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Note to the Reader 

 

Throughout this report, PHV, an acronym for "Private Hire Vehicles" (VTC for "voitures de transport 

avec chauffeur" in French, a term taken from the Transport Code) is frequently used to designate such 

activities, no matter their exact title in different countries or at different times in history. 

 

In the same way, FHPTS, an acronym for "For-Hire Passenger Transport Services" (TPPP for 

"transports publics particuliers de personnes" in French) is used throughout this report to refer to the 

sector including taxis and PHV, once again no matter their specific titles in different countries. 

 

References to written works or authors followed by a date in the body of this report are cited in detail 

in the bibliography at the end of the report.  

 

 

 

 

 

 

Disclaimer 

 

This report was produced by Facta Group and commissioned by the France Limousine Association 

(Chambre syndicale nationale des entreprises de remise et de tourisme, i.e. CSNERT) / Federation of 

Private Hire Tourism Vehicles (Fédération des voitures de tourisme avec chauffeurs), the National 

Federation of independent taxis (Fédération nationale des taxis indépendants, i.e. FNTI), Gescop, and 

UNIT (Union nationale des industries du taxi, i.e. National Union of Taxi Businesses).  

 

UNIT, CSNERT, FNTI, and Gescop and their members were able to provide Facta Group with internal 

data on the FHPTS industry as part of this study. All data in this report are properly cited. 
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Introduction: methodology and scope of the study 

 

This study examines the taxi and PHV market in the Paris Region, while also using country-wide data 

relating to these activities and analysing situations abroad.  

 

In large developed countries, there are different markets for Individual Public Transport (FHPTS: 

taxis, PHV, and similar services) in large cities and in less urbanised areas. In the latter, there is a 

high rate of household private vehicle ownership as well as large distances to cover, so FHPTS are 

used for specific purposes: medical transport and transport for persons with reduced mobility, 

transport to and from train stations and airports. There is no market for "cruising" vehicles (that 

passengers hail and board on the side of the road). Regulation concerning this activity does not face 

the same problems as it does in more urbanised areas, and there is very little competition between 

taxis and other FHPTS providers. 

 

On the other hand, in large conurbations, FHPTS are an important part of transport schemes, used 

for both professional and leisure purposes and comprising the majority of FHPTS fleets and activities 

in any country. For example, the Paris Region accounts for 30% of registered taxis and 70% of 

registered PHV in France1. Similar concentrations are to be found in other countries (ex. London 

accounts for a third of the FHPTS fleet in Great Britain2). 

 

It is in these urban areas that the regulation problem is the most pressing. Especially in terms of 

competition, because trips without an advance reservation are a major part of the market, and a 

potential source of friction between market agents. Also because heavy traffic on public roadways 

and pollution are important issues. 

 

Because of these factors, the FHPTS industry has generally and historically been highly regulated. 

However, the advent of platforms that put users in contact with PHV has created a significant 

upheaval in FHPTS markets in large cities around the world, and there have been various reactions 

to this new situation.  

 

Ordering a PHV with a smartphone application instead of by telephone, as was done previously, may 

seem like a natural and rather benign change. In fact, technological innovation is not the central issue 

here, since some taxi reservation businesses had already published applications before the new PHV 

platforms appeared. The real "disruption" comes from the relationships created between 

customers and a horde of independent drivers, who are not necessarily professional, full-time 

drivers and who operate without any regulation or in grey areas. In places (like London and New 

York) where there were already large PHV reservation markets (limousines, for example), 

smartphone applications were more a supply-side revolution than a demand-related phenomenon. 

                                                           
1
 Inspection générale des finances et al., 2015 

2
 UK Department for Transport 
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For an FHPTS customer who could already use applications, or who was used to making taxi or PHV 

reservations by phone, the reservation process did not change fundamentally. Even though this 

process was improved with innovative application functions (driver ratings, specific notifications, 

etc.). In the same way, the service offered by some providers was able to attract riders (vehicle 

standards, driver uniforms, opening the door for the passenger, bottles of water, etc.) and create real 

customer loyalty to these new players with their much appreciated quality/price ratio. Similar 

services existed before, such as limousines and "business" car services, but their prices were often 

higher and their clientele was therefore smaller. 

