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What should we do with connected and autonomous vehicles? 
 

Jean-Pierre Orfeuil 
Introduction 
The connected and autonomous vehicle (hereafter CAV) is attracting interest from the world’s big 
economic players.1 Pilots are being conducted, for a variety of purposes, in different cities and 
countries. They attract very high media coverage2 and arouse dreams of another world,3 despite the 
fact that numerous international surveys with motorists had not identified automated driving as an 
explicit need. One thing is almost certain – the technology is here and will inevitably advance, which 
raises the question – what will they be used for? This may seem a provocative question, but it is 
legitimate insofar as the existence of these vehicles owes more to technical advances in automation 
than to needs expressed by the market, or even by public entities. It is an interesting question too, 
since – at least since the telephone – there are innumerable innovations that have come to be used 
in different ways than their developers anticipated. Finally, this situation in which supply precedes 
demand can only be expected to become more and more common, because of the accelerated pace 
of technological progress.  

We will begin (I) by examining the reasons for the big success of CAVs and how it relates to 
“demand”, in the traditional economic sense. We suggest that the dynamic is essentially one of 
suppliers committed – in certain cases despite themselves – to a race that seems inevitable (II), but 
that it is at the same time possible to imagine massive systems of mobility response, at least in big 
cities, founded on this type of shared vehicle, provided that it is possible to start from scratch. The 
enthusiasm aroused by these new vehicles (and the services they can provide) also comes from the 
feeling that the current system is condemned by its own success (private vehicle ownership) or by its 
rigidity (public transit on regular lines).  This assessment merits discussion (III), and the picture of the 
urban mobility ecosystem needs to be broadened.  After these long detours, we will consider (IV) 
several possible – and very different – ways in which autonomous vehicles may penetrate the 
mobility system, then we will look in greater depth (V) at what is currently the most popular 
scenario: fleets of autonomous vehicles (taxis, minibuses…) permanently criss-crossing cities and 
providing us with both public transit and personal cars. 

I The connected and autonomous vehicle: why all the attention? 

Is it a radical innovation, with no previous equivalent?  
In strictly technological terms, the answer is essentially no. As part of the Prometheus/Ertico 
programmes, vehicles without human guidance covered more than 1000 km  in real traffic in the 
streets of Paris,  and a specially equipped  Mercedes cover the journey from Munich to Copenhagen, 
overtaking other vehicles and reaching speeds of up to 170 km/h on (German) motorways in 1994 
and 1995, at a time when neither Google nor Uber existed. It would be interesting to know why 
these experiments were not pursued, although they were the source of incremental improvements 
                                                           
1  It is defined here as a vehicle that completely removes the need for driving, has high capacity for 
multidirectional connection, and is electrically powered (though at present, this is not always the case). 
2 The media coverage focuses much more on autonomy (a self-driving vehicle) than on connection, perhaps 
because the latter is already a reality with smartphones. In this article, we will retain these two dimensions. 
3  A world of guilt-free individual mobility, without accidents, without urban congestion, without pollution; an 
easy world without effort (of driving and driving tests), a world in which the robomobile makes domesticity 
accessible with a clear conscience… 
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in conventional vehicles, while those conducted today attract so much interest. There are at least 
two possible hypotheses. One might be the revival of the pure fascination with technology, after dull 
decades in which technological progress was viewed with mistrust.4 A new world is being built, the 
world of Elon Musk and Tesla, on the ruins of yesterday’s, the world of Detroit. It may also be that it 
is the services that these new technologies offer (a vehicle that comes to me when I call, like a pet), 
which fire the imagination. The world to come is one where there is no need to take on the burden of 
car ownership, so easy is it to access one at any time.5  

We also know that there are technologies that have long been totally mature which could form the 
basis of many applications that have not been implemented in the real world, or that are still waiting 
in the wings. For example, with GPS and automatic vehicle identification (AVI), we have the 
technological capacity to develop large-scale and low-cost toll systems. Not only has this opportunity 
not been taken, but the London congestion charge relies on cameras, and HGV tolls (aborted in 
France) depended on toll gates… Nonetheless, AVI is useful – it is used voluntarily in France by 
electronic toll customers on motorways, but to the best of our knowledge has not been adopted as a 
general and compulsory solution in any country. What we see here is the influence of the past: 
mobile phones or “standard” bank cards use automatic identification, but have been adopted 
because they provide a service that did not previously exist. What we also see is that the self-driving 
vehicle cannot be designed just for itself, but as a tool that will need to find its place amongst all the 
norms and rules that surround life in society. 

Is it linked to new actors? 
The answer is clearly yes. In the last quarter century, the GAFAM firms (Google, Amazon, Facebook, 
Apple, Microsoft) have demonstrated their ability to change the world and, in some cases, to do so 
while raking in fabulous profits. They are automatically credible, though it should not be forgotten 
that some of the innovations they have proposed have been failures.  As soon as some of them 
announce that they are moving into the CAV market, they are not only taken seriously, but perceived 
as a serious threat by the long established actors, including the carmakers, who cannot conceive of 
becoming mere subcontractors to the empires of the new economy. So it is not surprising that they 
have felt obliged to move into the market themselves. It should be noted, however, that Google is 
currently experimenting not with Google cars, but with conventional vehicles fitted with an 
“automation kit”. In other words, it there is no need to redesign the whole vehicle, each does what 
they do best. Cooperative strategies are emerging, although to the best of our knowledge the 
strategic question – on the sharing of the value associated with the data collected – has not been 
resolved. 

