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Executive summary: 
 
“The future is now”. We can read that in many articles about autonomous 
vehicles nowadays1. As if we were only a couple of years or even months from 
getting driven around by self-driving cars. 
It’s true that the self-driving vehicles industry has gained tremendous 

momentum, in the last two years in particular. 
In 2017 a report estimated (it’s hard to keep track of all investments in this 
exploding industry) that investments in  self-driving tech amounted to $80B2. 
 
Following the acquisition of Cruise by GM, almost every single OEM has jumped 

in the race. Most have set dates for a “self-driving car” sometime between 2018 
and 2022. Arguably, it is possible that they’ll have an exciting prototype by 
then. But if what is expected is self-driving cars to be on public roads as an 
accessible product for normal customers, then we can safely assume that it will 
not be the case. 
 

In this white paper, we’ll try to give you insights into the technology, the market 
and the challenges ahead so that you can effectively filter the truth from the 
glittering promises of startups and OEMs alike and prepare yourself 
accordingly. 
 

It is essential to prepare for the revolution that self-driving vehicles represent for 
the automotive industry, but it’s just as important not to jump too hastily on the 
hype-wagon. 
Hopefully this white paper will provide you with the context you need to craft 
your action plan. 
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I. Why are we pursuing this technology? 
 
Before we analyse more in depth what the main challenges will be for self-
driving vehicles, let’s summarize the envisioned benefits of this technology.  
 

1) Reduce car accidents and related deaths: 
 

Every year, approximately 1.35 million people die in road traffic crashes3 
making road injuries the 8th leading cause of death in the world4. 
Most of these accidents could potentially be prevented thanks to self-driving 
vehicles. 
A report by the National Highway Traffic Safety Administration in 20155, 
revealed that in about 94 percent (±2.2%) of crashes the driver was responsible. 

Self-driving cars don’t drink and drive, don’t get distracted by their phone, nor 
get tired. 
 
However, despite the relative high number of fatalities, humans are actually 
quite good drivers. For instance, in the USA the total cumulative distance driven 

in 2016 was 3,2 trillion miles6 (i.e. 5,14 trillion km), for 37806 deaths in the same 
year7. 
This means that there was approximately one fatal accident every 136 million 
km driven. This is the value that self-driving cars should be gauged against (at 
least in the USA). 

The Uber fatal crash of March 2018 and Tesla’s fatalities already seem to put 
self-driving cars below that average. 
 
Nevertheless, given the digital nature of self-driving vehicles, they’ll 
continuously improve until they eventually reach this threshold, making them 
safer drivers than us humans. 

 

2) Reduce the cost per driven mile: 
 
Self-driving vehicles should eliminate the drivers costs on the long run (today a 
“safety driver” is still required). Depending on the cost related to supervision 
and maintenance of the fleet it should bring down significantly the cost per 

mile driven. Self-driving vehicles would also have an increased utilization (no 
rest needed, no holidays, etc.). 
 
In the USA, the average price per mile for taxis is approximatively $3.508, for a 
personal car it’s $0.709 per mile and the average price per mile for an Uber ride 
is $2.8610 (in San Francisco). In comparison, it is estimated that the price could 

drop to $0.30 per mile for self-driving robotaxis11 by 2020. 
 
Mobility-as-a-service (MaaS) is already impacting sales of vehicles worldwide, 
if robotaxis eventually cost roughly half of what a personal vehicle costs, the 
tendency to drop car ownership in favor of MaaS will increase greatly. 

A report estimates that:” In North America and Europe, the net impact of 
autonomous cars could cut auto sales in half by the late 2020s”12. 
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Eventually, even the train and plane transportation markets could be 

impacted, with people preferring overnight self-driving rides for instance. 
 

3) Improve accessibility to transportation services: 
 
If prices are lowered, new transportations services could become financially 
viable, improving access to public transportation for more remote locations 
(the so-called “Last Mile solutions”). 

 
This also means that people who cannot drive, for instance disabled or 
handicapped individuals but also seniors or simply people too young to drive, 
will have access to an additional means of affordable transportation. 
Traditional public transport is sometimes ill-suited and private alternatives are 

expensive. Cheap transportation via self-driving vehicles could be the solution. 
Arguably, the lawsuits against Uber and Lyft regarding their violation of the ADA 
regulations in 201513 have reminded all players that accessibility is a condition 
sine qua none for the American transportation market.  Therefore most players 
now finally view it has a major focus. 

 
Accessibility will also become increasingly important due to the global aging  
of the population. 
A 2017 report by the UN14 predicts that “by 2050 all regions of the world except 
Africa will have nearly a quarter or more of their populations at ages 60 and 
above. The number of older persons in the world is projected to be 1.4 billion in 

2030 and 2.1 billion in 2050”. 
Again, self-driving vehicles could be the solution by complementing traditional 
public transport offering. 
 

4) Free time wasted driving otherwise: 
 

In 2015, it was reported that American drivers spent an average of 68.4 minutes 
driving on days when they drove, for a total of 294 hours per year15. 
In 2015, there were 107,649,686 licenced drivers in the USA16. This means that 
roughly 31.6 billion hours were spent driving in the USA alone.  
 
It seems no thorough study is available to estimate how many hours are spent 

driving worldwide every year. Nevertheless, a newspaper article mentions an 
estimate of 400 billion hours spent behind the wheel yearly worldwide17.  
If we estimate that people spend the same amount of time driving everywhere 
in the world (it’s not really the case), given that the USA population accounts 
for 4.36% of the total world population18, we obtain roughly 724,8 billion hours 

spent driving worldwide per year.  
This is a very rough estimation but gives us a basic understanding of the time 
that could be saved annually thanks to self-driving cars. It is in the order of 
hundreds of billion hours. 
How this free time will be utilized is still to be determined. It could be used to 

prepare meetings for instance.  
One can also assume that time spent in a close environment, similarly to what 
happens in planes, will be spent consuming.  
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In 2016, online purchases generated 3.9 million dollars every minute19. 

If e-commerces manage to profit from this newly freed time and generate the 
same type of profits, autonomous driving will bring about enormous revenues.  
 
A 2016 study by EY estimated that in-car streaming entertainment could also 
bring 20 billion additional dollars to the streaming industry20.  

Advertisement companies are also looking into ways of producing targeted 
ads utilizing the time spent in self-driving cars and the related consumer data 
(location, itinerary, etc.).  
The focus of the car industry will have to shift from the driver experience to the 
passenger experience.  
 

