
E
ver since vehicles with internal combustion 
engines arrived they’ve maimed and killed 
their passengers and pedestrians, consumers 
have spent increasing amounts of their time 

inside them, and our environment has been paved 
over and filled with their noise and fumes.  
Millions of people are employed the world in the 
manufacture, service, repair and insurance of 
vehicles. Cars have provided freedom, made it 
possible to work in cities while living outside  
of them, and are often the most evident 
demonstration of wealth. In developing societies 
those who can afford a bicycle then want a moped; 
those who attain a moped then want a car.

But millions of consumers are effectively denied 
the opportunity for car ownership, temporarily or 

permanently, due to their age, insufficient funds, 
physical or mental health. Between 2001 and 2009, 
the proportion of all households in the US with no 
vehicle actually increased from 8.1% to 8.7%.

Even though a car is usually one of the most 
expensive items a family will acquire, for a large 
proportion of the time they sit motionless, parked 
and depreciating. And, in recent decades, climate 
change has meant that the view of the car has 
changed in the developed world.

Technology, in the form of connectivity and 
autonomy, is bringing its own changes, especially in 
parts of the developed world. But technology may be 
advancing faster than the readiness of governments, 
regulators and current car users to deal with their 
implications. Preparing for this new technology is 
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raising moral and regulatory questions that 
(currently) have no easy answer.

Too often new technologies are pushed to 
consumers on a ‘because we can’ basis, before the 
technology is perfected, and often before the 
problems they address have been identified. 
Fortunately for those pushing autonomous vehicles, 
there are a range of problems with current 
transport options which can be addressed by these 
new technologies. For instance, while the real cost 
of acquiring a car has fallen over time, Americans 
spend more money on cars (owning and running) 
than they do on food – and despite this their cars 
have a usage rate of only around 4%.1 Estimates 
suggest that autonomous vehicles could multiply 
current utilisation rates by almost ten times.

In addition, the average speed of commuting in 
the US has been declining in all metro areas.2 
Congestion incurs significant costs in lost worker 
productivity and fuel. Research also suggests that 
congestion can dampen subsequent employment 
growth.3 In the US, the National Highway Traffic 
Safety Administration (NHTSA) has indicated that 
congested roads are one of the main causes of traffic 
accidents. A road network largely designed for a 
population of 150 million, rather than more than 
300 million today, is a contributory factor. In the 
UK, the cost of lost working hours due to congestion 
in 2015 has been estimated as £4.5 billion.4

The car is therefore a product that could perform 
so much better – certainly safer. There were 1.25 
million road traffic deaths globally in 2013.5 Around 
30,000 people a year are killed on US roads, against 
fewer than 2,000 in the UK. Per head of population, 
the chances of a fatal accident in the US are nearly 
three times higher than in the UK.

Among all vehicles in the US, there is a fatality 
every 94 million miles (150 million km). Worldwide, 
there is a fatality approximately every 60 million 
miles (95 million km).6

In 2015, and after a steady decline over the last 
four decades, in the US highway fatalities suffered 
the highest annual percentage increase in 50 years. 
In the first six months of 2016, highway deaths 
jumped another 10.4%.7 Insurance companies 
believe that the increasing use of electronic devices 
while driving is the biggest cause of the rise in road 
fatalities, so increasing numbers of connected cars 
(with entertainment and information streaming in) 
may add to the fatality count.

In the UK, driver error is believed to be the main 
reason behind over 90% of all crashes. In 2014, 44% 
of road accidents in the UK were caused by a failure 
to look properly.8 Globally, the economic cost of 
crashes is estimated to range from 1% of GNP (low 
income countries) to 2% of GNP (high income 
countries).9 Surely autonomous vehicles could do 
better than this?