Is it related to new concepts of “demonstration”? 
Yes. The (successful) experiments of 1994-1995 were intended as a purely technological 
demonstration. The purpose of what is happening today, especially in the US, is “learning 
dissemination”. The experiments involve hundreds of vehicles, which are intended to underpin 
processes of “deep learning”: just as we learn to walk by walking, operating fleets of CAV is a way of 
acquiring a mass of information which, by means of big data techniques, will contribute to 

                                                           
4 Though extensively used and integrated into our lives. 
5 It is interesting to note that these two models, completely opposed in economic and behavioural terms, and 
which will most likely have very different consequences in terms of inequalities and exclusion, are propelled by 
the same technological advances. 
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continuous improvements in the hardware and software they are fitted with, but also to a better 
understanding of the user experience and the reactions of the environment (conventional vehicles, 
pedestrians…). The information feedback is not just on the technological aspects, but also on the 
user experience, with “real” passengers making “real” trips as part of their everyday lives (and no 
doubt real “passers-by” reacting to the sight of self-driving vehicles). These demonstrations relate to 
on-request transport services, for which Tesla runs owner-occupied vehicles  (but not (yet?) level 5)6. 
In short, what is being tested is as much an innovative service as an innovative vehicle. 
Experimentation is part of the construction of the product, so that local authorities that accept or 
want it (in return for waiving the precautionary principle) can expect a competitive advantage.  

Isn’t there disruption all the same? 
Yes, but it is not solely in the technology of the vehicle, but in the forms of use. The massive spread 
of the smartphone, the spread – though more measured – of collaborative mobility practices, the 
high profile and planetary spread of Uber’s services,7 give credibility to the idea that transport on 
demand (a vehicle when I want, where I want, without the hassles of ownership)8 is the future of 
mobility (at least in its urban component), marginalising the role of conventional public transport 
networks with fixed timetables, dragged down by the poor service they offer the user and their 
labour costs,9 and of the private car, dragged down by its negative impact on the city. Simulations 
that have given rise to high-level and widely disseminated scientific publications (by the International 
Transport Forum)10 show that this majority future is possible, perhaps desirable according to certain 
criteria (smaller automobile fleet required to meet a population’s mobility needs, sharp reduction in 
traffic jams and parking pressures, lower cost once the system reaches maturity, with acceptable 
travel times…).   

Finally, has there been a change in the economic logic of innovation? 
In classical economics, anyone who offers a new product or service can make a lot of money for a 
few years (while they have a de facto monopoly), but will quickly be joined by competitors who will 
                                                           
6 The reference to “levels” of autonomy comes from NHTSA (National Highway Traffic Safety Administration), 
part of the US Department of Transportation. This agency has established 5 levels of autonomy, from 0 to 4. A 
scale of 1 to 5 is more convenient. At level 1, the driver has total and exclusive control of the vehicle. Level 2 
introduces ABS, ESP or speed regulators/limiters. At level 3, certain functions can be reassigned: assisted 
driving in congestion, assisted parking, lane departure sensors. Level 4 allows the driver to hand over full 
control of the vehicle and all its primary functions in certain traffic and weather conditions. The vehicle is 
capable of detecting a change in these conditions that makes self-driving impossible, and of informing the 
driver so that the latter can take back control of the vehicle within a reasonable time. At Level 5, the vehicle is 
designed to travel entirely autonomously for an entire trip. The driver will never need to intervene to take back 
control. The car can move without an occupant. The steering wheel and brake and accelerator pedals may have 
disappeared from the vehicle. 
7 Uber can boast of being one of the few firms whose name has become the root of a general term 
(uberisation), like Ford and fordism. 
8 In fact, it is these features that are popular, rather than vehicle autonomy, which is only the condition that 
makes these services possible. 
9 Poor performance inherent in the system: need to get to a stop, to wait, perhaps to swith to another vehicle 
to make a connection. Part of the attraction of the shared self-driving vehicle lies in the disappearance of this 
succession of steps. 
10 E.g. see Viegas J. and Martinez L. Urban Mobility System Upgrade: How Shared Self-driving Cars Could 
Change City Traffic, Itf / Oecd, 2016 and by the same authors Shared mobility. Innovation for liveable city, Itf / 
Oecd, 2015 
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propose products that are slightly different, or better, or cheaper, so that the perspective is a 
competitive economic equilibrium between several actors.  The success of some of the giants of the 
new economy (Amazon, Uber, to a lesser extent Airbnb ) suggests that several years of losses after 
start-up (Amazon, Uber) can be borne by private investors, while the audience (the promise of future 
revenues) increases, and that the challenge is to be the first to capture the mass audience, in order 
to achieve virtual monopolies, moreover at global scale. 

 This is the “winner takes all” rule, which unsurprisingly applies to virtual activities (Google), but also 
seems to work in the territorial contexts where Airbnb, Uber and Amazon operate.  It is the app 
implanted in the smartphone that determines the service provider, and the best app is the one with 
the widest diffusion. That this rule applies to the sharing economy should come as no surprise: it is to 
everyone’s advantage to be connected to the platform with the biggest audience. Although it is not 
certain that this rule applies in all cases, it seems sufficiently likely that none of the historical actors 
in a sector can stay away, even if they have received no encouraging signals from their own customer 
base.  

II Panic, source of actor coordination  

This rule, which merits close examination, is nevertheless sufficiently credible and powerful to create 
a climate of panic among all the actors.  The carmakers can neither accept to become subcontractors 
to Google or Uber, nor to be “left behind” in any way by their long-standing competitors.11 The public 
transport operators, whose managers are increasingly convinced that “for everything to stay as it 
was before, everything must change”, could propose replacing the least popular bus routes with 
transport on demand,12 or by CAVs(on fixed routes or on demand), symbols of modernity for local 
authorities, and probably less costly.  Local authorities, which also live in a competitive universe, and 
are familiar with contagion phenomena (like the tram over at least 4 electoral cycles), know that 
their openness to experiment will help to attract high-level research teams and professionals on to 
their territories, and at least initially will contribute to their “branding” and image.  With respect to 
the CAV and its rollout, all the actors need to be “in there” and thereby contribute to the validation 
of the concept, whatever their own analysis (assuming that they think it necessary to have one).  