 

5) Reduce congestion (if linked to ride-sharing): 
 
Part of the time spent driving is time spent stuck in traffic.  
The table below shows how many hours are wasted annually on average per 
driver for the 15 worst countries21 in terms of time spent in congestion: 

 

Rank Country Average peak hours 

spent in congestion 

1 Thailand 56 

2 Indonesia 51 

3 Colombia 49 

4 Venezuela 42 

5 Russia 41 

5 USA 41 

7 Brazil 36 

8 South Africa 36 

9 Turkey 32 

10 UK 31 

11 Puerto Rico 31 

12 Germany 30 

13 Poland 29 

14 Slovakia 29 

15 Luxembourg 28 
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The average per country is still much lower than the average of some of the 

most congested cities22:  
 

Rank City Country 

Peak hours spent in 

congestion 

1 Los Angeles USA 102 

2 Moscow Russia 91 

3 New York City USA 91 

4 Sao Paulo Brazil 86 

5 San Francisco  USA 79 

6 Bogota Colombia 75 

7 London UK 74 

8 Atlanta USA 70 

9 Paris France 69 

10 Miami USA 64 

11 Bangkok Thailand 64 

12 Jakarta Indonesia 63 

13 Washington USA 63 

14 Boston USA 60 

15 Istanbul Turkey 59 

 

The time wasted in traffic is not only a nuisance for the driver, it also represent 
a cost of lost opportunity and actual costs (fuel for instance). Here is how much 
it is estimated to cost the 10 most congested cities of Germany23: 
 

Rank  City 

Average peak 

hours spent in 

congestion  Total cost per driver  

Total cost 

to the 

city (in €) 

1 München 51  €                       2,984  2.9bn 

2 Hamburg 44  €                       2,646  3.5bn 

3 Berlin 44  €                       2,811  6.9bn 

4 Stuttgart 44  €                       2,386  918m 

5 Ruhrgebiet 40  €                       2,129  2.2bn 

6 Cologne 40  €                       2,107  1.4bn 

7 Heilbronn 38  €                       2,317  154m 

8 Frankfurt 36  €                       1,820  906m 

9 Würzburg 35  €                       2,382  241m 

10 Karlsruhe 34  €                       2,166  468m 

 
This is time spent in the vehicle that the passenger will not longer waste driving, 
and could even (partly) be avoided altogether thanks to self-driving vehicles.  

 
Here, it’s not so much the self-driving aspect of the vehicle that matters rather 
than the fact that rides would likely be shared.  
As written earlier, self-driving vehicles will further diminish the price of mobility, 
providing a cheap and convenient (door-to-door) alternative to personal 
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vehicles. Instead of taking their car, usually for just a single passenger, people 

may prefer a MaaS offer, potentially sharing the ride with other riders, thereby 
decreasing the total amount of vehicles on the road. The Uber pool option 
already provides this service for instance, albeit not offering self-driven rides yet. 
 
Otherwise, a self-driving vehicle carrying one passenger doesn’t do much more 

for traffic than a traditional car. 
It may even worsen the problem as people decide to take  self-driving vehicles 
rather than public transport because of a more private and comfortable 
experience for the same (or even lesser) cost.  
A report by the World Economic Forum and Boston Consulting Group simulating 
the impact of self-driving vehicles on Boston, concluded that they could lead 

to a 5.5 percent increase in traffic in the city’s downtown24. While there would 
be fewer cars on the road overall, congestion would increase because 
commuters would likely choose the new vehicles over public transportation. 
 
The urban population of the world has grown rapidly from 751 million in 1950 to 

4.2 billion in 2018. Today, 55% of the world’s population lives in urban areas, a 
proportion that is expected to increase to 68% by 2050, adding another 2.5 
billion people to urban areas25. Finding efficient and sustainable means of 
transportation for the mega cities of the future is essential.  
 

In order for self-driving vehicles to diminish traffic rather than adding to it, urban 
areas should encourage sharing of self-driving vehicles and continued use of 
mass transit26.  
The Boston report cited earlier recommends lowering prices for autonomous 
carpoolers and creating self-driving lanes for instance.  
 

This considerations have been reflected by an increasing interest in minibus 
shuttles over conventional cars among self-driving industry players, most 
notably in the past 2 years27. 
 

6) Reduce pollution: 
 

Here, similarly to the paragraph above, this isn’t a benefit directly linked to the 
self-driving capacities of the vehicle per say, but rather to a “side-effect”: self-
driving vehicles are electric, not fuel-powered.  
 
The environmental impact of electrical vehicles has been highly debated, 
notably because of the high amount of CO2 emissions linked to the production 

of car batteries and the fact that electricity is not always produced in a 
sustainable manner. 
Nevertheless, studies seem to show that electrical vehicles will be responsible 
for only 80% of the emissions of a petrol car28. 
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Vehicle Whole Life Carbon Emissions Analysis29: 

 

  

Estimated 

lifecycle 

emissions  

(tonnes CO2e) 

Proportion of 

emissions in 

production 

Estimated 

emissions in 

production  

(tonnes CO2e) 

Standard gasoline 
vehicle 

24 23% 5.6 

Hybrid vehicle 21 31% 6.5 

Plug-in hybrid vehicle 19 35% 6.7 

Battery electric 

vehicle 
19 46% 8.8 

Based upon a 2015 vehicle in use for 150k KM using 10% ethanol blend and 500g/KWH grid 

electricity. 

 

As the production of electricity gradually shifts towards renewables, the 
impact of electrical cars will diminish.  
Similarly, if production of batteries becomes greener, the overall impact of 

electrical vehicles will be greatly decreased.  
 
It is interesting to note that the increasing amount of electrical vehicles will 
impact the electricity load curve (right before and after work) through 
vehicle charging, as well as the overall electricity demand.  

McKinsey estimates that, in Germany for example, an increase in peak load 
of approximately 1 percent by 2030 and about 5 percent by 2050 is to be 
expected30.  An additional capacity of about 20 GW could also be required 
by 205031.  
McKinsey estimates that these increases can likely be absorbed by the 
existing system32.  

Nevertheless, business plans based on technologies like vehicle-to-grid (V2G) 
or smart-charging are being studied to tackle this issues.  
 
Moreover, as said in the previous paragraph, self-driving cars will also 
potentially reduce traffic, thereby also reducing pollution.  

 

7) Free urban space by reducing the need for parking: 
 
Traditional cars are highly unutilized assets. It is estimated that we roughly only 
drive them 5% of the time, leaving them parked for the remaining 95%33.   
 

