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TECH AND THE FUTURE OF 
TRANSPORTATION: FROM HERE 
TO THERE
BY CHARLES MCLELLAN

Articles about technology and the future of  transportation rarely used to get far without mentioning jet-packs: 
a staple of  science fiction from the 1920s onwards, the jet pack became a reality in the 1960s in the shape 
of  devices such as the Bell Rocket Belt. But despite many similar efforts, the skies over our cities remain 
stubbornly free of  jet-pack-toting commuters.

For a novel form of  transport to make a material difference to our lives, several key requirements must be 
satisfied. Obviously the new technology must work safely, and operate within an appropriate regulatory 
framework. But public acceptance and solid business models are also vital if  a new idea is to move from R&D 
lab to testbed to early adoption, and eventually into mainstream usage.

There’s inevitably a lot of  hype surrounding the future of  transportation, but also plenty of  substance, with big 
investments being made both by disruptive tech companies and by incumbent industry players. Can technology 
help to get us and our goods around quicker, in greater safety, and with less damage to the planet?

CONNECTED & AUTONOMOUS VEHICLES (CAVS)
Driverless cars, or Connected and Autonomous Vehicles (CAVs) are getting the lion’s share of  attention, but 
the wider implications of  CAVs and other novel forms of  transport are also firmly on the agenda—including 
smarter, greener cities and more 
efficient distribution of  freight and 
consumer deliveries.

To get an overview of  a large part of  
this subject area, it’s worth examining 
Gartner’s Hype Cycle, and the 2017 
status of  technologies relating to 
connected vehicles and smart mobility.

Waymo’s fully self-driving Chrysler Pacifica Hybrid minivan (image: Waymo) 
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Most of  the technologies listed here are in the early stages of  the progression towards mainstream adoption, 
according to Gartner, with only five out of  30 making it beyond the Trough of  Disillusionment.

No surprise, then, that there’s a lot of  activity in the CAV market. In a report published last October The 
Brookings Institution collated reports of  “investments and transactions attributable to autonomous vehicles or 
core technologies” between August 2014 and June 2017, and found over 160 separate deals amounting to some 
$80 billion. These covered auto electronics, microchips, rideshare apps, AI/deep learning, digital mapping, 
non-AI software, physical systems and sensors. The authors concluded that “investment in 2018 should be 

IMAGES: GARTNER (TOP), ZDNET (BOTTOM)
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substantially more than the $80 billion disclosed from 2014 to 2017, and continue upward for some period of  
time as the race to deploy self-driving moves on.”

At the same time, public perception of  autonomous vehicle safety seems to be heading in a positive direction. 
In a survey last year, Gartner found that while 55 percent of  respondents (from the US and Germany) would 
not consider travelling in a fully autonomous car, 71 percent would ride in a partially autonomous vehicle.

These findings are echoed by the Deloitte 2018 Global Automotive Consumer Study, which found that the 
percentage of  respondents considering fully self-driving vehicles unsafe ranged from 57 percent (in Japan) to 
22 percent (in Mexico). In the previous year’s survey the figures were much higher, ranging between 81 percent 
(S Korea) and 54 percent (Brazil):

Still, as Deloitte notes, there’s a way to go when it comes to the perception of  fully autonomous vehicles, with 
“almost half  of  consumers in most markets doubting the safety of  this technology.”

IMAGE: DELOITTE 2018 GLOBAL AUTOMOTIVE CONSUMER STUDY
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Clearly the degree of  driving autonomy is important, and this has been codified by SAE International into six 
levels ranging from no automation (Level 0) to full automation (Level 5):

Levels 3 and above are considered to be ‘automated driving systems’. In a Level 3 vehicle, the system handles 
steering, acceleration and deceleration, and monitors the driving environment, with human intervention 
available on request. A fully automated Level 5 vehicle does not require a steering wheel, pedals or any other 
controls—humans, if  present, are simply passengers.

Many trials of  autonomous vehicles are underway around the world, with the highest concentration in 
California, which not coincidentally provides the best statistics on traffic accidents involving them. Since 2014, 
California’s Department of  Motor Vehicles (DMV) has logged 54 autonomous vehicle accident reports (as of  
18 January 2018).

Reading through these reports, we judged that only four (7.4%) could be ‘blamed’ on the AV—and every 
one of  those was under manual control at some point during the incident. Almost all were minor, low-speed 
accidents with no injuries, and the majority (56%) involved the AV being rear-ended by a vehicle driven by an 
inattentive human.

IMAGE: SAE INTERNATIONAL
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The California DMV is currently in the process 
of  amending its regulations to allow the testing 
of  fully autonomous vehicles without drivers 
(i.e. Level 5 vehicles), which should result in an 
interesting new crop of  accident reports.

The key to improving the performance and safety 
of  autonomous vehicles lies in the maturing 
of  the underlying vehicle-to-vehicle (V2V) and 
vehicle-to-infrastructure (V2I) communications 
and (real-time) data processing systems. Over 
time, the components involved—including LiDAR 
systems, for example—will become cheaper, 
helping to remove another barrier to adoption. 
They will also become more power-frugal, making 
them more suitable for deployment in cleaner 
electric vehicles.

Autonomous vehicles are likely to prove much 
safer than conventional ones, and public confi-
dence in them will surely increase. But even in the 

best-case scenario for CAVs, there will inevitably 
be a time lag as conventional vehicles are gradually 
phased out: the average age of  light vehicles 
in the US in 2014 was 11.4 years, for example. 
The transition period, which could last well over 
a decade, will see roads carrying a mixture of  
autonomous and human-driven vehicles, and is 
likely to prove challenging for drivers, passengers, 
regulators and enforcement agencies.

And of  course, once CAVs become the norm 
they will still have to deal with pedestrians and 
other unpredictable non-vehicular elements in the 
environment. There may be fewer auto accidents, 
but insurance companies and lawyers will 
doubtless still find a way to make money.

DELIVERY DRONES
Most people are familiar with drones from 
footage in the media, and low-end devices are 

image: amazon
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now affordable enough for enthusiasts to get directly involved. Meanwhile, on the commercial side, logistics 
companies like Amazon (Prime Air), DHL and UPS are investigating the use of  drones for parcel distri-
bution—particularly ‘last mile’ deliveries in rural areas where conventional vans and trucks can struggle. 
Google’s X ‘moonshot factory’ is also doing R&D on delivery drones under its Project Wing.