III Examining the causes of the panic 

If we sum up the main nightmare for the actors (which, in certain aspects, may be the dream for 
citizens), within the foreseeable future on-demand transport in self-driving vehicles has everything it 
takes to become a radical monopoly in meeting mobility needs, and it is one of the (Californian) 
giants of the new economy that is best placed to pocket all the proceeds because of the “winner 
takes all” rule.  

There is little doubt that entirely automated on-demand transport systems have the appeal of 
offering a new vision of urban mobility, which helps to explain the interest and the audience they 
attract. The confusion between vision and the real world, between desire, the possible and the 
achievable, is perhaps one of the features of the contemporary world, and not only in the transport 

                                                           
11 This need to be “in there” is also found in aeronautics (Airbus is involved in development of the flying car) 
and in rail (SNCF has invested in Elon Musk’s Hyperloop). 
12 This shift also occurred in Africa when governments stopped supporting the “official” networks, without 
technology being responsible. 
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sphere. It is therefore important to explore the two hypotheses that underpin this new vision: the 
capacity of on-demand transport to dominate as a radical monopoly in urban mobility, on the one 
hand, and the coordination of this system by a single actor originating in the new economy, on the 
other hand, are two different issues, although partially linked.  We will begin by exploring the 
potential resilience of the current system, and then the question of the monopoly. 

Has the private car reached the end of the road as the dominant system? 
At one time, this seemed a possibility, in the light of a certain disenchantment with the car and with 
driving, 13 fewer people taking driving tests, and the hypothesis that automobile-based mobility had 
reached a ceiling  (so-called “peak car”). It is becoming apparent that this withdrawal from the 
private car,14 which had been perceived as an underlying trend, was more circumstantial than was 
thought, partly associated with the crisis and gloomy economic prospects. Private car travel is up 
again in the US, car sales in Europe are reviving, the number of driving licences issued in France is 
growing.15 This turnabout suggests that the end of the automobile system in big cities is not as close 
as anticipated. Moreover, it would seem that Autolib is not viable,16 and that Uber is continuing to 
lose money… The debate between ownership and sharing is thus not closed, and we perhaps need to 
differentiate more clearly between the “pocket money” sharing between individuals (Blablacar, 
Ouicar) where the platform is confined to facilitating exchanges based on a very marginal logic of 
usage optimisation, and the “industrialised” sharing exemplified by an Autolib or private-hire 
structures, which requires dedicated vehicles and personnel, even if the latter are not necessarily 
employees.   

What can reasonably be expected? The great urban car hunt was founded both on public demand 
(less noise, less congestion and more sustainability), on a degree of consent on the part of the prey, 
tired of traffic jams and the search for parking spaces, and on the support of the populations living in 
the most central areas of cities.  It is likely that big cities will continue to try to reduce the pressure of 
the private car on their central zones,17 but that they will have difficulties, particularly with all those 
who live outside the centres, depend on the car and need to travel into the cities. On the other hand, 
there is nothing to say that smaller and mid-sized cities will continue to reproduce the strategies of 
their larger counterparts. In these towns, the problem of the exodus of shops from the centres tends 
to outweigh that of congestion and environmental problems.    

On the user side, we can expect car fatigue to diminish. Indeed, the emerging technological dynamics 
will also improve the comfort of the vehicles traditionally held in private ownership, with 
semiautomatic driving in traffic jams, assisted parking (possibly extending to guided movement 

                                                           
13  In particular on the part of “millennials”, who were purported to be expressing new expectations by turning 
their backs on the car, on ownership, on detached houses in the suburbs, an assumption that is today coming 
into question. On the other hand, they continue to stand out from the rest of the population in their mastery 
and intense use of mobile communication and the services associated with it. 
14  Very relative distanciation, with more than 500 cars per 1000 people in the developed countries and the 
automobile used for more than 80% of the distances covered. 
15  On this point, see: « Le permis de conduire est-il en déshérence ? Analyse critique d’une rumeur. Jean-Pierre 
Orfeuil, Transports n°501, January-February 2017 
16 See Nicolas Louvet  and Gautier Jacquemain, 2016 Autolib n’est pas rentable et ne le sera peut-être jamais, 
6t 
17  The number of private cars registered in Paris continues to fall: 618,000 in 2015, compared with 698,000 in 
2011. 
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around car parks), various aids for car sharing, etc. Whatever happens, the private car that will 
compete with shared car systems tomorrow will be the private car of tomorrow, not of today.  

Is public transport at the end of the road? 
Here again, the diagnosis is qualified. In the dense areas of France’s cities, subway trains, a number 
of key tramlines and even buses play an irreplaceable role, as does the RER regional rail express 
network in Île-de-France.18 On the other hand, outside the areas where demand can be maximised, 
public transport is not very efficient (modal share is dominated by the car) and very costly to the 
public purse. Overall, in 2015 it required more than €20 billion of public money to cover the costs of 
urban, departmental and regional transport in France, which nevertheless accounted for only 10 to 
15% of the distances travelled by individuals, and these funding requirements are continuing to grow 
markedly faster than inflation, and even faster than the wealth (GDP) produced in France. The scale 
and rising trend of funding needs are almost unique in Europe. Several factors contribute to this 
French exceptionalism: the near absence of competition on the large parts of the system managed by 
the historic operators (transport in Île-de-France, TER); a collective agreement that is highly 
favourable to all urban transport systems; the fact that a significant proportion of funding needs are 
covered by the Transport Contribution, a tax on employers (and therefore less painful from the 
population’s perspective) with no equivalent in Europe (or anywhere else in the world); low prices 
for users, particularly season-ticket holders;19 and finally, fairly uniform service provision, even in the 
lowest density areas. For local travel, standard bus lines are available at regular times throughout the 
day, which is in keeping with the “French style” expectation of public service uniformity, while for 
regional travel, the TER regional express trains are preferred to coaches, even when demand is far 
from high.  In the short term, this situation is very favourable to the system. For a comparable 
journey, the price differential between a ride with Uber and on the Metro is much higher in Paris 
than in London or New York, and BlaBlacar’s competitive position vis-a-vis a TGV high-speed train is 
much better than vis-a-vis a TER, on which the user pays only a quarter of the costs. In the long term, 
however, it is worrying in terms of the public finances. While a significant proportion of the changes 
will depend on government (competition law, labour market norms, setting the scope of urban 
transport), the operators have their own role to play in offering alternatives to uniform modes of 
provision, which are both costly to the public purse and poorly adapted to the needs of potential 
users. This what is behind the revival of the coach on medium distances, and behind the 
reappearance of projects for shuttles and on-demand services,20 possibly including taxis, for shorter 
trips. As these services have always foundered on labour costs, this is where the idea of public 
transport services based on self-driving vehicles comes to the fore. The aim is not to do the same 
thing (a bus running every 15 minutes) without a driver, but to use autonomy in order to do things 
differently (a minibus responding quickly to demand). 

