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Why Smart Cities need Smart Road Traffic Mitigation Policies

Grégoire Marlot*, Julien Brunel**

The digitalisation of mobility, and especially the autonomous car, will offer a unique opportunity to improve the transport system. 
Nevertheless, it will only be possible if most people use shared vehicles (cars, subways, trains, …). Strong regulations will be needed to 
achieve such a transformation.

* An extended version of this paper under the title “Why smart cities need smart road traffic mitigation policies” has been submitted for 
publication to “Competition and Regulation in Network Industries” and it is currently under review.

Introduction

Over the last 20 years, information technologies changed 
the economy and the way we live. More recently, they be-
gan to change the way we move: smartphones and plat-
forms fostered the development of car sharing, carpooling, 
and optimized cab services. Nevertheless, the most drastic 
transformations are yet to come. The autonomous vehi-
cle will allow combining shared cars and public transport 
to offer door-to-door personalized services, with the same 
freedom as a private car, at a lower cost for the traveller and 
for the community. 

As a whole, the digitisation of mobility is perhaps the one 
and only opportunity to drastically improve the transport 
system without reducing mobility, increasing inequalities, 
or spending billions of public money in infrastructure 
and services. There is a condition: travellers and commut-
ers must give up the private use of the car. Nevertheless, 
switching to shared autonomous cars will not be spontane-
ous for most car users. 

The aim of this paper is to show the need for regulation 
in order to achieve “smart mobility”. The first section em-
phasises the potential benefits of digitisation in the field 
of urban mobility. The second section shows why strong 
incentives are needed in order to switch to shared mobility. 
The last section discusses the opportunities for the imple-
mentation of “smart incentives”.

1. The digitisation of mobility will allow for a drastic 
improvement of transport systems

a) Cheaper mobility, lower social costs

Autonomous vehicles will drastically lower the operating 
costs of cabs, buses, coaches, and lorries. 

Today’s cars spend most of the time parked1. Autono-
mous cars could be offered as a service by car manufac-
turers or third parties. These fleets of autonomous vehicles 

could be on the road most of the time. The capital cost 
of the car could thus be spread over a far greater mileage, 
decreasing the cost of the car per kilometre. Moreover, au-
tonomous cars will make sharing easier, for long distance 
trips as well as for short distance urban trips. With the help 
of optimisation algorithms, sharing a vehicle could have 
little or no effect on the quality of service (waiting time, 
journey time, delays…), whereas the cost of the trip could 
again be cut by 2 or 3 (see for example Spieser et al. 2014). 
Finally, autonomous vehicles could foster the development 
of mobility, especially in rural and suburban areas, with 
better public transport services (better frequencies, new 
services…), at a much lower cost for the public authorities 
and the users2. 

Congestion, air pollution and safety are the most im-
portant social costs of today’s road traffic in industrialized 
countries (see part 2). At this stage of the technology it is 
difficult to assess the effect of autonomous vehicles on con-
gestion, pollution and safety. The most important point 
here is that the impact of the switch to shared cars on a 
large scale, alone or in combination with public transport, 
is probably greater in terms of congestion, pollution, en-
ergy efficiency, and safety, than the switch to autonomous 
electric vehicles in itself. 

b) Shared mobility is smart: the end of the private car 

Maximising the benefits of autonomous electric vehicles 
supposes giving up private cars, as much as possible, at 
least in urban areas. It is possible to design a very efficient 
urban transport system based on shared autonomous vehi-
cles of various sizes (Canzler & Knie  2016) but, in such 
a system, the role of private cars, or cars used by only one 
person at a time, is very small (whereas it could be justified 
in rural areas). 

Relying on light and heavy rail for massive flows of mo-
bility could allow for a much smaller fleet of road vehicles, 
and a more efficient transport system, with faster travel 
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1 In the Paris area, only 63% of the cars are used on a daily basis, and for these cars the average time of use is only 1h30. 
2 The share of wages in the operating costs of public transport in France is more than 50%, excluding the Paris area.
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within big cities, less congestion and less energy consump-
tion (ITF, 2015). Walking, biking, and other personal 
transportation devices are also complementary to auton-
omous vehicles. All these transportation modes could be 
combined in door-to-door personalised services, with in-
tegrated ticketing and online payment, offering the same 
freedom as a private car, at a lower cost for the traveller and 
for the community. 