LEVELS OF AUTONOMY
Unsurprisingly in these early days autonomous 
driving systems aren’t infallible, but it is 
questionable how objective the media reporting of 
accidents – when these systems were active – has 
been recently. The high profile of Tesla means that 
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many commentators focused on the unfortunate 
death of Joshua Brown when his self-driving Tesla 
Model S crashed in May 2016 in Florida, rather than 
on the 210 million kilometres that Teslas had driven 
with the autopilot technology engaged before this 
first known fatality.

As Tesla commented on the accident: “Statistically 
speaking, the autopilot is still safer than the average 
vehicle,” a point which Brown may well have agreed 
with as in April 2016 he had credited Tesla’s 
autopilot with saving him from an accident on an 
interstate highway, although this required him to 
take control back from the system.

Additionally, with ‘fleet learning’, autonomous 
vehicles share their learning. When a human in 
control of a vehicle has a near miss, or an accident 
they walk away from, they hopefully learn from 
that experience. However, when something 
unexpected occurs with an autonomous vehicle, 
that learning event can be shared with all other 
autonomous vehicles – or at least those from the 
same manufacturer.

So how soon before autonomous vehicles are on 
our roads? Although fully autonomous driving may 
be a while off, connected cars have been in the 
market in developed countries for more than ten 
years and human drivers have been progressively 
ceding control with technology such as cruise 
control, ABS non-slip brakes, lane departure alert, 
parking assist and pre-collision systems to apply the 
brakes. Mobile 4G hotspots are also being enabled  
in cars, and 4G is being trialled in apps such as 
warnings of accidents and fast cars moving behind 
to overtake, and fully-fledged wireless infrastructure 
and standards for connected cars will no doubt 
arrive along with 5G as it integrates with 4G to 
enable massive real-time connectivity and low 
latency (see also panel, page 16).

Because of the 
continual progress 
towards autonomy, 
a classification 
system for 
autonomous 
driving is often 

used, whereby at Level 3 drivers can engage the 
autopilot but they are expected to remain 
responsible for their vehicle and take back control 
when needed. Only with Levels 4 and 5 is no driver 
intervention required and, at level 5, there may not 
even be a driver or a steering wheel.

The Tesla Model S, the poster child for 
autonomous cars, currently operates at Level 3 
autonomy, but in October 2016 Tesla announced 
that all future cars would be upgradeable to Level 5, 
with improved cameras and sensors, a more 
powerful computer to handle processing of data 
from sensors, and a future software update to make 
it all happen.

A month earlier, Uber started picking up 
passengers with self-driving test cars in Pittsburgh, 
Pennsylvania – with an engineer on hand to take 
control if necessary. In Milton Keynes, England, an 
autonomous car (with driver on board) has recently 
been tested for the first time on UK streets. In 

The cost of crashes is 
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France, the world’s first driverless bus service 
began carrying passengers in Lyon – albeit, to 
comply with current legislation, this operates 
separately from other traffic.

Mary Cummings of the Humans and Autonomy 
Laboratory, Duke University, dampens operators’ 
enthusiasm: “Right now, artificial intelligence is not 
nearly as smart as people would like it to be. We’re 
nowhere near a car that can drive itself under all 
conditions at all times, but we will see cars that can 
drive themselves very reliably under slow conditions 
and in environments that are relatively structured, 
on freeways, for example, with additional sensors 
that we can put in the roads.”

But autonomous vehicles are coming, so we 
should ask: Are drivers and policymakers ready, and 
what might the implications of mass adoption be 
for society?

KEEP ON TRUCKING
Certainly many consumers are currently 
apprehensive. According to a survey10 released early 
in 2016 three out of four US drivers said they would 
be afraid to ride in self-driving cars. Then again,  
had customer surveys existed at the time of their 
introduction, the prospect of being a passenger in a 
train or a car may have produced similar results.  
We can expect familiarity to reduce the level of fear.

But while cars may take a while to overcome 
concerns – warranted or otherwise – the real 
short-term issue for autonomous driving to address, 
though, is probably trucking.