Parking takes up a lot of space, in particular in cities. In San Francisco for 
example there are currently 440,000 on-street parking spaces34. Parking 
roughly amounts to 14 percent of L.A. County’s incorporated land35. 
Altogether it is estimated that parking occupies 30,000 km² in Europe and 
27,000 km² in the USA36.  
Given the urbanization that is predicted to happen (adding 2.5 billion people 

to cities until 2050, see paragraph 5), this is very valuable space.  
Self-driving cars will be utilized much more efficiently, since they will most likely 
not be owned by an individual. They will drive directly from one ride to the 
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next one, thereby eliminating the need for parking space (partly, see next 

paragraph).  
Moreover, if self-driving vehicles promote ride-sharing (see paragraph 5), they 
will further reduce the need for parking by reducing the amount of vehicles 
on the road.  
 

Self-driving vehicles will still need to park in order to charge their batteries. 
Moreover, in order to cater to the high demand at peak hours, there will 
presumably be more self-driving vehicles than needed at other times.  
In low demand hours, self-driving cars in excess will park rather than drive 
around aimlessly.  
Nevertheless, self-driving cars could park outside the city, in “less valuable 

space” as there is no need to park next to the “destination” anymore.  
Smart parking could also reduce the amount of space needed altogether by 
optimizing occupancy of the available space.  
 
The urban space reclaimed is valuable space that could be turned into 

pedestrian areas, cycling lanes, parks, community gardens, housing, etc.37 
 

8) Make profits and avoid losses : 
 
Self-driving, electric and shared vehicles could bring about a cheaper, 
greener, safer and more accessible mobility, while simultaneously reducing 
congestion and freeing urban space as well as personal time.  

All of these benefits will not be trivially achieved, as illustrated above. 
In order to achieve this vision, we will need to face a lot of challenges.  
Nevertheless, the benefits could have a very positive social impact.  
 
However, in our capitalist society, these benefits can’t explain by themselves  

the momentum the self-driving industry has gained recently. The financial 
dimension has to be tackled.  
Here, a keyword is central: Disruption.  
 
The definition of disruption varies, so let’s consider as disruptive a company 

that, in a matter of a decade, provokes significant losses to big established 
players thanks to new business plans or technology. The losses can be directly 
provoked (overtaking of market shares) or indirectly (modification of customer 
behaviour for instance).  These financial losses usually will lead to loss of jobs as 
well.  
For example, in 2015 in New York City alone, Airbnb is estimated to have been 

responsible for a total loss of $2,1 billion for the hotel industry and government 
(through loss in taxes)38. It is estimated to have caused as a consequence the 
loss of over 2800 jobs39.  
In the last decades, examples of disruption of established companies have 
been given a lot of attention. For instance, Netflix with entertainment, Uber with 

taxis or Facebook with media in general and journalism.  
 
In a 2017 PwC survey of 1379 chief executives around the world, 60% said that 
technological advancements had significantly changed or completely 
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reshaped competition in their sector in the last five years, and more than 75% 

anticipated they would do so before 202240.  
In the automotive industry, according to a 2017 survey by KPMG41, 83% of 
executives anticipate a major business model disruption over the next 5 years. 
 
Indeed, self-driving vehicles have the potential to be as big a revolution for the 

transportation industry as the introduction of the automobile, over a 100 years 
ago.  
 
It is estimated that autonomous driving technology could enable a new 
Passenger Economy worth US$7 trillion in 205042.  
According to Boston consulting Group, by 2035 autos with autonomous 

features are expected to capture 25% of the car market, with 18 million 
partially autonomous and 12 million fully autonomous vehicles sold annually.  
From 2022 to 2035 growth in the market for partially and fully autonomous 
vehicles should already reach in between $42 billion and $77 billion43. 
Sales of vehicles will likely gradually shift from conventional vehicles to self-

driving ones, in particular to shared self-driving vehicles (SAEVs in the graph 
underneath)44.  
 

 
Figure 1- Vehicle Sales Will Shift, Not Shrink – Source: BCG Analysis (By Brian Collie, Justin Rose, Rahul 
Choraria, and Augustin K. Wegscheider), 18 December 2017, https://www.bcg.com/en-
au/publications/2017/reimagined-car-shared-autonomous-electric.aspx 

 
Self-driving vehicles will reinforce the already existing trend to give up 
ownership in favour of MaaS. This can be seen for instance in the overall 

decrease of percentage of people owning driving licences. In the USA, a 
study found for example that the percent of people aged 20-24 possessing a 
driving licence had dropped from 91.8% in 1983 to 76.7% in 201445. If cost of 
the driving licence process and conflicting priorities have been identified as 
factors, so has the rise of ride-hailing offerings as a convenient alternative46. 

As self-driving vehicles further reduce the price of ride-hailing (see paragraph 
2 above) the amount of people giving up ownership of their car is likely to 
increase greatly.  
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Automotive industry leaders are well aware of this, with a study showing that 

59% of executives think that half of today’s drivers will not want to own a car by 
202547.  
 
Employment in the industry will also be impacted. According to a report from 
Goldman Sachs Economics Research, in the USA alone, drivers could see job 

losses at a rate of 300,000 a year when autonomous vehicle saturation 
peaks48. 
 
All of this represents a significant threat as well as a potentially huge opportunity 
for the automotive industry. With the general understanding seemingly being 
that the pace of disruption is accelerating, this can be quite frightening.  

So, let’s take a moment to review a study by PwC which found that fear of 
disruption is generally exaggerated49.  
 
PwC reviewed the total enterprise value (EV) shift among the top 10 companies 
of 39 industries between 2006 and 201550 : 

 

 
Figure 2 - Measuring Disruption - Source: Strategy+Business, The Fear of Disruption Can Be More Damaging 
than Actual Disruption, by Paul Leinwand and Cesare Mainardi, 27 September 2017, 
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https://www.strategy-business.com/article/The-Fear-of-Disruption-Can-Be-More-Damaging-than-Actual-
Disruption 

 
Even in the “most disrupted industries” value shares changed less than 10%. 

And the change was only 0,1% higher on average in between 2011 and 2015 
than between 2006 and 201051. The pace is increasing, yes, but very slowly.  
The time frame is also generally exaggerated, disruption usually spans over 
decades rather than a few years.  
 
In the automotive industry in particular, innovation takes time.  

A study by the Insurance Institute for Highway Safety found that I takes at least 
30 years for safety features to spread to 95% of vehicles on the road.  
For instance, it is estimated that it took Electric Stability Control (ESC) 34 years, 
and 31 years for both head-protecting side airbags and antilock brakes to 
reach the 95% threshold52.  