As far as public acceptance is concerned, the position on drone deliveries seems to be ‘interested but wary’. An 
online survey conducted by the US Postal Service in June 2016 found that while three-quarters of  the 1,465 
respondents expected drone delivery by 2021, less than half  (44%) liked the idea. Drone malfunction was the 
main concern (46%) with theft (16%) and intentional misuse (14%) much less serious worries. Speedy delivery 
was the main reason for interest in the technology, with emergency delivery also highly ranked. In the UK, 
the IMRG Consumer Home Delivery Review 2016 found that only a quarter of  its 1,280 survey respondents 
(25.6%) would be prepared to have parcels delivered by drone—up slightly from the previous year’s survey 
(23.8%).

Regulation will be a key factor in the future of  
delivery drones. In the US, this is the remit of  the 
Federal Aviation Administration (FAA), whose 
strict Part 107 Rules allow a certified pilot to fly a 
single drone so long as the entire system weighs 
less than 55 pounds (25kg), the flight remains 
within line of  sight of  the operator and doesn’t 
cross national or state borders. Other Part 107 
restrictions are that drone flights must take place 
in daylight, remain in Class G (uncontrolled, 
low-altitude) airspace, cannot be operated from 
moving vehicle or pass over anyone not directly 
participating in the operation.

The FAA can provide waivers to these rules on 
application, and is in the process of  amending and broadening them—something that will be required for the 
sort of  operations envisaged by Amazon and others. It’s no coincidence that the first Prime Air demonstration 
was in the UK, where the regulations are somewhat less restrictive.

Meanwhile, NASA is developing an Unmanned Aircraft System (UAS) Traffic Management system, or UTM. 
This is essentially automated air traffic control for drones—another key component of  a commercial drone 
ecosystem.

NASA’S PROPOSED AIR TRAFFIC CONTROL SYSTEM, OR UTM, WILL 
SAFELY MANAGE DRONE OPERATIONS IN THE AIRSPACE ABOVE 
BUILDINGS AND BELOW CREWED AIRCRAFT OPERATIONS IN 
SUBURBAN AND URBAN AREAS. 
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Alternatively...
Regulatory issues surrounding delivery drones and larger CAVs have 
led Starship Technologies—whose co-founders are Janus Friis and Ahti 
Heinla of  Skype fame—to take a more down-to-earth route: Starship’s 
small six-wheeled self-driving robot can operate within a 3km (2-mile) 
radius, delivering goods such as parcels, groceries and food in 15-30 
minutes. 

By October last year Starship robots had clocked up 100,000km of  
driving, with pilot programs including a pizza delivery service in 
partnership with Domino’s.

FLYING TAXIS
A step up from the delivery drone is the two-seater Volocopter 2X, an 
18-rotor VTOL (vertical take-off  and landing) aircraft powered by nine high-ca-
pacity batteries that can be piloted or, in permissible areas, fly autonomously. The 290kg Volocopter 2X has a 
maximum payload of  160kg and a range of  27km (17mi) with a cruise speed of  70km/h (43mph); maximum 
flight time is 27 minutes at a cruise speed of  50km/h (31mph). Safety features include multiple redundancy in 
critical components such as propellers, motors, power source, electronics, flight control and displays—plus an 
emergency parachute, although the manufacturer claims “you will never require it”.

image: starship technologies

image: volocoptor
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The first test flight for the Volocopter ‘air taxi’, which its German manufacturer sees as an on-demand smart-
phone-summoned service, took place last September in Dubai. At the event, Volocopter CEO Florian Reuter 
announced plans to launch the flying taxi service within five years.

In the US, Uber and NASA are collaborating on a VTOL taxi scheme called Uber Elevate, with demonstrations 
planned for 2020 and a service launched by 2023.

HYPERLOOP
Perhaps the most futuristic of  all 
new transportation technologies 
is Hyperloop—a combination 
of  maglev train and (partial) 
vacuum tube capable of  propelling 
‘capsules’ or ‘pods’ of  passengers 
and/or freight at velocities 
approaching the speed of  sound.

Although based on pre-existing 
ideas, Hyperloop’s recent visibility 
is down to super-entrepreneur 
Elon Musk, who released an 
open-source white paper entitled 
Hyperloop Alpha in 2013 outlining 
the technology and promoting its 
suitability for linking “high traffic city pairs that are less than about 1500 km or 900 miles apart.” Beyond that 
inflection point, Musk argued, supersonic air travel should be cheaper and faster.

To date, tests of  Hyperloop systems have reached 240mph (387km/h) -- about a third of  the 760mph 
(1,200km/h) posited by Musk in his 2013 white paper.

Hyperloop may eventually get fully up to speed, but plenty of  issues remain surrounding public acceptance, 
regulation and business viability.

In an online survey of  1,346 US adults conducted in February 2017, 17 percent of  respondents said they would 
choose a one-time hyperloop trip over a one-time trip to space. That may have cheered the technology’s propo-
nents, but the survey also revealed that 43 percent doubted Hyperloop would be available in their lifetime. Were 
it up and running now, 37 percent said they would use it, with 8 percent refusing outright.

IMAGE: SPACEX/TESLA

TECH AND THE FUTURE OF TRANSPORTATION

COPYRIGHT ©2018 CBS INTERACTIVE INC. ALL RIGHTS RESERVED.
10

http://www.zdnet.com/article/dubai-begins-testing-drone-taxi-service/
http://www.zdnet.com/article/uber-working-with-nasa-to-make-flying-taxis-a-reality/
https://www.uber.com/info/elevate/
https://en.wikipedia.org/wiki/Hyperloop
https://en.wikipedia.org/wiki/Elon_Musk
http://www.spacex.com/sites/spacex/files/hyperloop_alpha-20130812.pdf
http://www.zdnet.com/article/virgin-hyperloop-one-hits-new-top-speed/
https://www.inverse.com/article/29033-hyperloop-yougov-liligo-survey-lfietime-space-travel


Building a Hyperloop system is major undertaking, 
whether the partial vacuum tube is located above or, 
more expensively, below ground. Typically, Elon Musk 
has founded his own tunnelling business, The Boring 
Company, among whose goals is to reduce the cost of  
tunnel construction—which currently can be as much as 
$1 billion per mile.

Apart from construction cost, other questions hovering 
over Hyperloop include land acquisition and building/tunnelling rights, environmental impact, safety standards 
and security.

None of  these potential obstacles have deterred several startups from seeking to advance and implement 
Hyperloop technology. Apart from Elon Musk’s SpaceX/Tesla, the frontrunner is Hyperloop One—recently 
rebranded Virgin Hyperloop One following an (undisclosed) investment by Richard Branson’s group.