As a whole, autonomous road vehicles could reduce 
drastically the cost of mobility if used where they are rele-
vant and in the most relevant way (shared cars and public 
transport). This could mean more mobility, but also more 
purchasing power for households, less public spending 
on transport, and lower taxes: the “revolution” of the au-
tonomous vehicle could not only mean a better and more 
efficient transport system, it could also mean a stronger 
economy. 

2. Switching toward shared mobility will require 
strong incentives

Giving up the private use of cars would be a major shift 
in travellers’ and commuters’ behaviours. The preference 
for private cars has widely shaped our cities and transport 
policies. Most motorized travel is by car, despite huge in-
vestments in public transport. Drivers are incentivised to 
use their cars: even in the countries where fuel taxes are 
quite high, road users do not pay for their social costs. Cal-
culations suggest that the average marginal social cost of an 
automobile in France is approximately two times the taxes 
and tolls paid by the drivers (see table below). In central 
Paris the marginal social cost of a car is nine times the taxes 
and tolls.

Marginal social costs, taxes and tolls for short distance 
road trips in France On the other hand, public transport is 
highly subsidised. In urban areas, public transport users are 
usually only paying for a fourth to a half of the costs of the 

service (the average figure in France is 35%). 

The main explanation for such sub-optimal urban trans-
port policies lies in the fact that road has always faced a 
strong political opposition. Most of the time the optimal 
tax is greater than the perceived cost of congestion and 
other externalities, and only the wealthier drivers could 
benefit from such a scheme. This is why there are so few 
examples of congestion pricing.   

3. Smart incentives for smart mobility

a) New opportunities and new issues for transport policies

Within the context of sub-optimal urban transport pol-
icies, the digitisation of mobility may  increase the com-
petitiveness of cars (which means more demand for car 
mobility, more congestion, more urban sprawl, more en-
ergy consumption), while compromising infrastructure 
funding (electric autonomous vehicles will not pay fuel 
tax, whereas fuel tax revenues are, tolled roads excluded, 
the only way to finance road investment and maintenance 
– see for example Finger et al. 2017). 

Nevertheless, the digitisation of mobility is also shift-
ing the boundaries of what is possible for transport pol-
icies. Public authorities could be able to offer new public 
transport services, and to implement better regulations, 
at a lower cost. “Mobility as a service” (MaaS) could sig-
nificantly reduce the cost of implementing efficient taxes 
and economic incentives. The pricing of mobility services 
could be efficient per se: the companies offering the ser-
vices will probably try to maximize their revenues, intro-
ducing as much price discrimination as they could, taking 
into account not only the nature of service (shared or not) 
but also the day, time of day, and length of trip, with the 
customer/commuter being able to assess in real time the 
performance and cost of all the different offers. It already 
exists with services like Uber.

Marginal social costs, taxes and tolls for short distance road trips in France
(CGDD, 2017)

Low density areas 
Urban areas 
(excl. Paris) 

Paris urban area 

c€/pas-km Fuel car Gasoline car Fuel car Gasoline car Fuel car Gasoline car 

Marginal social cost 8,38 8,89 21,87 23,98 24,00 28,71 

External marginal cost 7,78 8,29 21,27 23,38 23,40 28,11 

Road traffic safety 2,00 3,30 2,40 

Climate change 0,60 0,57 0,60 0,57 0,6 0,57 

Air Pollution 0,27 0,81 0,67 2,81 1,38 6,12 

Noise 0,03 0,10 0,12 

Congestion 4,88 16,6 18,90 

Marginal cost of infrastructure 0,60 

Taxes and road tolls 5,30 4,10 4,20 3,00 4,20 3,00 

Balance (MSC-taxes&tolls) -3,08 -4,79 -17,67 -20,98 -18,80 -25,71
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b) More efficient infrastructure funding

New taxes must be created in order to finance the infra-
structure costs. These taxes could be paid by the house-
holds, or companies (which are already financing public 
transport in several countries, and especially in France), 
but it would not be efficient: these taxes would have an 
opportunity cost, whereas car users will not be optimally 
incentivised. On the contrary, because autonomous cars 
could be offered as mobility services, with a “pay as you go” 
charging system, it is possible to implement more efficient 
tools to finance infrastructures. The cost of infrastructure 
could simply be recovered by a tax on the price of the ser-
vice . 

c) Economic incentives beyond infrastructure funding

Funding infrastructures is only part of the problem: in 
France, current fuel tax revenues cover more than the full 
cost of the infrastructures, but road users do not pay for 
their social costs. 