Similarly, the market share of electrical vehicles in 2017 was still only around 1% 
of the global car fleet, 20 year after the introduction of the first commercially 
available hybrid electric vehicle (Toyota Prius in 1997)53.  
Exaggeration is also common in forecasts: A 2008 report by IBM Institute for 
Business Value predicted that in 2020 all new cars would have some degree of 

hybridization54. This now seems unlikely.  
 
Self-driving vehicles will face much more complex barriers to market entry than 
electrical vehicles (we will go in further details in paragraph IV). It is difficult to 
predict how quickly self-driving vehicles will start impacting the transportation 
market but it will certainly not happen overnight… 

 
Nevertheless, in the end it doesn’t matter how fast self-driving vehicles take 

over the sales of traditional vehicles, eventually they will reinvent the 

transportation industry, proving to be simultaneously a threat as well as an 

exciting opportunity.   
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II. Contextualizing: recent evolution of the industry  
 
The first part of this white paper underlined the vision for self-driving 
technology and its potential impact both on the social level as well as on the 
automotive industry. Now, we’ll study the evolution of the self-driving vehicle 
industry, with a focus on its recent acceleration in the last two years. This 

should give us some context to better understand the current situation.  
 

1. Timeline:  
 
Driverless vehicles aren’t new.  
As far back as in 1925, an early prototype of “driverless vehicle” dubbed the 
American Wonder a.k.a. the Phantom Car was demonstrated in New York55. It 

wasn’t autonomous but radio-controlled by a “driver” following behind in 
another vehicle56.  
 
Already then, driverless vehicles were received with enthusiasm by many. For 
instance, here is an excerpt from the June 1932 edition of the Fredericksburg 

Free-Lance Star57 regarding the upcoming demonstration of a variation of the 
American wonder: 
“One of the most amazing products of modern science will be demonstrated 
in Fredericksburg next Saturday, June 25, when the “Phantom Auto” will be 
piloted through the streets of the city without a driver or occupant, with no 

one touching it and with no wires or strings attached to it. {…} 
It sounds unbelievable but it is true that the driverless car will travel about the 
city through the heaviest traffic, stopping, starting, turning, sounding its horn 
and proceeding just as though there were an invisible driver at the wheel.” 
Some already hoped for a near future were safe self-driving cars would be 
the norm. Chevrolet for instance in a 1935 care safety film depicted images of 

an utopian future filled with road laws-abiding self-driving cars.58  
 
It is quite interesting to point out that already then, the optimism that 
surrounded self-driving cars was curbed by crashes. As a matter of fact the 
American Wonder crashed in another vehicle (filled with photographers 

invited to the event) on the day of the first demonstration59. A few years later, 
in 1932, a Phantom Car rammed into a crowd of 300060 spectators assembled 
to see “one the most amazing products of modern science”, injuring a dozen 
of the onlookers61. 
Already 90 years ago, when marketing was prioritized over safety concerns 

surrounding new car features, people got hurt.  
Things haven’t changed… The fatal crash of March 2018 involving a Uber self-
driving car prototype which claimed the life of a pedestrian62 served as a 
reminder of the risks linked to testing this type of new technology.  
Less than a year later, Uber has resumed its trials63. 

 

Several other projects of driverless cars controlled by external inputs followed, 
with the 1956 GM Firebird II for instance64, as well as developments in the 

1960s by Ohio State State University, the US Bureau of Public Roads and the 
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Bendix Corporation65. These self-driving cars relied on detector circuits 

embedded in the roadways and relaying information to the vehicle. 
Electronic roadways were eventually abandoned in favour of the self-
contained systems that are the norm today. 
 

Simultaneously, specific driving automated functions such as the anti-lock 
braking system (ABS) and cruise control were introduced66. 
 

The team developing the Stanford Cart, a moon rover, from the early 60s into 
the 70s, pioneered the image processing needed to provide self-driving 
vehicles with actionable inputs. In 1979, the cart managed to cross a room 
filled with chairs without human intervention. It took it 5 hours though, with the 

cart stopping roughly every meter during 15 min for image processing and 
route planning67.  
 

From the 80s on, the synergies between image processing, remote control, 
and specific driving functions automatization led to the development  of 
prototypes more in line with the modern view of self-driving vehicles (self 
contained entities equipped with the necessary hardware and software to 
drive without external or human input). In particular, the EUREKA-project 

PROMETHEUS (1987-1994) ended with the VaMP (Versuchsfahrzeug für 
autonome Mobilität und Rechnersehen) driving more than 1600 km at speeds 
up to 180 km per hour autonomously on highways (convoy driving and 
autonomous lane changes)68.  
 

But the current race towards self-driving vehicles really started about 15 years 
ago, with the DARPA (Defense Advanced Research Projects Agency) Grand 
Challenge in March 2004. DARPA offered a $1 million prize for the self-driving 

car that would first finish a 132 miles circuit in the Mojave Desert. 
The first challenge was considered a failure, with no team managing to cross 
the finish line. However, in the following challenges of 2005 and 2007, 
respectively 5 and 6 teams managed to finish the course69. 
Participants to these challenges went on to create the startups that lead the 

self-driving car race today, notably Sebastien Thrun, the former head of what 
is now Waymo, and the infamous Anthony Levandowski70 (responsible for the 
lawsuit filed against Uber by Waymo)71. 
 

In 2009, Google launched the Google Self-driving car Project (now Waymo), 
becoming the first private company to heavily invest in the self-driving car72. 
In October 2015, Tesla joined the race with the introduction of its ”Autopilot” 
feature73.  
 

These two tech companies would lead the way for countless others, 

eventually bringing the vast majority of established players of the automotive 
industry into the race towards self-driving cars.  
 

Instead of listing when which company joined the race (it would be too 
fastidious given how many there are now), we will look at the evolution of the 
market as a whole in the recent years to try and illustrate how the self-driving 
vehicle industry gained momentum.  
 