Notable Hyperloop One milestones include: a Global Challenge, launched in May 2016, that identified 10 
possible routes from a shortlist of  35; a test track—DevLoop—in Nevada, completed in March 2017; and the 
current Hyperloop speed record, set in December 2017 on the DevLoop. Although Virgin Hyperloop One says 
it is “working aggressively to meet a goal of  having three production systems in service by 2021,” anyone who 
has followed the tortuous progress of  its Galactic stablemate may be forgiven for not holding their breath.

Other players in this nascent ecosystem include Hyperloop Transportation Technologies (HTT), Transpod and 
Arrivo.

SMART CITIES
Novel transport technologies that make it to the mainstream will operate in a smarter, more connected world. 
This will have profound implications for the way cities are designed (or redesigned) and managed, and will 
transform our experience of  moving within and between them. But it’s early days yet.

Smart cities, and in particular the place of  autonomous vehicles within them, were the subject of  an infor-
mative panel session at CES in January, where several industry experts offered insights on the current state of  
play. Here’s a flavour of  the discussion.

Mike Abelson, vice president, global strategy, at General Motors set the tone: “From our testing in San 
Francisco what we’re learning right now is how the vehicles interact with the environment around them—
pedestrians, cyclists, all the other traffic. Experiments on how autonomous vehicles may enable us to 

image: virgin hyperloop one
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significantly redesign and reimagine the city—we haven’t gotten to that stage yet. I think you’ve got to have a 
reasonably large fleet deployed and be working with the city on trying to run some experiments. We’re looking 
forward to that interaction, because I think autonomous vehicles will have a significant and fundamental effect 
on how cities operate and how they’re laid out physically.”

For Erez Dragan, senior VP, advanced development & strategy, at Mobileye, mapping is a key factor: “A very 
critical enabler of  autonomous driving is a dynamically updated map of  the environment, and the way to do 
that with our technology is crowd-sourcing using single-camera, lower-autonomy vehicles.”

Such projects clearly require a high level of  connectivity, 
which was addressed by Nakul Duggal, vice president, 
product management at Qualcomm: “What we have started 
to focus on recently—in the last 15 months or so—is 
‘vehicle-to-x’ [V2x]. If  you start to equip infrastructure in 
cities [with sensors]—traffic lights, construction zones and 
so on—it allows the car to essentially have a sensor that 
‘hears’ exactly what the environment is looking like. As 
the city of  the future starts to get modernised in terms of  
connectivity—getting to 5G, getting to denser networks—
the transportation network needs to be more intelligent. 
As that network gets connected, with technology that can 
communicate to vehicles, you’re going to be able to have local context. So an intersection should be able to 
indicate to cars what the average speed is at that point in time, for example.”

Dynamic maps, sensor-equipped infrastructure and intelligent connectivity should enable more efficient routing 
and parking in smart cities. Along with ride-sharing schemes and electric vehicles, such developments could 
save time, free up land, and reduce pollution and congestion in tomorrow’s cities.

THE WIDER ECONOMY
Although consumer aspects of  new transport technology receive the most coverage, analyst firm Forrester is 
clear that it’s the commercial world that will be disrupted first. In a July 2017 report titled Autonomous Vehicles 
Will Reshape The Global Economy, six areas are considered to be “poised for profound transformation”: 
automotive, shipping and logistics, insurance, government, media, and data security and privacy.

Although consumer 
aspects of new transport 
technology receive the 
most coverage, analyst 
firm Forrester is clear 

that it’s the commercial 
world that will be 

disrupted first.
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“Before we even come close to seeing widespread consumer adoption,” says Forrester, “shipping and logistics 
companies like Amazon, DHL, and UPS will pioneer the commercial use of  autonomous vehicles. Practically 
every interview we conducted agreed: Shipping and logistics is where vehicle autonomy shows the most  
near-term potential.”

New research by market intelligence firm Tractica supports this view, predicting that sales and revenue from 
autonomous trucks and buses will rise from 343 and $84 million in 2017 to 188,000 and $35 billion in 2022: 

“The potential for autonomous trucks and buses is 
huge and market growth is accelerating, with news 
of  successful pilot projects coming at an increasing 
pace,” said Tractica research analyst Manoj Sahi in 
a statement. “Considering the next 2 to 3 years as a 
make or break time, several prominent companies are 
prioritizing investment for large-scale development,” he 
added. 

Here’s how the analyst firm sees the next decade or so 
unfolding:

IMAGE: AUTONOMOUS TRUCKS AND BUSES, TRACTICA 2018

IMAGE: FORRESTER
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ARE WE THERE YET?
Transportation is about to get a technology-driven reboot—and not before time, considering the accident-
prone, polluting, resource-guzzling and time-consuming nature of  many of  our current methods of  moving 
people and things around.

Right now, many new transport technologies are being tried out, and many vested interests are jockeying for 
position in the developing ecosystem. The details are still taking shape, but future transportation systems will 
certainly be connected, data-driven and highly automated. The journey from here to there promises to be a 
fascinating one.
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BY AMY TALBOTT

In a recent survey conducted by ZDNet’s 
sister site Tech Pro Research, 50 percent of  
respondents predicted that their industry would 
be affected slightly or not at all by autonomous 
transportation within the next 10 years. When 
asked about the next 25 years, however, 
48 percent of  respondents predicted big 
changes coming to their industry as a result of  
autonomous transportation.

The majority (64%) of  the 289 respondents said 
their company isn’t currently doing anything 
involving autonomous transportation. Most 
other respondents said their companies were 
still in the planning and prototyping phases.

The societal impact of  autonomous 
transportation seemed to be a big issue for most 
respondents. Only 12 percent said they had no 
concerns about things like safety, job loss, or 
regulatory issues.

When asked an optional open-response question 
about the effect of  autonomous transportation 
on their own lives within the next decade, some 
respondents gave strongly worded answers. 
But a sentiment analysis revealed that many 
respondents didn’t anticipate much of  an effect 
on their personal lives at all.

MOST WORKERS SAY IT WILL TAKE 
A WHILE FOR AUTONOMOUS 
TRANSPORTATION TO IMPACT THEIR JOB

IMAGE: ERIK UNDERWOOD/TECHREPUBLIC
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The infographic contains a sampling of  the open-ended responses, as well as other results of  the research. 
For more findings, including the biggest concerns about autonomous transportation and opinions about what 
should be done to mitigate potential threats, check out the full report, Autonomous transportation research: 
Predicting impact on industries, companies, and personal lives. (Tech Pro Research membership required.)
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DOSSIER: THE LEADERS IN 
SELF-DRIVING CARS
BY ALISON DENISCO RAYOME

When it comes to self-driving car manufacturers, people are quick to name companies like Tesla, Apple, and 
Waymo as the leaders in the space. But this perception doesn’t match up to the reality of  who is making the 
greatest strides developing and deploying autonomous driving technologies, according to a recent study from 
Navigant Research.