                                                           
18 This is why people even get exasperated by their deficiencies. 
19  The cost of a monthly season ticket relative to the wealth produced per inhabitant is 1.4% in Île-de-France as 
compared with an average of 2.8% in Europe’s big cities (3.1% in London, 3.7% in Madrid). 
20 Which have the potential to perform much better with the help of smartphones and “apps”. 
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Is the urban mobility ecosystem unchangeable? 
On this point, the answer is clearly no. The 2000s marked the return of the bicycle, the arrival (with 
no fanfare and with no specific public support) of the electric bicycle,21 and of various small vehicles, 
with and without engines, the development of “apps” for public transport, and the proliferation of 
practices based on collaboration and sharing (traditional car sharing, peer-to-peer rental, ridesharing, 
self-service bikes and cars, etc.).  The vitality of this ecosystem needs to be emphasised, because it is 
new, because some of its components offer significant promise for the future, and because it was 
partly obscured by the arrival of private-hire vehicles, and in particular Uber, which successfully took 
on the system’s most conservative and at the same time most fragile sector: the taxi. 

The success of private-hire vehicles is indisputable and to be welcomed. Nonetheless, their impact on 
urban mobility is low, and their real influence on alternative mobilities as a whole – whose impact is 
itself limited – has not yet been measured. However, there are a few things of which we can be 
certain: 

All the collaborative practices (car sharing, ridesharing, transport on demand…) are characterised 
both by very good progress and and by a still very marginal position, for the foreseeable future a long 
way from playing the role of a radical monopoly as defined by Illich.22  

Whatever exists resists, as evidenced by “traditional” taxis, which have managed to adapt to the new 
circumstances, as the ferry operators did before them when the Channel Tunnel opened. 

Whatever exists also has capacities to change and to generate new services. BlaBlacar is venturing 
into local ridesharing and short-term rental. Tesla is considering making a platform available to 
purchasers of their vehicles on which they can hire them out when not in use. Autolib may move 
from verticality (customers in contact with a central platform) to greater horizontality (customers 
informing other potential customers that the vehicle will soon be available…). In short, day-to-day 
mobility ecosystem is becoming increasingly diverse. It will undoubtedly become more so tomorrow 
(perhaps to the point of congestion), which increases the difficulty of creating a single system 
(transport on demand) that will replace the role of the car and public transport networks.  

Is the “winner takes all” rule absolute? 
This rule, which is quite logical and pertinent at the level of a territory, needs to be examined 
empirically. It is not found in the real world of on-demand transport (any more than it is in low-cost 
aviation). Uber is not the only provider, whether in the US or Paris, or even in San Francisco, where a 
single driver may work alternately for Uber and for Lyft. It has not killed the taxi. Decaux, which 

                                                           
21 Sales of electric bicycles grew from 100,000 in 2016 to 1.7 million in 2016, a 17-fold increase. By comparison, 
it is estimated that private-hire vehicles in Paris provide an equivalent or slightly better service than taxis, i.e. 
that the use of this type of service has increased by a factor of 2 (or at most three). 
22  Ivan Illich (1926-2002) proposed the concept of the radical monopoly to describe a situation in which a tool 
(e.g. the car) or an institution (school, medicine) that is on average very effective, tends to kill competition and 
dominate others (the bicycle, public transport) even outside its immediate sphere, in particular by undermining 
the performance of those alternatives (e.g. reduced comfort of the bicycle by comparison with motorised 
transport). The concept is close to the “winner takes all” principle that applies to the economics of platforms. In 
a different but adjacent domain, economists speak of “path dependency” to describe situations in which a well-
established historical system (e.g. mobility founded on the use of privately owned cars) tends to block the 
emergence of an alternative system (e.g. a system founded on the use of collective taxis moving permanently 
through a territory), even if the latter is more efficient. 
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seemed well set up with Velib in Paris, has had the market snatched away (despite joining forces with 
SNCF and RATP) by a smaller company, Smoove. Uber’s world dominance is challenged by Didi 
(China), which has global ambitions, and by an emerging giant in India. In addition, public authorities 
are trying to re-establish control, sometimes through prohibition (Berlin). The emergence of allergies 
to globalisation makes the idea of a global monopoly less credible. Finally, it may be that the 
continuing differentiation in the expression of service preferences may lead to the coexistence of 
services that are apparently very similar in the function they fulfil, but different in terms of the 
ancillary services they provide or the community they serve. 

IV (At least) three lines of development  

The resilience of existing mobility solutions obviously does not mean that CAVs have no future. “Will 
there be CAVs?” is not the right question.  There will be. “What will we do with them?” is probably a 
more relevant question. Every new object finds a place in our lives by replacing old objects, but also 
by eliciting new practices and uses.  

We propose here to imagine 3 paths of development for CAVs (or the technologies on which they 
depend) in the real world. 

