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Self-driving vehicles will transform the transportation sector, cut business costs and increase
economic capacity, while dramatically reducing the number of road fatalities. In this report, we
discuss the possible timeline for this exciting new technology and the potential impact on our
economy and lives.

Timeline
Autonomous driving technology presents one of the most promising safety developments in the
history of the automotive industry. In the past two years, automakers have made incredible advances
in the capabilities and, almost as crucially, the affordability of the technology. Some market leaders
aim for a roll-out of autonomous vehicles (AVs) by the start of the next decade—in fact, one brand is
already fully equipping its cars to “switch on” once testing and regulations permit. The U.S. National
Highway Traffic Safety Association (NHTSA) aims to eliminate all motor vehicle crash fatalities
by 2046, thanks in large part to advances in the technology. While this may seem like a lofty goal,
studies have found nearly 95% of all accidents are due to driver error or impaired physical state.
Measures to improve vehicle safety and save lives are of an immeasurable benefit, but there remains a
considerable amount of development before full autonomy will become viable and have a broader
impact on accident rates.
The most important issue to consider is the network effect. Safety improvements are dependent
on the number of AVs on the road. Autonomous systems communicating with each other could in
theory achieve close to perfect safety; but, as a few test cases have shown, these systems are no
match for bad driving habits. Accident rates for AVs have demonstrated some improvement in
urban testing environments, but they still are significant. Therefore, the full benefits of autonomy
will not come to fruition until a vast majority of vehicles are fully autonomous. This presents a
challenge as the U.S. vehicle fleet is massive at over 260 million units. The Insurance Institute for
Highway Safety (IIHS) calculates that, even if the government legislated that all new vehicles
sold be fully autonomous, it would still take 25 years for the fleet to fully migrate to an
autonomous system. In the meantime, while safety will improve, leaving Junior with the keys
won’t be worry-free for some time.
Another big issue revolves around the limitations of autonomous functionality. Due to an
insufficient network of AVs and the risks inherent with pedestrian traffic, most systems will be
limited to highway driving in the near-term. While commuters may disagree, statistics indicate
that the highway is in fact the safest environment to drive in. According to calculations by the
IIHS, even if every car on the highway was autonomous—thereby preventing nearly all highway
accidents—total road fatalities would decrease by only 17%. This serves to highlight the
complexity of city driving for autonomous systems.
With that glum business out of the way, let’s examine some of the more positive short-term
developments in AV technology. Autonomous features have spread to over 17 vehicle makes in
the 2016 model year and are set to rise exponentially. In an effort to offer some clarity to
consumers, SAE International developed a class system for levels of autonomy, which now
represents the standard for regulators (Table 1). Class 1 functions, such as dynamic braking
support, allow the driver full control, but also prepare the vehicle’s suspension and systems for
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Table 1

Levels of Autonomy for Self-driving Vehicles
SAE
Class Name

Definition

Implementation

1

Driver
Assistance

Driver-assistance system of either steering or speed using information about Currently used in several models
the driving environment, and with the expectation that the human driver
perform all remaining aspects of the dynamic driving task

2

Partial
Automation

Driving mode-specific execution by one or more driver assistance systems of Currently available in some luxury
both steering and speed using information about the driving environment, models
and with the expectation that the human driver perform all remaining
aspects of the dynamic driving task

3

Conditional
Automation

Driving mode-specific performance by an automated driving system, albeit Still not fully used. Some aspects
with the expectation that the human driver will assume control if necessary available in controlled environments

4

High
Automation

Driving mode-specific control by an automated driving system, even if a
human driver does not respond appropriately to a request to intervene

2020/2021 target for some major
automakers and suppliers

5

Full
Automation

Full-time control by an automated driving system under all roadway and
environmental conditions that can be managed by a human driver

“At least a decade or more” says General
Motors/Carnegie Mellon Autonomous
Driving Collaborative Research Lab

possible impact, thereby greatly improving emergency handling. Adaptive cruise control, which
operates similar to cruise control yet adjusts vehicle speed to maintain safe distances, would also
be classified as Class 1 autonomy. More advanced highway “autopilot” systems would find
themselves in Class 2 or 3, but only on a highway and in normal weather conditions. The same
applies for “Traffic Jam Assist” which would allow autonomous function only under certain
traffic conditions and speeds.
Educating drivers on the limitations of AVs, and finding the right balance between the driver’s
ability and the car’s ability to assess the environment, represents a big challenge—one that has
already resulted in some tragedy. Even the purported “fully autonomous” vehicles planned for
early next decade will be constrained to local geo-mapped areas and ride-sharing services. It will
likely take well over a decade before cars approach the level of autonomy associated with
Class 5, wherein the driver no longer needs to keep an eye on the road. Developing the
infrastructure (improved signage and lane painting) to support AVs (as well as to thwart hackers)
could take as long as developing the technology to make them run. In the meantime, recent
innovations offer a good degree of safety enhancements and may at least spell the demise of the
dreaded parallel-parking test.