The research firm rated manufacturers based on 10 criteria: Vision; go-to market strategy; partners; production 
strategy; technology; sales, marketing, and distribution; product capability; product quality and reliability; 
product portfolio; and staying power. 

Notably, Tesla, Uber, and Apple are missing from the top 10 list. 

“We’re at the point where companies are promising specific features or specific pilot deployments that will 
no longer involve a human actively monitoring every aspect of  the trip,” said Bryant Walker Smith, assistant 
professor of  law at the University of  South Carolina and expert in the autonomous vehicles space.

Because automated driving involves a diverse range of  technologies, different companies tend to be stronger 
in certain areas, Walker Smith said. “It’s very hard to compare apples to oranges in this case, or comparing 
Waymos to GMs,” he added. 

While some companies on the list are working as a one-stop shop—tackling the hardware, firmware, and 
software—others are working with third-party partners and vendors to develop their autonomous vehicles.

Here are the 10 companies leading in autonomous vehicle creation, according to Navigant.

1. GM
GM topped the list, with a recent design reveal of  its Level 4 self-driving Cruise AV, which does not include a 
steering wheel. 

“GM is making announcements that suggest that some sort of  limited deployment of  their truly driverless 
systems is imminent,” Walker Smith said. The company is taking a similar approach to Apple, he added, in that 
it wants to do everything: Design and build the car and software. 
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In December 2017, the company announced 
plans to deploy a large-scale fleet of  driverless 
taxis in large cities by 2019 -- making it among 
the first autonomous car developers to provide a 
timeline to their efforts. GM expects the taxis to 
create 20-30 percent profit margins and a “total 
addressable market of  several hundreds of  billions 
of  dollars,” CFO Chuck Stevens said. 

And in January 2018, GM submitted a petition to 
the US Department of  Transportation (USDOT) 
seeking permission to begin operating its fully 
autonomous cars in a commercial ride-hailing 
service in 2019. 

Despite this, Michael Ramsey, research director 
at Gartner, said he believes Waymo—formerly 
known as Google’s self-driving car project—
should have taken the top spot.

“Google has a significant technological lead on 
the field,” Ramsey said. “They are putting a lot of  
weight on GM’s ability to scale and implement a 
Mobility as a Service business model, and to build 
vehicles. But I think that, in the short term, the 
ability to build tens of  thousands of  those vehicles 
is not that important.” 

2. WAYMO
Waymo has been working on autonomous vehicle 
technology since 2009 -- three times as long as 
almost all other companies, Ramsey said. In 2012, 
they were already able to complete a level-three 
autonomy project, he added. 

“In 2013, when Chris Urmson spoke at the 
Automotive News World Congress and talked 
about their plans for deploying, most of  the car 
companies were still snickering at them,” Ramsey 
said. “They’re years ahead in on-road testing and 
the human-machine interface, and they’ve already 
developed all their own sensors and compute 
systems onboard.” 

As of  November, Waymo’s autonomous devel-
opment vehicles completed more than 4 million 
self-driven miles on public roads. That month, the 
company also began testing autonomous minivans 
on public roads in Arizona without human drivers 
behind the wheel for safety. 

Waymo was the first autonomous car company 
to issue a public safety report to the federal 
government outlining their technology’s features. 

“I think that most of  the other companies are still 
in the research and development, making sure that 
this can actually work,” Ramsey said. “Google is 
way into the making sure that it works in all situa-
tions phase.” 

3. DAIMLER-BOSCH
In April, Daimler—the parent company of  
Mercedes-Benz—partnered with supplier Bosch 
to create Level 4 and Level 5 autonomous cars 
by 2020. Combining Daimler’s expertise in car 
manufacturing and Bosch’s hardware and systems 
work, the two companies plan to first introduce 
their tech into taxis built for urban driving. 
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4. FORD
In 2016, Ford announced plans to mass-produce vehicles with full autonomy, and no steering wheels or gas 
or brake pedals. The car manufacturer is more focused on commercial vehicles as opposed to consumer ones, 
Ramsey said, and is working with multiple partners in different industries. 

5. VOLKSWAGEN GROUP
In recent months, Volkswagen partnered with Aurora Innovation to integrate Aurora’s self-driving system of  
sensors, hardware, and software into Volkswagen’s vehicles. 

As of  a few years ago, Volkswagen had done more on-road testing than any company outside of  Google, 
Ramsey said. “Volkswagen is taking a more conservative approach about how to employ the technology,” he 
added. 

6. BMW-INTEL-FCA
BMW teamed with Intel and camera and sensor company Mobileye in 2016 with the goal of  bringing 
self-driving cars to market by 2021. The three companies are working on the BMW iNEXT model, which will 
serve as the foundation of  their autonomous driving strategy and set the basis for fleets of  fully autonomous 
cars for ride sharing. They plan to have Level 3 cars for consumers in 2021, and Level 4 and 5 ride-hail cars for 
urban pilot programs in the same year as well. 

7. APTIV
In November, Aptiv—formerly Delphi Automotive—purchased nuTonomy, a leading developer of  
autonomous driving software. NuTonomy’s technology is second only to Google’s, Ramsey said, giving Aptiv a 
high ranking in terms of  technological capability. 

While companies like Uber and Tesla tend to get a lot of  attention in the US, nuTonomy has been running a 
large trial of  driverless taxis in Singapore since 2016. Countries outside of  the US and Western Europe tend to 
have different regulations for testing these vehicles, said Forrester analyst Laura Koetzle. 

Aptiv recently paired with Lyft at CES 2018 to offer Level 4 autonomous rides down the Las Vegas strip to 
attendees. The company said it believes its system should be scaled for production by next year. 
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8. RENAULT-NISSAN-MITSUBISHI ALLIANCE
This alliance is working on an autonomous ride-hailing and car-sharing service, to launch within the next 10 
years. It will begin piloting a self-driving taxi service in Japan this year. 

“Nissan doesn’t get a lot of  credit, but they have been doing this for a while, and have deployed their 
ProPILOT at a much higher rate than GM’s Super Cruise,” Ramsey said. 

9. VOLVO-AUTOLIV-ERICSSON-ZENUITY
This group is developing an end-to-end autonomous platform that integrates in-vehicle software and systems 
with connected safety data from other vehicles and infrastructure. They also recently launched an innovation 
lab for easier collaboration with startups. 

“Volvo is a company we should keep a watch on,” Koetzle said. “They’ve been doing a lot and not saying 
much.” 