 

However, the main innovation was that private individuals could now, with only a few clicks and 

practically without any constraints, offer their services using smartphone applications. Sometimes 

they could even use their personal vehicles without any administrative registration, as long as they 

had a smartphone and a bank account. Even for more professional drivers, who had to register within 

a more regulated system, these platforms offered a more flexible and accessible framework for 

becoming a part of the FHPTS market. Previously, it had been necessary to create a company or be 

hired by an existing one, all within a more regulated system (even for non-taxi services). With this 

flexible system and its often undeclared revenues, drivers could potentially enter the FHPTS market 

in record time without overcoming any barriers: there was a surge in the number of drivers.   

 

Given the multiple forms of resistance to this new paradigm – complaints from taxi professionals, 

apprehension and initiatives from public authorities, legal actions, displeasure from the new 

entrants, and even actions taken by these new drivers against their own platforms...– it seems 

essential that the general outlines of an optimal regulatory framework be drawn up for this sector. 

With three categories of involved parties whose interests must be taken into account: 

- Customers, who should have access to the best prices and services both in terms of 

quality (safety, comfort, driving, journey time, etc.) and quantity (availability and wait 

time), services that meet their needs (the trips they need to make and the suitability of 

available transport options). 

- The Public, in the form of public authorities, who need to be able to count on FHPTS on a 

local level to be the ideal complement to public transit, while also balancing the services 

provided against the harm they might do (road traffic congestion, wear and tear, safety, 

pollution, etc.) and by making sure this sector makes fair financial contributions (either 

national or local mandatory payments). 

- The FHPTS industry, which needs to remain economically viable, pursue its development, 

and provide a satisfactory level of employment.  

 

An optimal regulatory framework for the FHPTS market must be built around striking an optimal 

social balance between these different interests, which can be contradictory.  
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Part One 

 

 

Evaluating the market situation for taxis and PHV in the Paris Region  
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I. FHPTS and urban transport supply and demand 

 

a. Urban transport: atypical demand 

 

Generally speaking, transport demand is almost exclusively based on intermediate consumption: 

transport is rarely an end in and of itself (as long as modes that entail physical exercise, such as 

walking and cycling are excluded), rather it is a means for arriving at a given destination. This is 

particularly true of urban transport systems. 

 

This aspect of urban transport services is very important for understanding demand: contrary to 

many other goods and services, users/customers are not looking to increase their consumption, but 

rather to reduce it, without regard for price (which is not the case for long-distance transport, for 

example). Because urban transport is above all perceived as a loss of useful time (that could be spent 

working, with family, or in leisure pursuits, etc.)3. Even if the price per kilometre travelled is reduced, 

transport consumers may wish to reduce their time spent on urban transport. In many urban areas, 

the amount of time spent in transit is relatively stable because even if greater supply can increase the 

speed of certain modes of transport, people tend, on average, to be more spread out and therefore 

to need to cover greater distances. 

 

When the facts are examined, they show considerable stability in the number of trips per inhabitant 

in most large cities: this figure is relatively stable even when there are radical changes in transport 

supply. The case for Paris and its immediate suburbs below can be seen below: the available figures 

from 1970 to the present are quite similar for both areas and while the increase between 2001 and 

2010 is noticeable, it is explained by an increase in walking and cycling, especially in Paris. 

 

                                                           
3
 See Didier et al., 2007. 
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In London as well, the trips/population ratio is very stable.  

 

As a result, the total number of urban trips tends to grow in proportion to the population of an 

urban area, and it is only the proportional share of each mode of transport that changes.  

 

It is not, therefore, very likely that demand for a mode of urban transport will exhibit strong growth 

independent of population growth (and/or an increased number of external visitors) unless the 

infrastructure/transport network grow as well. This limits demand for motorised vehicle urban 

transport even more, since they use established roads. Recently, the amount of space devoted to this 
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kind of transport in the heart of urban areas in developed countries has tended to either stay the 

same due to a lack of available space or to decrease because other modes of transport are given 

privileged access to public roadways (trams, bus lanes, cycling lanes, pedestrian zones, etc.).  

 

b. Taxis and PHV are a small and fairly static part of urban transport 

 

When a city's population is more or less constant (including visitors), the demand for motorised 

vehicle transport will stagnate or shrink. As long as the amount of available roadway remains, at 

best, constant, the speed of traffic tends to fall, affecting demand for this mode of transport.  

 

It should be noted that in many different urban areas, FHPTS make up only a small portion of all 

urban transport, and are only able to compete with other modes, particularly with public transit, on 

margins. In the example below, they accounted for only 1% of trips in London in 2014 (taxis and 

PHV). A roughly similar estimate could be made for Paris.  