 

 

15 Page 

2. Recent market evolution: 
 

The first element to gauge the pace at which the automotive industry 
increasingly took interest in self-driving technology is investments. Investments 
mirror the investors’ confidence in the technology and its future 

implementation.  
A study by CBS Insights74 showed the following financial results from 2014 to 
2018: 

 
Figure 3 -  Funding to AV tech outpaces rest of auto tech - Source: CBS insights, Autonomy Is Driving A 
Surge Of Auto Tech Investment, 27 September 2018, https://www.cbinsights.com/research/auto-tech-
startup-investment-trends/ 

Self-driving technologies represent the biggest part of autotech investments 
(Assisted and autonomous driving, Driver safety tools, Connected 
vehicle/driving data, Fleet telematics, Vehicle-to-vehicle communication and 

Auto cybersecurity).  
In between 2014 and 2018, the total amount of investments has been 
multiplied by 25. The total amount of yearly investments grew by 262%, 56%, 
228% and 37% in between those years.  
This shows undeniably that AV technology has exponentially gained 

momentum, although it is now slowing down (we will explore this more in 
details in the next part of this white paper). 
It is interesting to note that the total amount of investments continued to rise 
between 2017 and 2018 despite a drop to roughly half in numbers of deals, 
suggesting bigger deals and thereby more mature startups, as well as 

investments from bigger groups (including the OEMs).  
 

And this only concerns startups. If we are to include investments in internal 

development or acquisitions and investments for more established players, 
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the total invested in self-driving technology was estimated to amount to $80 

billion dollars back in October 201775.  
This is prior to the $2.25 billion investment in GM Cruise Holdings by Softbank76, 
the $2.75 billion invested in the same company by Honda77 or the $675M 
invested in Zoox Inc. since then for instance78. 
 

Another interesting indicator is the foundation of new companies in the 
autonomous vehicle industry.  
 

In 2017, Comet Labs, put together an overview of 263 startups to watch79:  
 

 
Figure 4 - The Future Of Transportation Stack - Source: Comet Labs, 263 Self-Driving Car Startups to 
Watch, by Taylor Stewart, 10 May 2017, https://blog.cometlabs.io/263-self-driving-car-startups-to-watch-
8a9976dc62b0 

 

At HFM GmbH we have created our own database of companies linked to 
the self-driving industry. It includes not only companies directly developing 
technologies related to self-driving vehicles but also companies indirectly 
involved in autonomous driving endeavours (investments, partnerships). It 
includes more than 1500 companies now. As there is no open database 

regrouping all of the stakeholders of the self-driving vehicle industry, we will 
use ours for the following statistics. 
 

This is what a study of the database showed regarding foundation of new 
companies in the last 7 years: 
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Source: Hanseatische Fahrzeug Manufaktur GmbH 

 

The evolution seems to mirror that of the investments, with an exponential 
increase since 2016. 
 

Through the database, we’ve also kept note of most acquisition, partnerships 
and other inter-companies relationships. We’ve called these interactions 
“connections”. Here is how they evolved in the past years: 
 

 
Source: Hanseatische Fahrzeug Manufaktur GmbH 
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Source: Hanseatische Fahrzeug Manufaktur GmbH 
 

Again, the evolutions are similar, with an exponential increase since 2016.  
 

Another interesting indicator is the unveiling of autonomous driving  concept 
vehicles. Below is the evolution of the number of concept vehicles presented 
per year (based on our market surveillance) since 2014:  

Year Number of AV concepts Evolution 

2014 3  

2015 3 0% 

2016 10 233% 

2017 28 180% 

2018 26 -7% 

Source: Hanseatische Fahrzeug Manufaktur GmbH 
 

Again, this shows an exponential increase since 2016, and interestingly 
enough, a slight decrease in 2018, similarly to what is seen in the investment 

study by CBS Insights.  
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In conclusion, driverless vehicles haven’t just magically appeared in the last 5 

years, but rather they’ve been researched for decades now, with the building 
blocks necessary for the technology to appear, slowly coming into place over 
time.  

Nevertheless, the self-driving vehicle movement has gained exponential 

momentum and financial interest mostly since 2016, with an explosion of 

projects and startups popping up.  

Interestingly enough, in 2018, things have seemed to slow down with a slight 
decrease in investments and new AV concepts.  

This slight decrease could be an indicator of what is to come: the so-called 

“trough of disillusionment”. 

We will study this in the next part of this white paper.  
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III. The through of disillusionment: a reality check 
 
A common tool to gauge the state of a technology is the Hype cycle 
diagram from the company Gartner. It stipulates that emerging technologies 
tend to follow a common evolution, split into 5 stages.  
 

 
Figure 5 - Gartner Hype Cycle - Source: Gartner, Interpreting Technology Hype, 
https://www.gartner.com/en/research/methodologies/gartner-hype-cycle 

 
In a nutshell, the idea is that the impact and speed of implementation tends to 
be exaggerated once the technology first gains traction, leading to unrealistic 
expectations.  
This leads to a tipping point (“Peak of Inflated Expectations”) during which the 

players have to face reality. The early projects fail to live up to the exaggerated 
expectations and the latter are consequently be lowered. This in turn causes a 
drop in interest (“Through of disillusionment”). 
But this is followed by the structuration of the industry and maturation of 
products leading, in time, to the mass adoption of the new technology80. 
 

The Gartner Hype cycle isn’t exact science but rather a model which, in our 
experience, seems to fit well to the evolution of the public and industry interest 
regarding self-driving vehicle technology.  
 
As shown below, Gartner has estimated that autonomous driving has entered 

the “Through of Disillusionment”81.  
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Figure 6 - Hype Cycle for Emerging Technologies, 2018 - Source: Gartner, 5 Trends Emerge in the Gartner 
Hype Cycle for Emerging Technologies, 2018, by Kasey Panetta, 16 August 2018, 
https://www.gartner.com/smarterwithgartner/5-trends-emerge-in-gartner-hype-cycle 

 
Part of what makes the Gartner hype cycle not exact science is that it is difficult 
to back it up with data.  
 

We thought an interesting indicator would be the media attention given to self-
driving cars. We therefore analysed the evolution of the number of articles 
written about self-driving vehicles by three big news agencies.  
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Source: Hanseatische Fahrzeug Manufaktur GmbH 
 

 

 
 
 
 
 

 
 
 
 
 
 

 
Source: Hanseatische Fahrzeug Manufaktur GmbH 
 

 
Source: Hanseatische Fahrzeug Manufaktur GmbH 
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These three evolutions seem to back up the idea that the self-driving vehicle 
technology has indeed entered the through of disillusionment.  
If one adds to this the decrease in investments and in new vehicle concepts 
mentioned earlier, we can see a pattern more clearly.  
The interest for AVs peaked in 2016 and faced a “reality check” in 2018.  