10. PSA
Groupe PSA is developing a new electronic architecture to improve the safety of  autonomous vehicles for both 
passengers and data. In 2017, it became the first automaker allowed to test autonomous cars with non-expert 
drivers on French public roads.
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BY CONNER FORREST

If  you were to talk to a technology optimist about autonomous vehicles and self-driving cars, you’d probably 
hear about how revolutionary the technology is and how much it will disrupt markets around the world. And 
it’s true: autonomous vehicles will revolutionize trucking and personal transportation, among other things. But 
it’s not going to happen tomorrow.

It will take years, maybe decades, for driverless vehicles to reach widespread adoption. The technology behind 
these innovations is getting closer to achieving full autonomy every day, but the industry still faces obstacles in 
liability and societal acceptance, as well as negative consumer response to disaster stories.

The technology is robust and getting better every day, with developments like sensor fusion, said 451 Research 
research director Christian Renaud, but that same technology will play into liability issues.

“What’s still an area of  development is the decision-making processes that go into the corner cases,” Renaud 
said.

THE LIABILITY ISSUE
Some 90-95 percent of  driving happens along the same route you commute everyday with the same stop lights 
and traffic patterns, according to Renaud. Those are “relatively trivial to optimize for,” he said, and they are 
“solved problems right now” for autonomous vehicles. But, teaching the artificial intelligence (AI) systems in 
the car to account for a deer running in front of  a car, or someone intentionally trying to cause a wreck for 
insurance fraud, are completely different issues.

Autonomous vehicles will coexist with traditional vehicles for the next 50 years or so, Renaud said, so the AI 
has to account for all these other models as well, including older vehicles with their own mechanical issues.

The good thing, according to Forrester research vice president Laura Koetzle, is that autonomous systems have 
been in development for a long time—for example, John Deere has been selling autonomously-steering tractors 
since 2002. This means that government regulators and insurance companies have had a while to think about 
how liability works.

THE OBSTACLES TO AUTONOMOUS 
VEHICLES: LIABILITY, SOCIETAL 
ACCEPTANCE, AND DISASTER STORIES
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Usually, technology is way ahead of  regulations and liability planning, Koetzle said, but in the case of  auton-
omous vehicles, the opposite is true.

“[The] US DOT has an autonomous vehicles policy. You can go read it, it’s published,” Koetzle said. The UK 
Modern Transport bill also has explicit planning—including an insurance framework—for autonomous cars, 
Koetzle said.

However, just because regulatory bodies are 
considering the technology does not mean that 
the subject of  liability is settled. And, as Renaud 
noted, individuals are still worried about being 
held liable for something the machine did when 
they weren’t controlling it. However, Gartner 
research director Michael Ramsey doesn’t think 
that will be a problem.

“When it comes down to it, automakers are 
ultimately going to have to be responsible for a 
failure of  the machine,” Ramsey said, noting that both Audi and Volvo have expressed a similar sentiment. The 
bigger question, according to Ramsey, is how vehicle fault will actually be determined.

“The only threshold that exists in reality is the automakers’ fear of  being sued out of  existence,” Ramsey said.

As such, Ramsey said manufacturers are self-limiting the technology’s introduction based on their own belief  
that it is safe. However, he also acknowledged that there is no definitive way to guarantee an automaker has 
performed all the necessary safety testing. Ramsey also said that regulators must build structures that assign 
blame for given situations.

There have been efforts to implement safety standards on the federal level, but they haven’t been passed as 
legislation yet, Ramsey said. This sector is difficult to regulate because autonomous vehicles involve regulatory 
aspects that are typically handled separately at the state and federal level.

“The federal government regulates the equipment, and the state and local governments regulate the behavior—
meaning the driver,” Ramsey said. “And in this case, they’re the same thing.”

Once the technology gets out into the wild, Ramsey said, regulators and insurers will be forced to adapt to its 
changes. Ramsey said he believes that regulation will then start to be built on a local or state basis, based on 
what happens.

“The federal government 
regulates the equipment, and 

the state and local governments 
regulate the behavior—meaning 

the driver. And in this case, 
they’re the same thing.” 

—Michael Ramsey
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INSURANCE SHIFTS
On the human driver level, shifts in insurance 
are the major concern. Koetzle said that insurers 
have told her the future will look the same as 
the current process: If  your car is in an accident, 
the insurance company will pay the claim so you 
can get your car fixed. On the back end, they’ll 
figure out whether it was a software, hardware, or 
another issue.

“In the short- to medium-term, you’re not going 
to see any reduction in premium for the insurance 
customer for autonomous driving,” Koetzle said, 
“because the cost of  replacing components on a 
vehicle that drives autonomously is much higher 
than on one that doesn’t.”

But, as the cost of  building autonomous vehicles 
comes down, eventually there will be “meaningful 
declines” in insurance costs, Koetzle said. 
Additionally, Koetzle said she believes that usage-
based insurance will become one of  the primary 
products offered by insurers.

SOCIETAL ACCEPTANCE
Despite the potential cost-savings, today “there’s 
obviously still a bunch of  skepticism,” Renaud 
said. Part of  this has to do with a lack of  
education around the technology.

According to Gartner research, 55 percent of  
people polled in the US and Germany said they 
wouldn’t even consider riding in a fully-auton-
omous vehicle, but 71 percent said they would 
consider riding in a partially-autonomous vehicle. 

The biggest concerns are around security and 
technology failure.

General societal acceptance is a “big concern,” 
Ramsey said, but it’s also the easiest barrier to 
address—and it doesn’t have to be tackled immedi-
ately due to the predicted slow adoption of  these 
vehicles. During the technology’s initial phase, 
only early adopters will use it, but it will eventually 
make its way to other sectors of  society.

Over time, as cars evolve from level 2 to 3 to 4 
to 5 of  autonomy, individuals will slowly come 
to accept driverless vehicles as a reality without 
any shock or awe, Renaud said. One day, he said, 
an Uber will show up to your house without a 
driver, but it won’t come as a surprise, because the 
last few times the driver was just reading a book 
anyway, and was only there if  something went 
wrong.

In the future, major cities with congestion areas 
might even mandate downtown areas as autono-
mous-only zones to help with traffic and safety, 
Renaud predicted. This will encourage others to 
follow suit, which will also help with adoption.

DISASTER STORIES
What remains, though, as the elephants in the 
room are the disaster stories associated with 
autonomous vehicles, which greatly impact public 
perception of  the technology.

“Big public failures will play a role in public 
acceptance or non-acceptance of  autonomous 
transportation,” Koetzle said.
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One of  the most-cited disasters was a fatal accident that occured when a man driving his Tesla Model S with 
Autopilot engaged struck a tractor-trailer and was decapitated. Despite the fact that the system warned the 
driver seven times to put his hands on the wheel before the accident, and Tesla was eventually cleared by the 
NHTSA, many have placed the blame on Tesla, considering the wreck a failure of  technology.