Impact on Lifestyles and Economy
Autonomous vehicles have the potential to dramatically change the way we work and get around.
For riders, a self-driving vehicle will be an extension of the office and home—a relatively safe
place for productive and leisure pursuits, rather than a stressful chore. Vehicle use will increase,
especially since AVs can be “driven” by the elderly, young and immobile. AVs should encourage
the use of on-demand, ride-hailing services, as costs fall. Online commerce can only accelerate.
An OECD study finds that urban road use could increase 6% if a shared fleet of self-driving
vehicles replaced some forms of public transportation, such as buses.1 Still, it’s unclear whether
1

OECD. Urban Mobility System Upgrade: How shared self-driving cars could change city traffic.
http://www.itf-oecd.org/sites/default/files/docs/15cpb_self-drivingcars.pdf
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vehicle ownership rates would increase, as a single AV could be
used to chauffeur several family members around each day.
AVs will enhance the quality of life by greatly reducing the number
of deaths and injuries caused by accidents and by alleviating driver
stress (and road rage). This could relieve pressure on health-care
costs as the population ages. By spurring demand for car-sharing
services, AVs will enhance vehicle flexibility, allowing families and
businesses to select the right vehicle for the task at hand (no more
piling the kids into a Fiesta for cross-country trips). Increased fuel
efficiency (no jack-rabbit starts) and less traffic congestion (fewer
accidents) could also reduce carbon emissions, improving air quality.
Urban planners and homebuilders take note. The OECD estimates
that AVs could lead to 20% fewer urban parking spaces, allowing
for more productive uses (stores and offices) or leisure activities
(parks). Less stress from driving and finding a parking spot in a big
city could increase the demand for urban living. Conversely, more
productive and leisure time spent in AVs means a less onerous
commute, possibly increasing demand for suburban living, so
homebuilders could see greater demand for large detached homes
outside the city.
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Products, services and jobs at risk from AVs:
- Drivers of trucks, buses, trains and taxis
(including Uber drivers)
- Auto mechanics due to fewer repairs for accidents
- Car sales persons and three-car garages if
ownership rates fall
- Auto insurance sales persons given fewer
accident insurance claims (the liability for AVs will
largely rest with manufacturers)
- Motels along highways, as “former drivers”
can sleep in vehicles for long-distance
trips. Also applies to eat-in restaurants

AVs could increase demand for:
- Online shopping given lower delivery costs
- Pay-per-use mobility services
- Digital-media entertainment for enjoying in the vehicle
- Take-out food services for in-car consumption
- Technology workers to develop AVs
- Managers of ride-sharing services

The economic impact of AVs could be material. For companies, AVs will raise productivity
and reduce transportation costs. A shared fleet of driverless trucks will improve supply-chain
efficiencies, while greatly reducing labour costs. Less traffic congestion and more efficient usage
(AVs can operate close together and at night without falling asleep) will also enhance
productivity. Forbes estimates that the welfare associated with fewer accidents and greater
productive time could tally about $640 billion a year, or 3% of U.S. GDP.2 Another study
suggests a 90% AV adoption rate could generate about $450 billion in economic savings each
year, or 2% of GDP.3 Furthermore, by increasing the economy’s productive capacity and
reducing transportation costs, AVs could help the economy run faster without fanning inflation,
keeping interest rates down.
For the auto industry, greater usage and shorter lifespans of AVs suggest that any decline in
ownership rates won’t translate into a reduction in vehicle production. Since cars today sit unused
about 95% of the time, they tend to last 11 years. AVs will likely need to be replaced at least
twice as often, every 3-to-5 years as per taxis and police vehicles.
Bottom Line: By enhancing productivity and reducing business costs, while making our roads
much safer, self-driving vehicles could have a profound impact on the economy, possibly starting
in the 2030s. That’s something to honk about!

2

3

Forbes. The Massive Economic Benefits Of Self-Driving Cars. Adam Ozimek.
http://www.forbes.com/sites/modeledbehavior/2014/11/08/the-massive-economic-benefits-of-self-driving-cars/#4f5fb6c768d9
Eno Center for Transportation. October 2013. Preparing a Nation for Autonomous Vehicles: Opportunities, Barriers and Policy Recommendations.
Daniel J. Fagnant, Kara M. Kockelman. https://www.caee.utexas.edu/prof/kockelman/public_html/ENOReport_BCAofAVs.pdf
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