 
When it comes to interest in AVs and evolution of the mindset among industry 

players, most of it is perceived interest and mindset. It involves a lot of soft 

factors and personal experiences.  
In the following paragraph, we’ll give you our personal interpretation of the 
evolution of mindsets and interest among industry players since 2016. Please, 
take it with a grain of salt.   

 
The main element in our opinion to understand the evolution of mindsets in the 
last years is the dynamic between autotech startups and established players. 
On one side, there are the established players, which, as shown in the first part 
of this white paper, fear disruption.  
On the other side, there is a plethora of tech startups like Uber, Tesla or Navya.   

 
These tech startups depend for the vast majority on investments to survive. They 
are not profitable as of yet82,83. 
Because of this, some startups tend to systematically overpromise in order to 
secure investments84.  

 
In another context, established companies would probably have waited 
longer to see more advanced proofs of concepts and use cases. But given the 
potential revolution that self-driving vehicles represent for the automotive 
industry and the general fear of disruption, big players decided that the risk of 

not participating was higher than the risk of investing in vain.  
Once a few established players significantly bet on self-driving technology 
(mainly GM with Cruise in 201685), the rest of the players followed suit like falling 
dominoes.  
 
For a few startups, investments remained a higher priority than product 

development. As a consequence, marketing objectives have tended to 
overrun engineering concerns and high visibility projects (with no actual proven 
benefits) were preferred to difficult behind-the-scenes tests.  
This was further fuelled by the media, increasing the hype surrounding tech 
startups’ claims and therefore pushing startups to provide even more “glittering 

promises” and demonstrations.  
 
Furthermore, governments have used permissive legislation86 to attract startups 
in hopes of boosting their local development.  
There is a spirit of competition between China, Japan, Singapore and the USA 

(even between the different American states) among others to be the first to 
implement self-driving vehicles87.  
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Under the cover of innovation and because the vehicles are “prototypes”, a 

few autonomous vehicles have received a green light for testing, without in-
depth study of the safety of the new vehicle. A self-driving car is still a car. It’s 
not because it drives autonomously that all existing car manufacturing 
standards become instantly obsolete. As a matter of fact, a lot of the minibus 
concepts often seen in the media haven’t been engineered according to the 

state-of-the-art of the traditional automotive industry and corresponding 
standards. Let’s remember that these standards have for main goal to protect 
the users… 
 
Additionally, the vast majority of the attention was given to “navigation 
technology” (interpretation of the vehicle’s surroundings to produce 

commands for the vehicle). Navigation is very complex and involves in many 
cases the use of AI and machine learning, hence the hype surrounding it. 
However, navigation is just a part of the puzzle that self-driving vehicles 
represent. We can’t just add a few sensors and a “brain” to an existing 
traditional car and expect it to behave safely.  

One of the missing pieces (for instance) is the Drive-by-wire system88. AVs are 
controlled by electronical signals, not actual muscle power, hence the need 
for a drive-by-“wire” system. This system is the actuator for the commands of 
the navigation system. 
Drive-by-wire systems exist already in mass-produced cars (non autonomous) 

like the Infiniti Q5089. Nevertheless, the quasi totally of existing drive-by-wire 
systems have been designed with the driver acting as a backup solution in case 
of failure of the system. In level 4 or 5 autonomous driving this is no longer 
possible simply because there is, by definition, no driver anymore. This means 
that the system must be able to safely cope with a failure, in order to avoid 
complete loss of steering or braking. In practice it means that the system needs 

to be twice redundant to be able to keep on functioning until the vehicle can 
safely stop.  
Our partner Schaeffler Paravan Technologie GmbH & Co KG is one of the only 
suppliers of a Drive-by-wire system meeting these safety requirements in the 
world90. We know thereby that many of the high profile self-driving initiatives 

don’t possess this technology yet.  
 
This shows that the overall safety of the vehicle hasn’t really been approached 
methodically or at least that some areas needing improvement have been left 
to the future. In a nutshell, it shows that the technology is still a long way from 

being ready despite what is sometimes claimed.  
 
Most companies have gone around the safety concerns through the safety 
drivers. They are in charge of ensuring the safety of the passengers and other 
road users. Unfortunately, as shown by the Uber fatal accident in March 201891, 
this not enough.  

 
 
 

Thankfully, the mindsets have been changing.  
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Governments have become better educated regarding the technology and 

more warry because of the Uber incident. 
 
For example, Singapore’s request for information for three pilot projects in 
202292 shows a good understanding of the technology and an increased level 
of requirements to ensure a valuable service instead of a marketing stunt.  

 
Similarly, the Michigan Mobility Challenge is an $8 million funding project with 
the objective of solving mobility gaps for seniors, persons with disabilities and 
veterans in urban, rural and suburban communities throughout the state of 
Michigan93. Michigan positioned itself as a leader in the advancement of 
innovative transportation options, passing laws that encourage the 

development and deployment of connected and automated vehicles. 
Michigan Mobility Challenge is the next big step to open the door to various 
advanced Autonomous Transportation Technology Solutions even though it is 
not explicitly expressed but mentioned in the Call for Projects: "MDOT’s desire 
to select proposals that will test and demonstrate a variety of mobility options 

including a diverse set of geographic areas within the state, a diverse set of 
targeted populations and a diverse level of technologies utilized – especially 
those that take advantage of, or enhance the future adoption of, autonomous 
technologies”94. 
 

This is a change in mentalities in comparison to other projects where AVs bring 
no real value (what is referred to “carnival rides” among the self-driving vehicle 
players).  
 
Investors have also started becoming more demanding as a result of startups 
underdelivering on their promises. Similarly, some established players have 

started reviewing their ambitions and became more realistic. For example, 
Daimler just closed its platooning initiative deeming the use case not viable95.  
 
Additionally, the public’s pressure regarding safety of AVs has been increasing, 
with more attention being given to crashes in the media. This started before the 

Uber accident.  
For instance, a research on Google Trends regarding the evolution of Navya’s 
(the French company aforementioned) weekly searches on Google in the USA 
shows that, in the last two years, “Navya” was most googled during the week 
of the 5th of November 201796. The peak was roughly three times higher than 

the second highest one and 20 times higher than the average. This is due to 
the fact that on the 7th of November a Navya minibus was involved in a crash 
on the first day of its service in Las Vegas97.  
Despite the important media coverage it turned out that the minibus didn’t 
actually crash, another vehicle (driven by a human) backed into it98.  
  

Nevertheless, as Ford’s VP Sherif Marakby put it: “reality is kicking in”99. 
 