Other accidents, like a self-driving bus experiencing an accident on its first day out, another Tesla crashing 
into a firetruck, a Chevy Bolt hitting a motorbike, and various small incidents here and there are held up by 
autonomous vehicle opponents as evidence the technology is not ready to coexist with society. However, when 
asked what disasters were actually the fault of  the car, Renaud said, “I can’t think of  any, honestly.”

Statistically, Renaud said, autonomous vehicles are much safer drivers than their human counterparts. What 
people should really worry about, Koetzle said, are cybersecurity issues.

In 2015, a Jeep was hacked by researchers, who were able to kill the car’s braking system. If  these kinds of  
hacks were to persist, even on a small scale, it would “cause chaos,” Koetzle said, particularly if  a vulnerability 
was discovered that affected a large group of  autonomous vehicles—similar to Spectre and Meltdown in PCs. 
The answer is for automakers to follow airplanes, which physically separate their entertainment system from 
their avionics systems, Koetzle said. It’s more expensive and harder to do, but it is one step toward keeping 
autonomous vehicles safe.
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DUBAI’S AUTONOMOUS FLYING TAXIS: 
A REALITY IN 2018?
BY OLIVIA KRAUTH

Autonomous flying cars may seem like an image out of  a futuristic science fiction movie, but the technology 
already physically exists: Dubai began testing electric taxi drones in September 2017.

Similar to a two-seater helicopter, the Volocopter taxi is designed for 30-minute flights to and from 
”voloports,” which are basically train stations for flying taxis. But, despite the tests, experts agree: Autonomous 
flying taxis almost certainly won’t get off  the ground as a commercially viable reality in 2018.

image: volocopter
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“Anything beyond early prototype testing—and even that 
would be nothing more than a novelty—on this in the US 
in 2018 is highly unlikely,” Carlton Doty, vice president 
of  emerging technology research at Forrester, said.

Regulatory issues and consumer mindsets are the two 
biggest barriers, experts say. A September 2017 Gartner 
research report labeled flying autonomous vehicles as 
“the next big thing that isn’t.”

“Flying autonomous vehicles could make transportation fast, convenient and efficient, but would require huge 
social, political, and regulatory changes,” the Gartner report said.

One key question: Are flying cars even legal? Government regulations are a key obstacle to a full commercial 
launch, especially in the US.

“The FAA continuously works towards integration of  new technology into aviation,” an FAA spokesperson 
said. “This technology is highly promising and we are vigorously working towards the development of  policy 
and regulations to support it. As with previous technologies we’ve incorporated, those policies will maintain the 
same level of  safety and rigor that our existing policies support.”

The FAA has been cautious when it comes to recreational drones, so it would need to do a “180-degree turn” 
to allow flying taxis, Doty said.

Flying taxis would most likely need a Part 135 certification from the FAA to run as passenger transportation 
for compensation, Samuel Engel, the leader of  ICF’s aviation division, said. For the license, an operator would 
need “operational control” of  the aircraft.

Historically, the US has been the aviation world leader, including for pushing the regulatory environment, Engel 
said.

Other obstacles to commercial deployment include safety issues, the technology’s high costs, and a lack of  
critical infrastructure to support such vehicles.

“The infrastructure that exists today won’t support it,” Tom Brusehaver, a project manager specializing in 
aviation, said. “The space needed to deliver a passenger to the front door of  your office won’t work.”

Flying taxis would need to land close to passengers to differentiate itself, Bryan Mulligan, chair of  the 
transportation technology committee of  the National Electrical Manufacturers Association (NEMA), said. “It 
is just a competitor to a helicopter.”

The FAA has been cautious 
when it comes to recreational 

drones, so it would need to 
do a “180-degree turn” to 

allow flying taxis.
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Landing areas would need to be close to common places people need rides from, but also obstacle-free to 
ensure safe, legal flying.

“To be consistently available, the taxis would need to have the option of  operating by instrument flight rules,” 
Engel said. “Instrument approaches are quite strict about what is considered an obstacle near the landing pad 
and how close those obstacles can be.”

The technology, while it physically exists, will need to greatly improve to become practical, Brusehaver 
said. Currently, charge times are two or three times the length of  the flight time. The cost of  the electricity 
and downtime, along with potentially sky-high liability insurance rates, will be passed on to the passengers, 
Brusehaver predicted.

Several air taxis use a parachute system for safety, but that 
system needs several hundred feet for occupants to safely 
land, Brusehaver said.

“From about 30 feet up to several hundred feet, there will 
be a ‘dead mans zone’ where there is no usable backup 
safety system,” Brusehaver said. “If  something goes wrong 
in this zone, people will get very hurt.”

Cybersecurity is also a potential shortcoming, said Maryville University cybersecurity professor Christian 
Espinosa. Like with regular taxis, both physical and wireless attacks are possible. But in the air, you can collide 
with other drones, birds, or crash on the ground, Espinosa said. If  the technology takes off  in large cities, these 
threats would be amplified due to the number of  flying taxis that would likely be in the air at the same time.

“A mid-air collision between several taxis due to falsified position data being sent to each taxi with the intent of  
causing a collision can be fatal,” Espinosa said. “Message integrity and authentication will reduce this risk.”

Another big obstacle: Society. The noise of  flying taxis doesn’t have a solution in sight, Mulligan said.

“These devices are going to be incredibly loud, and we won’t tolerate them flying over our houses or cities,” 
Mulligan said.

“It is difficult to see the social business case of  society allowing flying taxis, given that the benefit is relatively 
small—rich folks can save a bit of  time versus a regular taxi—and the penalty to society will be huge...they will 
drive everyone crazy!,” Mulligan added.

“These devices are going to 
be incredibly loud, and we 
won’t tolerate them flying 
over our houses or cities.” 

—Bryan Mulligan
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But if  not now, when? The regulatory environment surrounding flying vehicles is unlikely to be ready before 
2027, the Gartner report predicted.

Andrew Green, a pilot and CEO of  MyRadar, predicts it will take five years before flying taxis start catching 
on, noting that cities in China, Europe, and the Middle East have more ambitious goals than the rest of  the 
world.

“The last several years have shown us the progress being made in the autonomous ground vehicle industry, and 
the autonomous air taxi is the next natural extension of  that,” Green said.

However, a slew of  tech companies are working on flying taxis, and have deadlines to launch their services.

Volocopter CEO Florian Reuter said the company aims to fully launch the service within five years, according 
to ZDNet’s Corinne Reichert. Airbus hopes to bring their version of  the flying taxi to market by 2020. Uber 
hopes to launch its airborne ride-sharing service, UberAir, by 2023, and announced it is working with NASA to 
create an air traffic system in November 2017.