1 The incremental path.  
In this scenario CAVs, or part of their technology, are incorporated into existing uses. Obviously our 
first thought is that certain technologies will be incorporated into private cars for certain functions 
(assisted streetside parking, autonomous movement around car parks). Other functions could be 
added to these, in particular relating to safety, such as warning signals when one’s vehicle presents a 
threat to a pedestrian or cyclist. This would be an extension of the robot copilot, which already exists 
for functions such as braking. These tasks help to make vehicles more efficient, safer, and/or 
cheaper, but produce no visible disruption in practices.   

 
Beyond this, one can imagine a variety of activities carried out on the move, some of which already 
exist, such as the “robomobiles” used in factories and warehouses. It would certainly be interesting 
to ask site managers about their criteria for choosing between robomobiles and “human” forklift 
operators. Forms of automation can also be imagined in a wide range of domains, a kind of catch-all 
list. In some cases, the main objective is to replace the driver with the robot in order to cut costs (or 
increase services for the same cost): household waste collection vehicles where the refuse operators 
could control or monitor the operations of a driverless vehicle, street cleaning vehicles, airport hotel 
shuttles, baggage shuttles, police patrol vehicles performing mobile video surveillance.23 Another 
possibility would be transporting tourists around leisure sites (guided tours of Versailles or 
Chambord, travel around Disneyland, urban river cruises)…    

 
In other cases, the objective could be to achieve closer integration between movement and its 
ultimate purpose: “smart” tractors and farm machines whose movements and functions are 
programmed to adjust to the weather, crop requirements…,24 automation of the “jockey” function of 
self-service vehicle systems, construction sites with smart cameras that control cranes, programme 

                                                           
23  A function that could in fact be performed by a “conventional” fleet of passenger transport robomobiles. 
24  This type of function already exists in transport. The truck drivers who carry strawberries from Andalusia to 
the North already use their mobile phones to head for the markets where the product will sell best. 
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equipment deliveries, guide operators, etc. Connected to big data, smart systems could also pre-
position emergency vehicles (ambulances, fire engines…) on the basis of historic callouts, warn 
downstream vehicles that they are coming, or else conduct on-board examinations to optimise 
treatment on arrival at hospital. 

 
In long-distance goods transport, phases of automated driving (e.g. on quiet motorways) could 
alternate with phases of human driving, which could lead either to changes in the rules on rest 
requirements, or in the process of transport itself (vehicle drop-off by a driver at a motorway rest 
area, driverless travel from one rest area to another, then vehicle pickup by another driver). 
Similarly, the practice of “platooning” – where trucks form nose-to-tail convoys – tends to reduce 
driving time, if not the need for drivers.25  

 
These few examples do not exhaust the possibilities. Moreover, it is likely that some of the 
applications envisaged here will never happen, whereas other that we have not mentioned will 
develop. However, their purpose is to suggest that the multiple technologies developed under the 
banner of the CAV will find incremental uses, less visible than the introduction of entirely new 
systems to meet mobility needs, and the impetus for these uses will come not only from the 
disappearance of the task of driving, but from greater integration between movement and the 
process of production. This remark introduces a second potential development path, which is the 
performance on the move of activities that are currently carried out in fixed locations. 

 
2 The transition from activities carried out in fixed locations to activities carried out on the move 
The second path is the disruption in activities that are currently largely conducted in fixed locations. 
In this view, the CAV – like the smartphone, which is now used only secondarily for making phone 
calls – is likely to serve purposes other than movement alone. It is up to us to “invent the life that 
goes with” this instrument. As in the previous case, this is an area where autonomy and connection 
are associated not only with movement, with the performance of other tasks. These other tasks 
become primary activities carried out on the move,26 so the vehicle can be an office, a kitchen, a 
hairdressing salon, a medical examination and care facility, a repair workshop, a toilet… These 
activities may be carried out entirely on the move (a haircut) or partially on the move (e.g. reheating 
meals for home delivery). 
 
Such travelling activities have always existed (the rabbit skin collector, the knife grinder, the water 
carrier) and continue to exist (urban food trucks, mobile libraries, itinerant traders, very common in 
developing countries). Numerous factors can favour the development of these activities: the 
miniaturisation of equipment (with 3-D printers only one example); the growth of freelance work; 
the increasing scarcity of services in non-metropolitan areas; the pedestrianisation of large parts of 
cities… 
 
The variety of possible activities makes prediction difficult in these domains. However, there are 
reasons to believe that the choice between static and mobile working will be made on at least five 
criteria: 
                                                           
25  One could imagine this time being used for other tasks, as on trawlers that prepare and package fish after 
the catch, but it would probably be more difficult. 
26  I.e. in a mobile space, whether on the move or parked. 
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- The differences in entry costs (given that teleworking from home and from co-working centres 
can also be an option for certain activities, but not for others).   

- The differences in operating costs (rent, expenses, tax…). 27 
- Whether or not the authorities accept the use of public space for these activities, even 

temporarily, and if so, how the space is organised. 
- The advantage (or necessity) of moving to potential consumers or users: problem of home-based 

services and public services in low-density areas,28 but also the satisfaction of needs associated 
with events taking place in temporary spaces. 

- The differences in connection quality between fixed locations and vehicles, and between a 
vehicle and a “simple” smartphone.29 

 
3 The disruptive path: a new way of satisfying mobility needs 
This is what the main players in the field are currently most interested in, with the development of a 
vision of the automated private car (e.g. Tesla) and of public transport, either on set routes (shuttles) 
or on demand, founded on an automated service vehicle that will replace the private car and 
traditional public transport. Local freight transport and distribution in some form or another (e.g. 
night deliveries), as well as delivery drones, can also safely be included.  

