drive by feeling nostalgic. I still get that feeling 
when I remember refusing to go to bed at night when I was three without my dad driving around 
the neighborhood in his ’88 Corvette convertible. I would get ready for bed as fast as I could, 
change into my Barbie nightgown, and race to the front seat of the car where my dad would be 
waiting for me to yell “hit it, Daddy, hit it!”  
 
Feeling the wind through my hair and the familiar rev of the engine on those nights are some of 
the earliest memories of my childhood. I felt free like many Americans do when they buy their 
first car and have the ability to go anywhere at any time. One significant concern people have for 
the adoption of autonomous vehicles is that people want to keep driving and have that 
autonomy. It will be a major obstacle – a Boston Consulting Group report found in their studies 
that car culture countries are more likely not to adopt autonomous vehicles. Countries on the 
lower end of the acceptance spectrum, such as Japan (36%) and Germany (45%) have had a 
strong established car culture for more than 100 years. However, countries such as China (74%) 
and India (85%) are eager for autonomous vehicles to relieve congestion and improve 
commuting. 1 
 
An extensive history with automobiles is hard to relinquish. The United States lies in the middle 
of the acceptance spectrum at 53%. However, this figure is due to rise in the next few years as 
the younger generations seek instant transportation and have fewer ties to the American car 
culture. The share of high school seniors across the country who have a driver’s license 
decreased from 86 percent in 1996 to 71 percent in 2015.2 We can now use public 
transportation or a ride-sharing app when we need to. It’s more efficient, while the costs of 
parking, insurance, maintenance, and fuel are eliminated.  
 
I often remember the quote Mary Barra, CEO of General Motors, has said many times: “The 
transportation industry is going to change more in the next five years than we have seen in the 
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last fifty.” It’s a bit scary, but it’s incredibly exciting. Thousands of lives will be saved every year 
with 94 percent crash reductions. The independence that people sought 50 years ago as they 
purchased a new vehicle will be extended to the elderly, children, and the disabled that are 
unable to drive in traditional vehicles. We are once again seeing a revolution in the automobile 
industry that further extends autonomy to the American people. 
 
Buckle up.  
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