Although flying cars won’t arrive in 2018, tech companies hope road-bound driverless taxis may expand this 
year. Experts say 2019 might be a more realistic breakout year for the technology.

General Motors (GM) plans on deploying fleets of  autonomous taxis in 2019, the company announced in 
December 2017. Analysts told TechRepublic’s Alison DeNisco Rayome that the timeline is “certainly feasible,” 
but will “require a lot of  things to fall into place.”

After initial tests in October 2016, Uber is already using human-monitored self-driving cars in multiple cities, 
and are hoping to move to a human-free model through a partnership with Volvo, Doty said.

“(Uber’s) partnership with Volvo is smart in my opinion, because it’s a car brand whose strength comes from 
its leadership in vehicle safety,” Doty said. A small-scale deployment is possible by the end of  2018, but 2019 is 
more likely, Doty added.
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THE X-FACTOR IN OUR DRIVERLESS 
FUTURE: V2V AND V2I
BY CONNER FORREST

Multiple technologies go into making an autonomous car ready for the road. Cameras, sensors, LiDAR, GPS, 
and more all play a part in helping the vehicle to stay in its lane, stop for red lights, avoid pedestrians and more.

While these technologies are critical in helping the cars ‘see’ the world around them, they are only part of  the 
puzzle. The foundational technologies in autonomous and driverless cars are those that allow the vehicles to 
communicate—both with each other and with the environment they are driving in.

Using data collected from the aforementioned technologies (and sometimes even the technologies themselves), 
autonomous vehicles send messages to the world around them and take in other information that will be 
processed and applied to their decision-making efforts.

The growth of  these communication tools is critical to the success of  autonomous vehicles. Here’s a quick 
breakdown of  the ways driverless vehicles communicate with each other, and with the infrastructure they drive 
through.

VEHICLE-TO-VEHICLE COMMUNICATION
Vehicle-to-vehicle (V2V) communication is exactly what it sounds like—the technology that allows vehicles to 
share data about where they’re going, their speed and acceleration, and their current location. According to the 
National Highway Traffic Safety Administration (NHTSA), V2V tech “allows vehicles to broadcast and receive 
omni-directional messages (up to 10 times per second), creating a 360-degree ‘awareness’ of  other vehicles in 
proximity.”

That awareness is key, as it can help the vehicle determine a potential threat that could lead to a crash. The car 
can then alert the driver to take appropriate action or, if  it’s fully autonomous, can take preventative measures 
itself. V2V systems have a range of  300 meters (984 feet), according to the NHTSA, and use a protocol called 
Dedicated Short Range Communications (DSRC), which is similar to wi-fi, to transmit data and operate in the 
5.9GHz spectrum band, according to the FCC.

“This new technology doesn’t just help drivers survive a crash—it helps them avoid the crash altogether,” the 
NHTSA wrote in its post.
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It’s important to note that V2V is a separate 
technology from driverless or autonomous systems, 
and many modern automobiles already have some 
form of  V2V equipped. However, it’s a technology 
that is critical in enabling driverless vehicles. The 
NHTSA proposed a rule in 2016 that would have 
required all new cars to have V2V equipped by 2023, 
but it appears to have been killed by the Trump 
administration in late 2017.

Many automakers are already building out their own 
V2V offerings. GM has implemented V2V in some Cadillac models, Toyota’s Intelligent Transportation System 
(ITS) uses V2V in certain cars, and Audi, Mercedes, and more are adding the technology to their vehicles.

For the privacy-conscious, the NHTSA pointed out in a video that V2V technology doesn’t track a vehicle, and 
will keep personal information anonymous.

Views on V2V are mixed in the tech community. Proponents hold up its ability to save lives and prevent 
crashes, but some have argued that the rapidly approaching 5G protocols are more efficient, and would make 
V2V systems based on DSRC obsolete. Regardless of  whether or not 5G modems take the place of  DSRC, 
V2V communications will remain a critical factor in the driverless future.

One of  the big challenges with V2V will be in the early stages of  autonomous vehicle adoption, when 
driverless cars are sharing the road with traditional automobiles that they can’t communicate with. The 
autonomous vehicles will still have radar, cameras, and LiDAR to rely on, but V2V technology makes for a 
much clearer picture of  predicting vehicle behavior.

VEHICLE-TO-INFRASTRUCTURE COMMUNICATION
In the future, driverless vehicles must also communicate with the world around them. This is where 
vehicle-to-infrastructure (V2I) technology comes into play.

V2I communication involves the exchange of  safety and operational data between individual vehicles and the 
transportation infrastructure that supports them, according to the US Department of  Transportation (DOT). 
The goal is to improve traffic safety while also lowering inefficiencies.

“When cars, buses, trucks and emergency vehicles are able to ‘talk’ to traffic signals, stop signs, crosswalks and 
other features of  the surface transportation system, drivers can be alerted and avoid crashes,” according to a 
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DOT fact sheet. “Traffic management centers can use the data to improve system performance and minimize 
environmental impacts.”

In addition to stop signs and crosswalks, other connected components could include RFID readers embedded 
in overhead signs on overpasses, as well as connected cameras, lane markers, traffic lights, signs, and parking 
peters. As such, Internet of  Things (IoT) technology will play a huge role in advancing V2I. Many of  these 
infrastructure pieces will use the same DSRC technology deployed in V2V initiatives.

In the always-connected world, cyclists and pedestrians with smartphones will also play a role in the V2I 
communication network. The technology could help keep distracted pedestrians safer from potential traffic 
incidents as their phone, or other connected device, would be aware of  potential vehicle behavior.

As noted by the DOT, V2I is a part of  the concept of  Intelligent Transportation Systems (ITS). Infrastructure 
will be able to communicate with vehicles and tell them how the roads are, how much traffic there is, if  a road 
is closed due to construction, and where there is parking. All of  this can help driverless vehicles better optimize 
their route for absolute efficiency.

To help users better understand the concept, the National Transportation Library released a V2I Message 
Lexicon explaining the concepts behind V2I messages and some of  the standards developed for the 
technology. And in January 2017, the US Federal Highway Administration (FHWA) announced a guide to 
advance the development and deployment of  V2I.

However, being that traffic infrastructure often involves complex partnerships between public officials and 
private industry, V2I could be slow to reach the kind of  adoption needed to support a driverless future. Back 
in 2015, it was predicted by the General Accountability Office (GAO) that each V2I site could cost almost 
$52,000.