 
Debates among experts, particularly in the US, mainly focus on the advantages and disadvantages 
that these solutions can bring compared with the use of the “traditional” private car, in terms of 
security (risk of system hacking), road safety, congestion and traffic levels. The conclusions most 
frequently encountered suggest big improvements in road safety (robots do better than fallible 
humans), improvements in congestion (automated vehicles that are permanently “on call” do not 
need to park and can more easily carry multiple occupants (shared taxis, minibuses), especially at 
peak times). On the other hand, many experts worry about traffic generation, not only because of 
increases in customer numbers (teenagers, people without driving licences…), but also (and 
especially) because “the time wasted” driving, which is the main cost associated with car travel, is 

                                                           
27 It can probably be assumed that, in most cases, the cost (monetary, legal…) of access to a fixed premises 
equipped for a business is greater than the cost of access to a suitably equipped vehicle.  This difference may 
arise from a difference in “market prices” (price per fixed/mobile square metre), but also to a great extent on 
tax, standards, the cost of ground rent on “borrowed” land, business declaration, etc. In all, the combination of 
“real” costs and administration costs probably explains why the most vulnerable people find refuge on 
campsites, why most street trading is done by the poor, the vulnerable, and legal or illegal immigrants, why 
prostitutes ply their trade in the woods while call girls operate in hotels or from home, and why welfare 
recipients seeking to get back into work (facing barriers to salaried employment) often try to set up mobile 
businesses. Moreover, the issue of access cost is not just about fixed or mobile working, as evidenced by the 
differences between taxis and private-hire cars, which are both mobile activities. 
28  And services to people on the move. For example, a breakdown vehicle equipped to repair a vehicle that has 
itself communicated its repair needs, which avoids the need for transfer to a garage. 
29 Up to now, the history of virtual technology shows that businesses are primarily transferred massively 
towards billions of personal terminals, and not towards intermediaries.  The connected vehicle is only useful for 
activities other than driving if it has functions that smartphones do not possess (downloading large files, secure 
communications, printout capacities…). 
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not wasted if people can use time in the car for activities other than driving.30 There are doubts 
about whether the stability of time budgets associated with the rise of motorised mobilities will 
persist, and it is suspected that CAVs will contribute to urban sprawl and the growth of automobile 
traffic.31 As for fleets of public self-driving vehicles as an alternative to public transport networks, the 
emphasis is placed on cost reductions and the possibility of serving lower-density markets. There is 
not enough observational evidence to make progress in these domains. However, we also find that 
these debates lack a number of more qualitative elements that deserve attention.  We consider them 
in the context of the use of CAVs to provide on-demand transport.  
 
V Autonomous on-demand transport: yes, if… 
This is the potential most often cited, either in the form of driverless taxis, or minibuses. It could 
initially be envisaged in the shape of shuttle services (currently being tested in a dozen European 
cities with the Citymobil2 programme, and in a few American cities). The demonstrations by 
Nutonomy in Singapore and by Uber in Pittsburg, on the other hand, involve fleets of self-driving city 
taxis. 
  
The absence of a driver should in principle cut costs dramatically (assuming that the investment, 
operating and maintenance costs for the automation equipment are not excessive), and above all 
enable transport services to extend into lower-density areas, which at present are often devoid of 
public transport networks. Connection should offer a high-quality service (pickup where required, 
not at a fixed stop, and at a time agreed in advance) and a fast response to a smartphone request, 
even with a vehicle fleet much smaller than the number of private cars currently in the city.32 
Nevertheless, it raises a number of questions, some of which we tackle below.  

 
Acceptable changes in the uses of public space? 
With the private car, most entry/exit operations take place in a private space (around three-quarters 
in parking areas attached to homes, shopping centres, companies). With driverless taxis and 
minibuses, these operations will take place in public space, which does not entail a change in the 
rules of practice,33 but nevertheless raises questions: will these numerous stops generate general 
traffic (bearing in mind that private vehicle traffic should be sharply reduced, at least if these services 
significantly cut the use of private cars)?34 In so far as waiting (however short) will take place in the 

                                                           
30 By way of example, the average Île-de-France resident travels around 11 km by car each day, spending 33 
minutes. Their financial outlay (excluding parking) is around €1.4 in variable costs and €3.5 in full cost. With 
time valued at €12 per hour, the time wasted (33 minutes) costs €6.6. If this time is no longer seen as wasted, 
the full cost of their mobility is reduced by almost two thirds, from €10.1 to €3.5. This cost reduction could lead 
to a very sharp increase in use: even with elasticity of use at a fairly low level (-0.5), the distances travelled 
could be more than doubled. However, this reasoning has its limitations. People already do things while 
driving. Most car trips are short (75% less than 20 minutes), so potential activities are limited. Time cost is not 
only a question of duration, but also of frequency (degrees of constraint on travel times in the day, which 
themselves restrict possible programmes of activity).  
31  Logically, this increase in traffic arising from cost reductions would have more impact on goods traffic and 
deliveries: a dramatic fall in costs would sharply reduce the need for grouped deliveries. 
32  The studies by Viegas and Martinez are very informative on this point. 
33 At least in France. In Singapore, taxis only drop off their passengers in duly authorised locations.  
34 This question already arises for deliveries. Car-related congestion is falling as a result of disincentive policies, 
whereas deliveries are on the rise because of e-commerce and more frequent restocking.    
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street, would it be advisable to plan pickup/drop-off stations, which could also provide weather 
protection? Where will the CAVs be stored when not on the move? 