In the US, the trucking industry is the principal 
means of moving goods, and it’s a huge business 
employing many people – in fact, truck driving is 
the most common job in the country. Yet partly 
because younger generations aren’t attracted to 
these jobs, there’s a shortage of drivers, and trucks 
need to operate almost around the clock to keep up 
with demand, a situation made worse by antiquated 
technology used by shippers, brokers and carriers. 
Drivers often sit idle, waiting for quotes or pick-ups.

As if that weren’t enough, more truck drivers in 
the US are killed on the job than workers in any 
other occupation. In 2016, in the US more people 
will be killed in traffic accidents involving trucks 
than in all domestic airline crashes in the previous 
45 years combined.

Driverless trucks will come because they have to 
– and they can drive nearly 24 hours per day, drive 
more fuel efficiently, and remove the labour cost of 
shipping freight. There will be a range of hazardous 
or inhospitable environments, such as northern 
Canada or the Amazon, where industry will be keen 
to avoid the cost of hiring trained truck drivers.

But might regulators, notoriously slow to adapt to 
new technology, be an obstacle to adoption? In  
the UK engaging self-driving mode is currently 
prohibited on public roads. This is changing – 
slowly – so that by 2019 UK consumers should be 
able engage self-driving mode and take their hands 
off the wheel for up to three minutes – but only on 
a motorway (highway).

In the US, things have progressed further, with 
the federal government addressing the potential 
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obstacles to adoption presented  
by differing rules in US states by 
issuing an automated vehicles 
policy in September 2016, 
introducing guidance to states 
and best practice.

And to ensure that safety 
improvements resulting from 

autonomous vehicle use weren’t reduced simply 
because electric hybrid vehicles (whether 
autonomous or not) can be so quiet that pedestrians 
may not register their presence, the US has already 
started recently requiring11 that by September 2018 
half of all new electric and hybrids must have 
audible alerts, with all new electric and hybrids by 
September 2019. This is estimated as preventing up 
to 2,400 pedestrian injuries a year.

SAFETY IN MIND
As might be expected, the greatest concern relates 
to safety – ensuring that autonomous driving 
doesn’t add to accidents (taking account of how 
human drivers react to their presence) and how 
liability for accidents should be determined.

Despite the enormous progress made towards 
fully autonomous driving, there is a considerable 
difference between highway driving and driving in 
complex, urban environments, where the vehicle 
must be able to accurately identify and understand 
dozens of unique objects. As urban trials of 
autonomy are showing, there is a considerable 
range of events occurring which currently may need 
human intervention, such as sudden lane changes, 
illegal parking, broken down vehicles, and vehicles 
backing into main roads.

As Steven Shladover of University of California, 
Berkeley puts it: “Soon electronic chauffeurs will 
take us wherever we want to go, whenever we want, 
in complete safety – as long as we do not need to 
make any left turns across traffic. Changing road 
surfaces are a problem, too. So are snow and ice.  
It will be crucial to avoid traffic cops, crossing 
guards and emergency vehicles. And in an urban 
environment where pedestrians are likely to run out 
in front of the car, we should probably just walk or 
take the subway.”

What if pedestrians actually became more 
reckless if they thought autonomous vehicles would 
see them and brake? What if drivers altered 
behaviour? Humans may not react the way an 
autonomous vehicle’s artificial intelligence (AI) had 
been trained to expect. A widely-held view is that 
some drivers of Volvo cars drive more recklessly 
than drivers of other brands because they have a 
false sense of security.

Anticipating altered driver behaviour, a trial of 
Volvo driverless cars to be held in London in 2018 is 
planned to use unmarked cars after researchers 
suggested that human drivers may try to overtake 
and cut off cars identified as being self-driving 
because they would be perceived as being law-
abiding and would take avoidance.

So, there is much work still to do. But having 
started down the road to full autonomy, stopping 
for too long on Level 3 may bring additional risks. 