 

It would therefore be erroneous to see the FHPTS market as driven by natural growth that would 

only be inhibited by regulating and controlling the fleet of available vehicles. The changes observed 

in large urban areas in different developed countries actually show4 a fairly universal decrease in the 

use of personal vehicles for urban transport, as well as a levelling off of FHPTS activity.  

 

It is certainly possible that the movement away from using private vehicles (or even away from 

owning them) will continue to the benefit of FHPTS, even if such behavioural changes are very slow 

in coming. However, the retreat of cars from city centres5, which has notably resulted from longer 

                                                           
4
 For example, Schaller, 2015. 

5
 Omnil for Paris, Transport for London for London 
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travel times due to too much congestion, from an (at best) fixed amount of space devoted to 

roadways, and sometimes from stricter constraints in the name of road safety as well, also has an 

impact on demand for FHPTS, even when they are granted the right to use restricted lanes. 

Practically speaking, lower rates of private vehicle use in the hearts of urban areas seem to primarily 

benefit public transit. Especially because during rush hour, there is almost no benefit to increasing 

FHPTS supply, since there is too much traffic to meet higher demand6. 

 

Even though it is still difficult to predict changes in demand for a given type of transport (some 

infrastructure projects have been entirely under- or overbuilt for this reason), there is clearly less 

uncertainty surrounding FHPTS, given the characteristics described above. For reasons of travel time 

and/or price, even when we conceive of favourable external changes, experiences in the past and 

abroad show that there are intrinsic limitations on the FHPTS market in large urban areas in 

developed countries. 

 

This is glaringly clear in London, a city with one of the world's largest fleet of FHPTS vehicles (which 

also notably has a long-standing market for advance reservation non-taxi vehicles), which has seen 

strong growth in terms of its population, its economy, and in the number of flights arriving at its 

airports in recent years: the number of FHPTS in London has grown more slowly than the 

population for the last 15 years. 

 

Even worse, during the last year for which there is data, despite the availability of smartphone 

reservation applications, the number of FHPTS - taxi and PHV - trips declined slightly7. There is no 

major difference if an entire country is considered (i.e. looking at both urban and rural areas): a 

                                                           
6
 According to G7 data, in the first quarter of 2016, the average empty time for G7 taxis during morning and 

evening rush hours was between 36-55% depending on the month and time of day. 
7
 Transport for London  
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relatively stable level of FHPTS use per person is still observed. In England, this figure returned to its 

2007 pre-crisis level in 2014, i.e. about 10.5 trips per person per year. 

 

 

 

Nevertheless, there are solid arguments for FHPTS to remain their own separate part of the urban 

transport supply, even if they account for only a modest share of the total number of trips. They 

offer the advantage of comfort that is superior to practically all other modes of transport, especially 

the high-end services, and they cannot be matched for "door-to-door" service, since there is no need 

for extra time or travel at the start and end points. Even private vehicles (including carshares) cannot 

compete in this area, unless there is guaranteed free parking at both the beginning and end of the 

journey.  

 

Some FHPTS, especially taxis, also benefit from certain rights in terms of road use and parking (in 

exchange for the limits placed upon them and/or their license), with the ability to cruise, to use bus 

lanes, taxi ranks at train stations and airports, etc. These advantages can help reduce wait time (to 

zero) as well as travel time. FHPTS also allow some customers to access motorised vehicle transport 

when it would otherwise be impossible for them (those without a driving licence, persons with 

reduced mobility), and they are practically essential in some cases, especially when a customer does 

not have a private vehicle (and at night or in areas not served by public transit). They also tend to 

gradually expand their services, to business clients for example. 
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II. Taxis and PHV in the Paris Region: a disrupted market 

 

 

a. A significantly changing context and a fairly stable population 

 

In Paris, FHPTS are often described as being rigid and conservative, at least since the end of WWII, 

because of intense lobbying that has opposed any changes to the industry. While regulations for this 

market date back to 1936-37, (so does the fixed cap of 14,700 taxis for Paris), they were written 

against the backdrop of the difficult economic times of the 1930s to rationalise the anarchic market 

that had led to many problems (see Part Two, VI.). 

 

Directly after the War, the foremost priority was to train new drivers, since the profession had 

practically disappeared during the Occupation. However, the principles of the 1937 regulations 

remained largely unchanged (licences that were already transferable, regulated fares, regulated 

hours, background checks, etc.), with a lower cap than before the War (drivers' unions feared an 

influx on untrained newcomers).  