 
What future for the rights and duties of pedestrians? 
A city in which the only traffic consisted of autonomous vehicles with the rules in force today would 
be the realm of the pedestrian, because CAVs are programmed to avoid collisions in all 
circumstances. In these circumstances, pedestrians would no longer have to worry about vehicles 
when crossing roads, because the CAV is supposed to avoid them. Any children’s game that involved 
forcing CAVs to stop would go viral. What is true for pedestrians is (probably even more) true for 
cyclists. The outcome of this could be very frequent stops, meaning very slow door-to-door speeds, 
and therefore an uncompetitive service. If some motorised vehicles continue to have human drivers, 
the behaviour of pedestrians (and perhaps cyclists) will be closer to what it is today, but the CAV will 
always be more cautious than drivers (for reasons that are software-related, but also institutional, 
since the vehicle will belong to a company that will be held to higher standards than a person). Its 
attractiveness will therefore depend on the balance between what people gain (e.g. no need to find 
a parking space), and what they lose as a result of “hyper prudent” driving or rule changes.35 
Similarly, a CAV will have great difficulty in entering a roundabout if traffic is relatively intense. How 
will all the driving manoeuvres that currently rely on courtesy and informal eye-to-eye exchanges 
between individuals (which “work” in most cases, but not in all, hence the still excessive number of 
accidents) function in the future with exchanges between individuals and a robot? Will the highway 
code have to be changed, to include new rules? Are municipalities, which all to some degree favour 
pedestrians and public space as a “common good”, ready to change the rules for its use?36  

 
What advantage for motorists? 
CAVs within on-demand transport systems should in principle attract ex-motorists. The downsides of 
car ownership (cost, congestion, pollution, accidents, use of space, need for a driving licence) are 
well known. Nonetheless, most people continue to own a car. For this reason, we need to look at 
what determines the ownership and use of a car. Ostensibly, the purpose of the private car is to get 
from point A to point B as quickly as possible. This is part of the story, and CAVs can achieve similar 
performance, but that is not the only purpose of the car. To own a car is to know that you can 
respond to an emergency, make an unexpected trip, possibly outside the boundaries of the city (or 
outside the range of public transport or autonomous vehicles…). It is about being able to carry 
shopping (what is the equivalent of the car boot in a shuttle, whether autonomous or not?), perhaps 
to carry tools, being able to leave files and objects in the car, being able to make private phone calls. 
It is about entering a bubble in which one is alone (or with people one has chosen) and “at home” 
(even when moving through public space) in moments of transition between a life with others (work 
colleagues, supermarket shoppers…) and life in the family space. It is about being able to relax while 
listening to one’s own music, to smoke freely, to eat a sandwich without being watched, to leave an 
umbrella just in case. It is also about being able to do favours, drive a friend to hospital, give the 
                                                           
35 For example, one could imagine heavily protected dedicated corridors, which pedestrians could only cross via 
designated passages (or walkways), like the South American BRT. In European conditions, the situation is 
probably more favourable in the “franchised city” (airports, big shopping and leisure centres, scientific 
complexes like Saclay, Cité Descartes in Marne la Vallée…) than in the historical city. 
36 It is noticeable that maintenance tasks in areas open to the public (hospitals, stations, airports) continue to 
be done by human beings, whereas robot vacuum cleaners are becoming common in homes. It would be 
interesting to know why. 
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neighbour’s children a lift to out-of-school activities. Perhaps above all it is about being able to travel 
without being bound by schedules.  
 
It would be foolish to claim that these “ancillary” functions determine the use of the car in all 
circumstances, but it would be equally imprudent to ignore them, though bearing in mind the 
downsides that come with these advantages (traffic jams, parking, maintenance, costs…). In any case, 
it would be interesting to have a better account of the experience of travel and to measure the 
differences that exist between a private vehicle and a public vehicle. We could get an initial idea by 
comparing the experience of Autolib users to that of private car users, or by examining employee 
reluctance to use company “carpools”, or by observing the differences in behaviour (and the degree 
of satisfaction/dissatisfaction) of workers who move from private offices to shared offices.  
 
The disappearance of trusted third parties: a problem? 
One particular feature of shared CAVs (whether in taxi or public transport mode) is the absence of a 
trusted third party on board, which is not the case for existing buses, taxis or private-hire vehicles. 
Will this be a problem for the opening and closing of doors? Could it result in significant material 
damage, as it has in the shared Vélib and Autolib systems? Will it be necessary to run significantly 
higher service/maintenance budgets than in the equivalent systems with drivers? What can be done 
to get real-time feedback on any damage, as otherwise there could be a risk of the service being 
perceived as poor? In the case of collective CAVs, could the absence of a trusted third party lead to 
situations of danger for individuals (for example a young woman being sexually harassed by a group 
of young men, if not worse)? Should there be a remote trusted third-party (CCTV, centralised control 
posts, an emergency call button?), or emergency door opening systems… In theory, some of these 
situations could arise in BlaBlacar’s ridesharing system, but with BlaBlacar matching is voluntary and 
a private arrangement, the drivers and passengers are known to the operator in advance, and the 
rating system exists to reduce the risks. What can be done to offset the absence of a trusted third 
party in CAVs? 
 
What economic and societal model in what territories? 
On-demand transport services (currently with driver) can be envisaged in private mode (with no 
public subsidy) or in public mode.  
For the former case, the natural tendency will be for the service to be rolled out first in the central 
parts of cities,37 Where overall demand is (relatively) intense, where a significant proportion of the 
population is without a car (in part students, tourists, exclusive users of public transport…), and 
where car use is either restricted, or heavily priced (parking rotas), and will be so more and more. In 
Île-de-France, these services (e.g. private-hire companies) were a response to the deficiencies of taxi 
provision (currently being corrected). They could probably be further expanded in a few big cities. 
However, the presence of good quality and attractively priced public transport, and the increased 
convenience of the bicycle, now pose a limit to the development of these services.38 Are driverless 
shared vehicles, at lower prices, likely to change things? Could lower prices change the distribution of 
demand between on-demand individual transport and collective transport, especially in the inner 

                                                           
37  Even hyper-central, as in San Francisco, where the north-east quarter (downtown) is the area where demand 
is by far the highest. However, the niche market of service to stations and airports should not be forgotten. 
38 But also a potential anchor point if citydwellers, by combining these solutions, can dispense with car 
ownership. 
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suburbs, where the quality of service of public transport is already inferior to that of the centre, but 
where car use is still fairly restricted? 
 