An important result of the economic analysis of conges-
tion (see Small & Verhoef 2007 for a literature review) is 
that a road charge representing the marginal cost of the 
infrastructure and the marginal social cost of congestion, 
under certain restrictive conditions, will raise enough 
revenue to cover the full cost of the infrastructure. This 
self-financing property of marginal cost pricing is not true 
in rural areas, but it is in urban areas. In very congested 
areas, the marginal social cost pricing could even generate 
profits, allowing for subsidies in favour of public transport. 

The congestion charge would be differentiated following 
the period, the hour, the specific areas of the city, etc., al-
lowing for the funding of the infrastructure while giving 
the right price signal to road users. Nevertheless, even a 
road pricing scheme integrated in the pricing of the car 
services could raise some acceptability issues. Congestion 
pricing always means that more wealthy people are able to 
use a car whenever they want, whereas the poor cannot. 
Public authorities could thus choose to stay away from so-
phisticated pricing schemes, and just implement a flat tax 
to finance the infrastructure. In this context, it would still 
be possible to incentivise road users efficiently, by means of 
a tradable permit scheme (see for example Raux and Mar-
lot, 2005). Such a scheme could use the same technology 
as the road pricing scheme, keeping the cost of implemen-
tation low. 

d) A new role for public authorities 

The digitisation of mobility challenges the role of public 
authorities:

• the regulation of transport in the city will be decen-
tralised; currently, the regulation of cars is imple-
mented by fuel taxes that are mostly collected on a 
national basis; with electric vehicles, new taxes must 
be created, and because the most obvious scope of 
the levy is the price of the service, theses taxes will be 
collected on a local basis;

• the nature and the objective of public authorities 
will change; tomorrow’s urban transport policies will 
probably be less about subsidising public transport, 
more about implementing the right tax/pricing/
tradeable permits scheme, encouraging shared mo-
bility rather than private mobility;

• regulating car services does not mean that local pub-
lic authorities should have the monopoly on them; 
nevertheless, as private operators will not implement 
an optimal solution for the welfare if they are not 
obliged to do so, public authorities should at least 
be able to implement, within the pricing scheme 
of these services, their own road pricing scheme (or 
their own combination of tax and tradable permits);

• another very important issue is to determine who 
will be the integrator of mobility services; here again, 
the frontier between private and public sectors is not 
obvious; public authorities could be the integrator of 
all transport services, but this is not necessary; they 
could keep the control of public transport services, 
impose a tax on the car services, and still all these 
services could be integrated and offered as a bundle 
by a third party.

What is strategic for public authorities is to keep the abil-
ity to implement smart incentives. Having the monopoly 
of the services is one way to do this, but not the only one. 
Another way is to have only the monopoly of the integra-
tion of mobility services. The only thing necessary is access 
to the data of all the transport operators, and obviously, 
the right to implement taxes or charges on car services.

4. Conclusion 

Maximising the benefits from the digitisation of trans-
port will require two things:

• to organise a transition as quickly as possible between 
a fleet of private, human-driven, fuel powered vehi-
cles to a smaller fleet of pooled,  autonomous electric 
vehicles (because most of the autonomous vehicle 
benefits disappear if the fleet is heterogeneous);

• to implement a “shared mobility” policy, incentivis-
ing commuters to use shared vehicles, whether they 
are cars, vans, buses, subways or trains.

The emergence of autonomous cars within the context of 
MaaS will make the switch to shared mobility easier. Nev-
ertheless, it seems unlikely that these innovations alone will 
foster the development of shared mobility. There will be no 
smart transport without strong regulations. The public au-
thorities will have to implement the right incentives: keep-
ing the ability to do so will be strategic, in a world where 
the boundaries between private and public transport will 
be blurred, with new services competing with subsidised 
public transport. 

Public authorities would probably be better off starting 
to implement the right incentives early: for example, they 
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could implement driving restrictions (during the day or 
during peak hours) for drivers that are alone in their cars, 
such as the High Occupancy Vehicles lanes in many coun-
tries. They could also implement driving restrictions for 
the most polluting vehicles. 

There are many other examples of existing measures that 
can be adapted or redesigned to foster the transition to-
ward a smart urban transport system. What is very impor-
tant is that public authorities should start implementing 
measures against the use of cars by lone drivers within the 
metropolitan areas as soon as possible.  
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