 

The well-known Armand-Rueff report of 1960 decried such restrictive legislation and suggested 

changes, but it nevertheless spoke cautiously about the real lack of taxis in Paris8. Notably, it 

observed that between the 1930s and 1960s, the Parisian car fleet had grown considerably. This 

growth was far from over, waning only in the 1980s. 

 

However, another unexpected trend was to make itself felt just as the Armand-Rueff report was 

published: the population of central Paris, which had been relatively stable at about 2.8-2.9 million 

inhabitants from the 1910s to the 1960s (except during the Occupation), fell by 20% in 20 years, 

before stabilising near its current level, with a slight increase since the year 2000. 

                                                           
8
 "It cannot be said for certain that the lack of taxis during rush hours and at train stations is the result of too 

few taxis on the road. A limited increase in the number of taxis would satisfy these marginal needs. " (Armand-
Rueff report, 1960 
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The population of the Inner Suburbs (most of it in the pre-1968 Seine Département) grew at the 

same time, maintaining the overall population of Paris and its Inner Suburbs at around 6 million 

inhabitants until the beginning of the 2000s, with around 10% growth since then.  

 

Given these facts, the stagnation in the number of Parisian taxi licences up until the 2000s, which has 

since grown considerably, makes sense if population is considered as the sole criterion9. There have 

never been so many taxi licences compared to the number of Parisians than there are today, and 

the ratio for the Paris/Inner Suburbs area, which is much more stable, is at its highest level since 

the 1930s (this is even more striking if only the Parisian taxi area, limited to the borders of the 

former Seine Département, is considered). This does not contradict the feeling among many 

customers that, at least until recently, there was a dearth of taxis in the Paris Region, in particular in 

certain particular circumstances10. 

 

 

                                                           
9
 This does not qualify the relevancy of the absolute number of taxis during this period. 

10
 The lack of any significant alternative to taxis up until the early 2000s is a point of contrast with other large 

cities, and the long-standing phenomena of insufficient supply compared to demand at rush hours (due to 
traffic), or on the contrary, of driver strategies that focus on prime customer areas (airports, train stations, the 
central business district, etc.) to the detriment of non-rush hour times / low-demand areas combine to 
simultaneously create a large supply and an unsatisfied demand. 
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It is also true that the local population is only a part of demand for taxis, and that external visitors 

arriving in Paris by train and by plane must also be taken into account, since these points of arrival 

account for a large portion of FHPTS demand.  

 

Passenger air travel, which was practically non-existent before the War, has continued to grow 

over the years, especially with the construction of the Orly and Roissy-Charles de Gaulle airports. 

 

 

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

0

10

20

30

40

50

60

70

80

90

1937 1954 1982 1990 1999 2007 2012 2015

Taxis (right scale) Ratio Paris Ratio Seine / Paris PC

Source :  Censuses; official reports on taxis. 

Number of Paris taxis, and number of taxis per 10,000 residents 



  April 2016 

16 
 

 

However, along with these factors that support demand for taxis, there are others that act in the 

opposite direction. Despite the slight increase in the population of Paris and its Inner Suburbs over 

the same period, there are fewer jobs in the area than there were 40 years ago: unemployment has 

exploded, people are starting work later in life and advancing retirement, reducing the population 

that is the most active consumer of motorised transport (public transit, private cars, motorcycles and 

scooters combined).  

 

 

 

At the same time, the availability of public transit has changed the transport landscape in the Ile-

de-France Region. Not only has transit infrastructure been expanded, but the number of public 

transit journeys has grown significantly: +29% between 1976-2010 for Parisians, +26% for residents 

of the Inner Suburbs11. Moreover, more households now hold travelcards. Many of these travelcards 

are partially paid for by employers, with important repercussions for transit use and competition 

between modes of transport, because the marginal cost of a public transit journey is essentially 

zero for these cardholders.  

 

 

                                                           
11

 Omnil, 2010 
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Inset 1 - The Paris taxi zone 

 

The Paris taxi zone is coterminous with the former Seine Département, which was eliminated in 

1968, and which is today shared between four Départements: Paris and a large portion of the three 

Inner Suburb Départements, namely Hauts-de-Seine, Seine-Saint-Denis and Val-de-Marne (areas in 

green on the map below). 
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Naturally, the area around the Roissy-Charles-de-Gaulle airport, on the border between Seine-Saint-

Denis and Val d'Oise must also be considered. 