Will pedestrians 
become more 
reckless around 
autonomous 
vehicles?
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We have an indicator of how human drivers may react to partial 
autonomy in vehicles from the psychological research conducted by 
NASA into how aircrew react to automation: what applies in the 
cockpit may apply in vehicles. Unfortunately what NASA found is that 
the better automation works, the less we feel willing or able to 
monitor, having a false sense of security. This makes driving current 
Level 3 vehicles potentially more hazardous than their owners realise, 
and drivers have less time to react to events – and in two dimensions 
only – than aircrew do.

Germany’s Federal Highway Research Institute (BASt) found that the 
autopilot feature of the Tesla Model S constitutes a ‘considerable traffic 
hazard’ after a Model S with autopilot engaged crashed into a bus in 
September 2016. The report found that the car didn’t follow the right 
road markings in a construction zone – and when there were no  
road markings, the car simply followed the vehicle in front of it. 
Additionally the report highlighted that the 40 metres behind the car 
where the sensors currently look may be insufficient for the stretches 
of autobahn where there are no speed limits.

Of course machine learning would eventually adjust for such  
real world conditions. But in considering how best to introduce 
autonomous vehicles, governments and regulators must have regard to 
the special circumstance of the transition phase when roads contain 
both human and autonomous drivers. Over time, humans (drivers, 
passengers and pedestrians) would also adjust and, hopefully, most of 
their early anxiety would be laid to rest. But at least for now that 
anxiety is real, with a recent survey12 finding that 41% of drivers would 
feel uncomfortable driving alongside an autonomous vehicle.

INCENTIVES AND DATA REGULATION
But government may conclude that ‘nudging’ late adopters to stop 
driving themselves is a worthwhile objective. Without nudges the 
transition period may be very long. This technology will tend to be 
offered first in vehicles which have above-average sticker prices before, 
like every other in-car technology before it, gradually being offered on 
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cheaper vehicles. And while we wait 
for the technology to be fitted into 
the type of cars most drivers own,  
we need to recognise the millions  
of cars already on the roads. In  
the US, the household vehicle  
fleet continues to age – the most 
recent data shows the average 
vehicle owned by US households is 
9.4 years old.

The obvious nudges to encourage 
humans to stop driving themselves 
are financial – increasing taxes over 
time on new vehicles that don’t offer 
full autonomy. If autonomous 
driving does substantially reduce the 
number of accidents and injuries, we 
can expect that to be evidenced in 
very favourable insurance premiums 
for humans who give up the steering 
wheel – if insurance companies 
don’t move quickly enough in that 
direction, expect car makers to offer 
their own tailored insurance.

There will also be some potential 
non-financial nudges, such as Level 
5-only urban areas and lanes on 
highways with no speed limits, or 
driving licences which are easier to 
obtain specifically for Level 4  
vehicles (since Level 5 vehicles will 

have no human driver, no driving licence may be 
required at all).

If driverless trucking is right around the corner, 
before many cars on the road are even capable of 
Level 3 autonomy, dedicated on- and off-ramps so 
human drivers can bring trucks to the freeways 
before the autopilot takes over may be desirable, as 
may dedicated highway lanes for slow-moving 
(driving more fuel-efficiently) driverless trucks.

As there will still be accidents involving 
autonomous vehicles, perhaps particularly so 
during the transition phase, insurers will want to 
determine liability, which means access to at least 
some of the data generated by the autonomous 
vehicles involved.

The US Federal Government has recently 
proposed that “vehicles should record, at a 
minimum, all information relevant to the [crash] 
and the performance of the system, so the 
circumstances of the event can be reconstructed”.13 
That record will then be shared with federal 
regulators and other manufacturers.