This change in mindsets is a much awaited one. Finally safety and rigour are 

back in focus and the industry can advance without having to respond to the 

glittering overpromises of startups.  
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IV. Conclusion: the road ahead 
 
The first part of this White paper hopefully helped underline the envisioned 
beneficial social impacts of self-driving vehicles, as well as the scale of the 
economical revolution it would represent for the automotive industry. 
Secondly, we reviewed the history of the self-driving technology and showed 

that despite it not being new, there has been an explosion of interest, mostly 
since 2016. This interest has been translated in an important amount of 
investments.  
Thirdly, we showed that this explosion of interest, combined with the existing 
fear of disruption, allowed for unrealistic objectives and poor safety focus. 

Hopefully since 2018 (mainly), things are changing. The mindset has finally 
shifted to a more rational and structured one.  
 
This was a much needed change. The road ahead is still very long and 
complex. The self-driving vehicle movement will have to face many challenges 
before we can collectively reap the actual social and economic rewards it 

promises. The following interpretation of the upcoming challenges is personal. 
Again, please take it with a grain of salt.  
 
In our opinion, the most complex challenge will be the standardization and 
certification process for self-driving vehicles.  

Even for traditional vehicles there is no global agreement on safety standards. 
Regulations between the EU, the USA and Japan widely vary for instance (even 
though Japan and the EU are currently working on the harmonization of their 
standards100).  
Given the current competition between states to attract self-driving vehicle 

players it seems unlikely a global standard will be found. This also discredits the 
idea of a winner-takes-all that is sometimes implied regarding the “race” for 
autonomous vehicles. In all likelihood, local markets will have their 
particularities, in a similar manner to what happens today with traditional cars.   
 
But even local governments may struggle to pass appropriate regulations in 

time. Historically, governments have not been able to keep up with the pace 
of technology development101 and to correctly predict their impact.  
As an example, for 30 years internet piracy has been regulated in the USA102, 
but in the end it is the endeavours of private companies (the legal streaming 
services like Netflix) that seemed to finally curb piracy103.   

Similarly, Facebook has been embroiled in data privacy debates since its 
creation in 2004 until the recent Cambridge Analytica scandal of 2016 while 
governments still struggle to pass effective regulations104.  
 
The fatal Uber accident shows that further in-detail analysis of the vehicles is 

needed to ensure their safe implementation. So far, it is mostly the industry 
players who have an in-depth knowledge of the technology. We can suppose 
that maybe an international organisation, composed of former industry players 
or even a coalition of companies coming to a common agreement could 
potentially be a more appropriate way towards effective safety 
standardization. But again, competition makes it unlikely.  
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Additionally, companies will have an incentive to privilege customer demands 
over general public ethical concerns.  
Let’s focus on the so-called “Trolley issue” for instance. Consider the following 
scenario: two pedestrians cross in front of you leaving the vehicle with two 
options. Either it continues straight and kills the pedestrians or swerves and kills 

the passenger (you).  
This has been highly debated despite being deemed of less concern by many 
in the industry105 (because it is a quite unlikely scenario which isn’t solved by 
human drivers anyway).  
Nevertheless, it is interesting to note that some OEM’s have already said that 
their future autonomous cars will save the car’s driver and passengers, even if 

that means sacrificing the lives of pedestrians in this scenario106.  
Indeed, a study from 2015, showed that when presented with the scenario of 
a self-driving car with one passenger about to run over several pedestrians, 
most participants chose to sacrifice the passenger. However, most said they 
would not buy a car programmed to sacrifice its owner in that case107.  

This simply serves to show that companies will probably follow profits rather than 
public opinion and should not be left in charge. 
 
There is no simple answer or shortcut regarding the standardisation of self-
driving vehicles and the process will be a lengthy and complex one.  

It is very likely that the self-driving movement will come to a halt as it waits for 
regulations to be passed. The trade-off will be between safety and speed to 
market. However, pressure to pass legislation will probably arise from 
competition between states.  
Nevertheless, it is impossible to predict exactly how long this legislative process 
will take and where effective standards will arise first.  

At HFM GmbH, we help educate industry players, law makers and the general 
public on the technology but also its limitations to enable an educated 
debate.  
 
The evolution of regulations will most likely impact the second challenge, which 

is the evolution in time of use cases for the self-driving technology. When will 
what type of autonomy be tested and how?  
Many vehicle manufacturers initially targeted to slowly add functionalities to a 
Level 3 autonomous vehicle and gradually get closer to a level 4 and 
eventually level 5 autonomy. For instance, your Tesla can already drive 

autonomously on the highway (under your supervision). In the future it could 
potentially drive autonomously on the highway and in parkings, then in slow 
traffic jams, and so on, until eventually it can drive autonomously all the time.  
However, all the while, the driver (you) is still responsible for their safety.  
This approach is being abandoned more and more often as the safety 
concepts are entirely different between level 3 and level 4. Similarly to the 

drive-by-wire issue mentioned earlier, a lot of elements have to be completely 
redesigned in order to be safe once you take away the backup solution that 
the driver represents.  
Moreover, the fatal Tesla’s and Uber’s accidents have shown that relying on a 
driver to take over once the system fails is not safe.  
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It seems more likely that self-driving vehicles will be implemented in closed and 
controlled environments which complexity and size will gradually grow until the 
vehicle is deemed safe enough to drive in any conditions on any public road.  
In our opinion, the current SAE’s definition of autonomy levels108 fails to tackle 
this approach. A vehicle that only drives back and forth on a lane cut from all 

other traffic (no pedestrians or any other vehicle) can be considered to be 
level 4 autonomous. A minibus shuttle that can drive autonomously on a private 
campus under almost all conditions except snow will also be a level 4 
autonomous vehicle. Yet, the vehicles are widely different in terms of maturity 
of the technology.  
There is no agreed-upon classification of level 4 vehicles.  

 
Nevertheless, this approach is in our opinion likely to be adopted by the entirety 
of the industry. Pilot projects by governments (excluding the USA), seem to also 
follow this framework, with defined requirements of conditions under which the 
vehicle must be able to perform and  exceptions for which manual overtake 

by a driver is expected, as well as a defined geofenced area of operation.  
 
The way these environments for early implementation of self-driving vehicles 
evolve, in complexity and size, will greatly impact how the technology is 
developed.  

It is of paramount importance for the survival of most startups, and for the self-
driving movement in general, that we identify use-cases, among these 
controlled environments, where level 4 vehicles offer a financially viable 
service.  
 