In the case of public on-demand services, everything is in principle possible, since the use of public 
funds is not governed by standard economic logic. On-demand chauffeur-driven transport services 
have always been hampered by the particularly high costs per passenger carried, both in France and 
elsewhere.39 A driverless vehicle will unquestionably reduce operating costs, but the vehicle will still 
need to pay for itself, which requires a certain size of clientele. It is likely that there are situations 
where this is more feasible, so a comparison needs to be made between conventional public 
transport and on-demand transport on routes where passenger numbers are low. It is equally likely 
that such situations are relatively rare, and that this solution will be far from universal unless private 
car use is banned or very heavily curtailed. This is not very easy anywhere, even in Oslo, a city that 
became a benchmark for tomorrow’s city after quite simply announcing a ban on cars by 2020.40 
 
Conclusion 
The connected and autonomous vehicle has become the repository of two main visions: that of the 
traveller relieved of all driving tasks, who spends her “dead” transport time in a private vehicle 
programmed with a destination, either working, watching a film or resting. That is the Tesla vision. 
Once the vehicle is able to function in “manual” mode (e.g. when entering or exiting a motorway) 
and in “automatic” mode (on the motorway), one can imagine that the technology is not far off – 
because motorway traffic conditions are fairly simple and especially because it changes nothing 
fundamental for drivers of conventional cars41  – but that its spread will remain fairly limited.42 
Nonetheless, this vision fills transport professionals with the fear of powerful knock-on effects, 
characterised by high traffic growth and widespread congestion. The second vision is that of fleets of 
autonomous vehicles permanently criss-crossing the spaces of everyday life, in taxi, minibus on 
shuttle mode.  In principle, they promise significant labour savings for all the operators, and for 
public transport operators the possibility of transforming their services by providing less mass 
provision, with the chance of attracting large numbers of former private car owners, to the point that 
car ownership becomes optional, or even redundant.43  This is the vision upheld by both public and 
private transport service operators. This kind of service is geared to spaces where motorised traffic 
coexists with pedestrians and cyclists, and where rules intended to prevent conflicts or accidents are 
both formal (highway code) and informal (urban etiquette). For this reason, it is probably further off, 
but technical progress in this field is rapid, especially as experiments – and therefore feedback – are 

                                                           
39 The example of Bridj is enlightening. Commissioned by the Kansas City transportation agency, the operator 
threw in the towel a few months later, with costs in the region of $1000 per passenger carried because of very 
low demand despite very high powered software algorithms for matching supply and demand. 
40  See Le Monde of 10/04/2017 “A Oslo, un horizon sans voiture et sans carbone”. Nonetheless, according to 
the Guardian of 17/06/2017,  the proposal to ban traffic in a central area of 1.7 km² inhabited by only 1000 
people, 88% of whom do not own a car, is meeting resistance (in particular from shops). The leaders have had 
to shift their aim. The goal now is that “motorists should feel like visitors, who do not own the streets. The 
objective is to make it difficult for people to want to come by car“ 
 
41 In this model, the operating rules of the mobility ecosystem do not change. 
42  Initially, there will be only a few people who can afford these vehicles, or who even want them. 
43 For this model to work satisfactorily, it needs to reach sufficient critical mass for waiting times to be reduced. 
Given the current features of the modal share between motorised transport modes, this will only be achieved 
by attracting large numbers of ex-motorists. 
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proliferating. This second model has the potential to be a powerful transformer of lifestyles and the 
urban experience. That is why it is both an object of desire (an important brick in the “smart city” 
structure) and of fear.  The obstacles to be overcome are significant: even if technology can 
guarantee safety, the effectiveness of the proposed services will depend on whether or not a balance 
can be found in the rights and duties of pedestrians and cyclists, and also in the rights (and 
prohibitions) relating to car use. The equilibrium points will themselves depend initially on the 
territories covered, the times of the day (and night), the arrangements that can be made to minimise 
conflict.  This quest for a dynamic equilibrium will probably take longer than expected, and may 
prompt resentment amongst those who see themselves prevented from driving a personal vehicle. 
That is why, despite the speed of technical advances, which may soon lead to specific experiments, 
for this model to spread citizens will have to be persuaded of the desirability of a major transition in 
their ways of life, and this transition will have to be managed effectively. It could be that this will take 
at least a generation, and that success will depend less on spectacular headlines that give cities their 
15 minutes of fame, than on qualities of patience and perseverance regarding objectives and 
resources that probably exceed those we currently see. The challenge is to be able to live “Year 01” 
for a quarter of a century… 
 
We do not feel that these visions exhaust the subject, since automation and connection are 
approached only as substitutes for humans in the task of driving. It has long been known, at least 
since studies began on the interactions between transport and telecommunications, that 
substitution is only one dimension of these interactions. Complementarity is another dimension, and 
it is undoubtedly complementarity (the use of a smartphone to alert an operator of one’s need for a 
ride) that is at the heart of the new model of on-demand transport. A further effect is the capacity of 
the new technologies to reorganise and rearrange productive processes, in at least two respects. The 
first is the fairly standard dimension of induction. As the cost of transport falls dramatically, the 
number of operations proliferates (e.g. a pharmacy could receive four deliveries a day instead of 
two),44 the incentives for mass transport diminish (e.g. one tonne of clothing is transported on 
hangers, rather than 5 tonnes folded, which avoids the need to rehang them on arrival), or the 
constraints of location are reduced (it becomes easier to live a long way from urban centres and to 
commute).  The second is less generic: production processes are redesigned in response to the 
capacities of vehicles for autonomy and communication. This is what we find, for example, in “agri-
tech”, with farm machinery following trajectories and carrying out functions dictated by the 
information available on crop needs. It is perhaps in the integration of movement and activity in 
smart, mobile and connected hyper-places, for example the provision of an intermittent medical 
presence in areas that would currently be described as medical deserts, that promising avenues can 
also be found for the creation of economic and societal value. 
 

 

                                                           
44  In fact, this is what happens when a standard bus driven by a driver is replaced by a more frequent self-
driving minibus. 