Manufacturers are nervous of what data sharing 
will entail. But in its response, Apple agreed that 
“companies should share de-identified scenario and 
dynamics data from crashes and near-misses. Data 
should be sufficient to reconstruct the event, 
including time-series of vehicle kinematics and 
characteristics of the roadway and objects. By 
sharing data, the industry will build a more 
comprehensive dataset than any one company could 
do alone. This will allow the industry to design 
systems to better detect and respond to the broadest 
set of nominal and edge-case scenarios.”
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In the UK, the insurers’ trade body wants its members to have access 
to data covering a period 30 seconds before and 15 seconds after an 
incident. It would include the exact location of the vehicle, whether it 
was in autonomous mode or under the control of the driver, and 
whether the motorist was in the driver’s seat and had a seatbelt on. In 
addition to supporting prompt insurance payouts, autonomous vehicle 
brands would benefit if insurers validated their faith in the technology.

The UN body which agrees international regulations on vehicle 
safety is due to bring in new rules on data collection in 2019 and the 
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DRIVING THE AGENDA
n The US Department of 
Transport has an extensive 
portfolio of activities. In 
September 2016 it published a 
federal automated vehicles 
policy and is currently consulting 
on enabling vehicle-to-vehicle 
(V2V) communication 
technology on all new ‘light-duty’ 
vehicles, especially for safety 
applications. Guidance for 
vehicle-to-infrastructure (V2I) 
communications is expected 
soon. See also the Intelligent 
Transportation Systems Joint 
Program Office at: its.dot.gov 
n The FCC allocated 75 MHz of 
spectrum in the 5.9 GHz band  
as far back as 1999 for use by 
intelligent transport systems,  
not least to enable dedicated 
short-range communications 
(DSCR) and vehicle safety apps, 
and is looking at how the band 
can be shared.
n In November 2016, the 
European Commission adopted a 
strategy on cooperative 
intelligent transport systems 
(C-ITS), “to facilitate the 
convergence of investments and 
regulatory frameworks across the 
EU, to see deployment of mature 
C-ITS services in 2019 and 
beyond”. It was already running 
C-Roads, which gathers 
deployment activities in member 
states, and initial work on a C-ITS 
platform was reported on in early 
2016. This is now in a second 
phase. See bit.ly/2eYdpoe
n The 5G Automotive 
Association (5GAA), established 
in September 2016, has an ‘A list’ 
membership – Audi, BMW, 
Daimler, Ericsson, Huawei, Intel, 
Nokia and Qualcomm – and the 
goal of addressing “society’s 
connected mobility and road 
safety needs with applications 
such as connected automated 

driving, ubiquitous access to 
services and integration into 
smart cities and intelligent 
transportation”. In a white paper, 
it makes the case for cellular-V2X 
(C-V2X, or ‘vehicle to everything’) 
3GPP-based technology at the 
radio level as an essential enabler 
for connected transportation 
services, rather than the IEEE 
802.11p vehicular amendment to 
the WiFi family. See 5gaa.org
n Qualcomm, as a wireless and 
chip player, has established a 
connected car reference platform 
and made a pitch to lead in 5G 
cellular C-V2X technologies. It 
says V2X will be much more than 
collision avoidance, with apps 
such as warnings of vulnerable 
road users and ‘platooning’ on 
highways, and says it requires 
harmonised spectrum of at least 
70 MHz. The company is 
developing 4G technology called 
LTE Direct for device-to device 
communications, which can be 
used when a car is out of wide 
area coverage. A key aim of 
C-V2X is to increase reaction time 
over 802.11p/DSRC technology, 
as set out also by 5GAA. 5G and 
its new radio interface will then 
enable advanced applications 
such as fully autonomous driving 
and the ability to ‘see’ ahead of a 
truck in front of your car. 
n But the Car 2 Car Consortium, 
whose partner members include 
Audi and BMW, says that IEEE  
802.11p, also known as ITS-G5, is 
an essential cornerstone towards 
safe, connected automated 
driving and the group “strongly 
supports the recommendation 
developed by the European 
Commission’s C-ITS deployment 
platform to use this system for 
short range communication in 
the 5.9 GHz band”. For details  
see car-2-car.org

insurers are hoping to influence that process.
Many car brands developing autonomous vehicles 

have reservations about third party access to ‘their’ 
data, which is why companies have emerged 
offering to be neutral third parties, entering into 
arrangements with car makers and original 
equipment manufacturers (OEMs), making data 
available in accordance with prevailing regulations 
and business policies. 