The technology is already in use in some cases: In 2016, Audi deployed a V2I network in Las Vegas, which 
allowed drivers to see on their dashboard how long they’d have to wait until a traffic light turned green. In 
2015, BMW released a mobile app called EnLighten that performed a similar function. Major players in the 
autonomous driving space, such as Mobileye, have also released V2I integration products.

The rise of  smart cities will also play a role in the further development of  V2I systems. Auto companies like 
Mobileye, Ford, and others have been working on smart city infrastructure, which could leverage data collected 
by V2I communications to improve traffic flow, make cities more efficient, improve signage, and better 
understand the daily transportation flow of  citizens.
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HOW AUTONOMOUS VEHICLES COULD 
SAVE OVER 350K LIVES IN THE US AND 
MILLIONS WORLDWIDE
BY TEENA MADDOX

American roads are deadly. In 2016, 37,461 people died in traffic accidents in the US, a 5.6% increase over 
2015, according to the US Department of  Transportation (DoT). This is down from 1970, when around 
60,000 people died in traffic accidents in the US. The addition of  safety features such as seat belts and air bags 
have reduced the number of  deaths, and new technology from autonomous vehicles could help even more as 
driver error is eliminated.

DoT researchers estimate that fully autonomous vehicles, also known as self-driving cars, could reduce traffic 
fatalities by up to 94% by eliminating those accidents that are due to human error. Using 2016 numbers as a 
baseline, and multiplying 37,461 by 10, this means that there could be 374,610 deaths in a 10-year span, and 
94% of  these, or 352,133, could possibly be prevented through fully autonomous cars by eliminating driver 
error.

And globally there were 1.25 million traffic fatalities in 2013, according to the World Health Organization. 
So there are millions of  lives that could be saved around the world every decade with fully autonomous cars. 
In developing countries some accidents are caused by unsafe roads, not driver error, so the 94% wouldn’t be 
applicable, although many lives could still be saved through autonomous vehicles, said Mark Zannoni, analyst 
for the International Data Corp.

“I think that most people, most experts, would say that there’s a strong possibility that automated technology 
can prevent the crashes that are related to human error, and there is a pretty hard number that’s about 94% of  
fatal crashes in the US are attributable, or caused by, human error,” said John Maddox, CEO of  the American 
Center for Mobility.

Elderly drivers and teenagers are particularly likely to benefit from autonomous vehicles because the cars can 
monitor a situation that a driver might not be able to themselves, said Wayne Powell, vice president of  electrical 
engineering and connected technologies for Toyota Motors North America.

“Teen drivers are classically a high risk category of  people. If  you put a teen driver in a car that was looking out 
for that person, it won’t let them make bad choices. That could also have an immediate benefit,” Powell said.
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People are optimistic about autonomous 
technology in cars because it works well in areas 
where humans tend to not work well. “For 
example, human error often includes lack of  
vigilance. They’re distracted for whatever reason, 
whether texting or eating or talking with kids in 
the back seat. Or they could be impaired. Or they 
could be driving in conditions where they have a 
hard time, like dark night in an urban area with 
pedestrians, etc.,” Maddox said.

Cars with automated technology have sensors that 
never lose vigilance. “They’re always looking for 
pedestrians. They’re always looking for the edge 
of  the road. They’re always watching the car in 
front. They don’t become distracted or drunk, 
and I think that’s really the main reason why most 
experts would say that there is a definite possibility 
that automation can significantly reduce those 
human error caused fatal crashes,” Maddox said.

However, there is a learning curve, as drivers in 
cars with automated technology operate in an 
environment with drivers who are not in cars with 
any level of  autonomy. 

With five levels of  autonomy, as defined by 
the DoT’s National Highway Traffic Safety 
Administration (NHTSA), there is a range of  how 
much autonomy a driver can choose, with Level 
1 providing a specific function, such as steering 
or accelerating done automatically by the car, and 
Level 3 where the automated driving system begins 
to monitor the driving environment.

Sometimes drivers might be frustrated with a 
slower-moving vehicle that is actually an auton-
omous car, even though the other driver doesn’t 
know it. And this could result in accidents as 
frustrated drivers often act aggressively. Maddox 
said he’s been in his own vehicle at a Level 2 of  
automation, and spotted aggressive drivers trying 
to get around his slower-moving vehicle.

“Really, the jury’s still out [on the safety of  
autonomous vehicles], and what we need is lots of  
data. We know a lot about human caused crashes, 
because we’ve been studying that for 100 years. 
We don’t have the same level of  data, the same 
breadth of  data, on automated vehicles. Not even 
close. So to really be sure on the effects, we need 
to acquire and analyze lots of  data,” Maddox said.

“While it will take us years to collect the data that 
even starts to rival what we have today, the good 
news is that automated vehicles are data collecting 
machines. That’s how they work. They collect data 
about their environment and other road users. So 
if  we can correctly and effectively tap into that 
data, we don’t have to wait 100 years. The data 
collection and analysis process can go a lot faster 
because of  the data that’s generated on board and 
off  board these vehicles,” he said.

Every vehicle on the road doesn’t need to be 
autonomous before safety benefits can be realized. 
Benefits can be realized from earlier levels of  
automation, said Carrie Morton, deputy director 
of  Mcity autonomous vehicle test facility at the 
University of  Michigan.
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“I think that pretty much every mistake that a human makes there’s an opportunity for automation and artificial 
intelligence to replace that flawed behavior with a safe behavior,” Morton said.

Some of  the types of  accidents that can be potentially avoided in an autonomous vehicle include front to rear 
crashes, with real-world testing showing a 40% decline, said Susan Beardslee, senior analyst for ABI Research.

The infrastructure of  a city will change to accommodate autonomous vehicles. The first is providing electric 
vehicle (EV) stations, since many vehicles will be electric because EVs have a lower total cost of  operation, 
said Paul Stith, director of  strategy and innovation for transformative technologies for Black & Veatch. The 
company Black & Veatch outlines some of  the strategies in its 2018 report on smart cities and utilities.

Cities will need to prepare with infrastructure investments for EV charging stations, and ensuring there is an 
adequate communications structure in place to collect the data from the autonomous vehicles on the road. 
“There will be terabytes of  data that each individual will need to convey,” Stith said.

One thing to keep in mind is that in the beginning, there will still be accidents caused by autonomous vehicles. 
“Aviation is extremely safe. But in the early years of  aviation, there were more crashes as well. There were more 
in the beginning with traditional cars. Anything new, whether FDA drugs or new surgical procedures, get safer 
as they get better and better. But when a new product comes out initially, it might break down. But eventually it 
can get better,” Zannoni said.

Note: John Maddox, CEO of  the American Center for Mobility, has no relation to TechRepublic Senior Writer Teena Maddox.
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