These controlled environments will also serve as a test-bed to tackle many 

challenges linked to the adoption of the technology and its interaction with 
other road users.  
The interaction between level 4 vehicles and pedestrians or bicyclists will 
probably bring about some issues for instance. If pedestrians realise that the 
autonomous vehicle stops every single time they cross the street without risk for 

them, will they still respect pedestrian crossings and lights? Or will they simply 
cross wherever they feel like it?   
Will the autonomous vehicle end up being “bullied” because of its total 
aversion for risks, with other road users systematically abusing its “timidity”109? 
Already, Google experienced troubles with their vehicles getting stuck at stop 

signs because of other drivers taking advantage of the vehicles’ hesitance110.  
We also personally witnessed unexpected behaviours, with pedestrians 
jumping in front of vehicles being tested, out of mere curiosity (“will it stop?”) 
and with little regard for their own safety.   
These behaviours are difficult to predict (as shown by the example above, they 
are sometimes irrational) and will only be discovered through experience.  

All of these challenges don’t even concern the technology per say. Technical 
challenges are still very important, despite the advances made in LIDAR 
technology and navigation software.  
As mentioned earlier, the vehicle isn’t just a traditional car fitted with a set of 
sensors and some software. It needs to be seen as a complex system of which 
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sensors and navigation software are just a piece. There still remain a lot of 

hardware and software issues to be solved to make the system as a whole safe 
for level 4 and 5 autonomous driving.  
 
Furthermore, so far the unexpected scenarios are left to the responsibility of the 
safety driver and the system is developed only to cope with “normal” vehicle 

behaviour. However, if we really want a functioning level 4 vehicle, we need 
to prepare for the unexpected.  
What happens for instance if an empty vehicle starts burning? If no sensor is 
added to detect it, you end up with a rolling ball of fire.    
While driving, humans use all their senses to monitor the state of the vehicle and 
identify problems (unusual noise, vibration, smell, smoke,…). The self-driving 

vehicle will need to be able to do the same.  
Given the capacity of machines to sense things undetectable to humans, this 
challenge actually represents an opportunity, with more efficient predictive 
maintenance for instance.  
 

On top of all of this, we still need to adapt the existing infrastructure to the 
increased demand for battery charging stations and electric power, develop 
vehicle-to-vehicle and vehicle-to-infrastructure communications, prepare the 
integration of self-driving services to existing public and private transportation 
networks, solve ticketing issues, prepare fleet management solutions and so on.  

This will not be easy.  
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So where does that leave us and our companies? 

 
Despite all the challenges described above and the recent “reality check” the 

industry is experimenting, self-driving vehicles still represent a potential 

disruption for which we have to prepare.  
 

So yes, action is needed. However, one needs to take the time to construct a 
well-thought experimentation and implementation plan. 
As the head of autonomous mobility for Inrix (a connected vehicle data and 
analytics company) put it:  "Many in the public sector feel they are falling 
behind if they aren't doing something with regard to autonomous vehicles. This 
sort of urgency without a clear sense of direction leads to bad decisions — 

either unnecessary investments, counterproductive legislation or regulation, 
confusion and frustration in the public or private sector and consumers alike."111 
 
Before anything else, education regarding the self-driving technology is of the 
utmost importance. To come up with an effective plan, one must understand 

the market, the technology, its limitations and the challenges to come. 
Hopefully this white paper will have given you some insights already.  
 
It then becomes possible to define objectives for the experimentation (which 
questions do we want an answer to? ) and plan possible experiments and 

implementation of further use cases, if successful.  
What do we need to learn?  
Where does my company fit in this market? What is our added value? Where 
are we competitive? Can we identify a viable niche market?  
Which market (country) is the most appropriate?  
These are all the essential questions that need to be answered to successfully 

prepare for the self-driving revolution.  
They are not easily resolved and will in most cases require some 
experimentation.  
 
In order to give you some inspiration, we’ll share with you our approach.  

 
Our vision has always been to develop the first road-legal highly automated 
vehicle platform, electric, shared and inclusive, built according to the state-of-
the-art automotive standards in Germany.  
 

As the early financially viable use-cases for self-driving vehicles still aren’t clearly 
predictable, we knew we had to go with an adaptable vehicle.  
Moreover, we realised that the “top” part of the vehicle isn’t really interesting 
in terms of autonomous technology hardware because it will be developed 
according to well-known and common technologies and materials. However, 
the “top” part is very much an important topic in terms of User Experience 

(UX), especially for the vehicle interior since we will be designing from inside out 
in the future. This will be, and has to be, different from those of conventional 
cars to cater to the opportunities AVs represent for new passenger experiences 
and corresponding business plans. 
  



 

 

32 Page 

We could easily regroup all important automotive components on the “lower” 

part, the vehicle platform,  and build a body on top on a case-by-case basis. 
This is the rationale behind the Motionboard®.  
 

 
 
 

This enables us to cater to the very specific needs of our customers, instead of 
adopting a “one-format-fits-all” approach.  
Many people have introduced the idea of a “skateboard” before, however 

there is currently no other known road legal Motionboard®.   
 
Secondly, we decided to adopt a collaborative approach. We can’t get the 

overall best system if we try to develop everything by ourselves. So we decided 
to partner with the companies we identified as leaders for their respective 
technology: Ibeo Automotive Systems GmbH for the Lidars and navigation 
systems, Schaeffler Paravan Technologie GmbH & Co KG for the Drive-by-wire 
system, Elaphe Ltd. for the in-wheel motors and Bestmile SA for the fleet 

management system.  
 
As a consequence of our Motionboard® development we have gained 
expertise enabling us to act as expert consultants for OEMs (we cannot legally 
share their identity) on their internal autonomous projects. This further adds to 

our expertise and understanding of the market and its maturity.  
 
We therefore offer tailored technical solutions ranging from supplying specific 
elements of the technology needed for autonomous driving (directly or 
through our partners), developing solutions for specific use-cases (indoor 
autonomous driving for instance), to full vehicles (highly automated minibus). 

The most adequate solution depends on the specific conditions of each 
client.   
 
This is why we propose a workshop with two main objectives:  

1) Further educate our clients on the technology, market and challenges. 

2) Design together the most effective experiments and try and combine 
them with potentially financially viable use cases.   
 

You can find more information on our offerings here.  
 

We hope you enjoyed reading this whitepaper and found it instructive. Let’s 
buckle down together to make the social and economic benefits of self-driving 
vehicles a reality! 
  

https://www.ibeo-as.com/
https://www.paravan-industry.com/
http://in-wheel.com/
https://bestmile.com/
https://www.motionboard.de/
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