There is arguably a need for the insurance 
industry and OEMs to agree common standards for 
data access, usage and security. Additionally 
consumers will be looking for reassurance about 
how secure the data coming off vehicles are.

Chinese researchers hacking into a Tesla car in 
September 201614 and applying the brakes from  
20 kilometres away won’t have done much for 
consumer confidence, even if (on that occasion) the 
hacking experts reported their findings and Tesla 
deployed an over-the-air (OTA) software update 
within just ten days of receiving that report.

Should regulations have a role here, or is the 
reputational risk for each brand sufficient? 
Currently consumers shopping for a connected car 
have no more knowledge of how secure from 
hacking it may be than they do when shopping for 
a WiFi router or any domestic internet of things 
device, such as a baby monitor.

The speed at which society gains the benefits from 
adoption of autonomous vehicles or ‘mobility as a 
service’ (MaaS) could be reduced if consumers aren’t 
confident about data security. Research15 for the 
Internet Society (ISOC) found that 59% of internet 
users were likely not to do business with a firm that 
had suffered a data breach. When the ‘thing’ in 
question is a connected car or a healthcare device, 
ISOC says disclaimers aren’t good enough, because 
“the hack can also extend to personal safety, 
potentially at the cost of life and limb”. 

CALLING ALL CARS
No matter how much processing of data is done by 
the car in real time or dumped to the cloud, for data 
to be accessed (legally or otherwise) it needs to be 
got off the vehicle. OTA downloads will also require 
connectivity. This is where any failings in 
connectivity (often a result of both coverage 
obligations and market forces, based on current 
demand characteristics), may hold back the 
progress autonomous vehicles could make.

And there could be a lot of data. Intel estimates 
that, by 2020, the average person will generate  
1.5 GB a day, while the average autonomous vehicle 
will produce 4,000 GB a day. Presumably most of 
that data would never leave the vehicle, but Hitachi 
estimates that 25 GB16 of data would be uploaded to 
the cloud per hour. Even if autonomous vehicles 
were able (or required by regulators) to roam across 
home market cellular networks, unless satellite 
connectivity were also integrated there would be 
losses of connectivity – in many rural areas, even in 
developed countries, there are plenty of holes in 
cellular connectivity.

Government and industry may have to work 
together, including utilising existing assets, to 
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increase connectivity to remove a potential obstacle 
to connected and autonomous vehicles delivering 
their full benefits.

One area that is receiving interest from regulators 
is the AI deployed in autonomous vehicles. Currently 
the inner workings of different AI systems are 
commercial secrets, yet how their algorithms work, 
what data they are fed, and how they are trained will 
affect the decisions they take on our behalf. For 
example, should an autonomous car always protect 
its passengers at the expense of pedestrians? And 
should child pedestrians be valued more highly then 
pensioners? Should passengers be responsible – and 
legally accountable – for such choices, or the AI 
providers, or regulators? Even the creators of systems 
cannot accurately predict the decisions they make.

As a research study17 conducted during 2015 in 
the US found, if the ethics of the autonomous 
vehicle’s AI were aligned with that of its passengers, 
it would put those passengers first. The authors also 
write: “If a manufacturer offers different versions of 
its moral algorithm, and a buyer knowingly chose 
one of them, is the buyer to blame for the harmful 
consequences of the algorithm’s decisions?” Should 
regulators require that all self-driving vehicles’ 
ethics share the same value of protecting the 
greatest good, even if that’s not what the car’s 
passengers would want?

BENEFITS AND WINNERS
Assuming that, encouraged or otherwise, 
consumers – at least in developing countries – adopt 
fully autonomous vehicles, there are a range of 
benefits beyond the considerable anticipated 
benefits of fewer traffic accidents and reduced 
emissions (if all planned autonomous vehicles are 
electric). The typical US commuter spends 250 hours 
a year in their car. The combination of autonomous 
driving and in-car entertainment will extend the 
office and the living room, the car becoming the 
second space people use for entertainment and 
leisure (potentially with more space and comfier 
seats than today’s cars). There will be more time and 
space for consuming media streamed in by 5G, and 
communicating with friends, family and colleagues. 
Autonomous cars may undermine much of the 
attraction of rail. This may create a battleground for 
attention – a prize surely worth fighting for.

Freed from the inconvenience of when drivers 
want to work, goods will be delivered at the 
customer’s convenience by vehicles designed purely 
for that purpose, with reduced cost.

One company, Veniam, is already turning fleets of 
connected vehicles into a mesh network with the 
capability of covering a city with public WiFi – the 
company describes itself as delivering the ‘internet 
of moving things’. Combining real-time data from 
connected vehicles’ sensors could provide traffic 
control and urban planners with invaluable 
insights, such as optimising signage or traffic lights 
at intersections or identifying potholes. There would 
no doubt be many companies (including insurers) 
who would like to be able to study behavioural data 
– will consumers be able to opt out of that?

The benefit most eagerly awaited is probably 
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fewer vehicles on our roads, with fewer accidents (and resulting 
delays). However, although autonomous vehicles should be able to 
drive closer to other vehicles, accelerate and decelerate more quickly 
and safely, and potentially (communicating with each other) navigate 
intersections more efficiently, the real congestion game changer must 
be when adoption of autonomous vehicles enables adoption of MaaS.

Indeed, without MaaS, autonomous vehicles could increase the 
number of vehicles on the road as autonomous cars are used by many 
of those currently excluded from driving: those without a driving 
licence (including children), those with physical or mental disabilities. 
Door-to-door pick up and drop off provided by retail and 
entertainment destinations could also add to congestion. On-demand 
access to autonomous cars should usher in a new range of mobility 
solutions, providing a service between public transit and ownership, 
without the disadvantages of relying on taxis.  

This could change our environment quite radically, in ways that  
we may not be prepared for. What might homes and commercial 
buildings look like when they no longer need parking attached?  
In London, front gardens, which have long been turned into precious 
parking, will start to re-emerge (with consequential benefits for 
dealing with sudden downpours). Bars and restaurants will sell more 
alcohol. Traffic lights may become obsolete. Vehicles may look quite 
different, come in very different shapes and sizes, and won’t need to 
withstand crashes in the same way. 

…AND LOSERS
There’ll be losers, too. A world where far fewer new vehicles are 
purchased, and the value of the existing vehicle stock falls faster than 
their owners expected, is one where main dealerships filled with new 
shiny cars start to disappear; the car plants so beloved of governments 
and trades unions cancel overtime, shut down production lines, and 
finally start to close – with unemployment impact, including with 
those plants’ supply chains; car financing will reduce in size. Lower 
income families in areas where MaaS isn’t offered may pay more for 
insurance to continue self-driving, opening up a new ‘digital divide’.

Many more are employed to build and maintain road and parking 
infrastructure and to regulate how they are used. Without the need to 
take a break from driving, highway service stations and motels start to 
look vulnerable. No more traffic police. But higher vehicle utilisation 
should keep employed those who service cars.

MaaS, expected to be commercially available by 2021, will take time 
to have impact. Many current drivers are likely to resist autonomous 
driving, but those who’ve never owned a car may never see the point in 
doing so. So let’s anticipate the many potential benefits of autonomous 
vehicles, but recognise the limitations; particularly the period when 
some cars are autonomous, but most are not, and governments and 
regulators haven’t had their initial rules tested much. We need to use 
the time we have to fine tune regulations and manage public attitudes 
(using nudges as required).

C O N N E C T E D  C A R S