 

This zone covers roughly a million fewer inhabitants than the entire Paris-Inner Suburb area, i.e. 

85% of the area's entire population and 63% of the area's entire territory12. The Paris taxi zone is 

therefore particularly dense, with relatively short distances to cover compared to other major cities 

like London and New York. 

 

Finally, because of Paris' population loss during the 1960s-1970s, the population of the former Seine 

Département remained almost entirely unchanged between 1968 and 201513, despite population 

growth in other municipalities. 

 

  

                                                           
12

 Census data, INSEE, official territory sites 
13

 +0.9% over the same area between 1968 and 2015 (Census data, INSEE) 
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b. FHPTS in the Paris Region today: new context and new supply 

 

Changes in the supply of FHPTS in Paris were therefore slow up until the beginning of the 2000s, 

even though, as we have seen, this situation can be explained by population data.  

 

After the 2002 decision to increase the number of Parisian taxi licences to 1,500 through annual fixed 

allocations and variable index-based allocations, criticisms of the regulations in the sector and a level 

of supply that was deemed insufficient by the commission presided over by Jacques Attali in 200814, 

as well as the recommendations made in the meantime in the Chassigneux report led to the adoption 

of the previously approved increases and even more on top of that.  

 

New measures such as the anticipated granting of 1,500 licences, an increase in the number of 

doubling15 authorisations, and a new index for granting future licences lead to strong growth in the 

Parisian taxi supply.  

 

In its November 2015 report on the application of the 2014 law, the Inspectorate General of 

Finance (Inspection générale des finances) reported 17,770 taxi licences (parking permits, i.e. 

+19.3% compared to 2001) and 1,558 doubling authorisations as of 1 July 2015, the equivalent of 

19,328 vehicles.  

 

Furthermore, the extension of the taxi working day from 10 to 11 hours was estimated in the 2014 

Thévenoud report to have had the equivalent effect of 500 extra licences. 

  

                                                           
14

 Commission on the liberation of French growth (Commission pour la libération de la croissance française) 
15

 "Doubling" is the ability for a single parking permit (licence) to be used twice in one day (i.e. by two different 
drivers) 
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In mid-2015, 23,884 professional taxi drivers were counted in the Paris taxi zone16, with the gap 

between the number of licences and the number of drivers (which is relatively small compared to 

international examples) explained by the number of drivers who work part time or who have left the 

profession, either temporarily or permanently, for various reasons.  

 

It also seems that today there is a lack of taxi drivers, given the sector's difficulties following the 

emergence of PHV. Some fleets cannot, therefore, take advantage of all of their licences. The clear 

drop since 2014 in the number of candidates for the driving exam, as well as the number of people 

passing this exam illustrates these difficulties. 

 

                                                           
16

 Inspection générale des finances et al., 2015 
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At the same time, the 2009 law that created the "Tourism Hire Vehicles" (voitures de tourisme avec 

chauffeur) status in order to reform the framework governing large and small capacity vehicles 

(distinctions which dated to 1965 and 1977, respectively), lead to supply growth, which really took 

off in mid-2013 with the arrival of large numbers of smartphone reservation application operators on 

the market. Throughout France, for 3,800 small and large capacity vehicles, there were about 15,000 

PHV operators (more than vehicles) in mid-2015, with about 25,000 professional PHV driving 

licences at the same time, again throughout all of France17.  

                                                           
17

 Still, it should be noted that taxi drivers can also hold professional PHV driving licences. The law of 1 October 
2014 prohibited the accumulation of multiple statuses, but this stipulation was voided by the Constitutional 
Council on 15 January 2016. 
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These figures are also in line with those recently published by Uber as part of a study financed by the 

PHV company (Landier, Szomoru, Thesmar, 2016) to examine its driver growth in France: 

 

Growth of Uber in France: drivers (left), passengers (right)

 

 

Even more than taxis, however, PHV seem to be above all a Parisian market: 60% of drivers and 

70% of operators are concentrated in the Ile-de France Region (unlike Parisian taxis, they are not 

limited to a strict operating area).  
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Finally, the last few years have seen a significant increase in the FHPTS supply in the Paris taxi zone. 

Given the estimate that PHV vehicles in the Paris area make up 70% of operators in France as a 

whole, the ranges listed in the Inspectorate General of Finance's report (cited above), and that there 

are probably many more vehicles than operators, it can be estimated that as of mid-2015, the overall 
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FHPTS supply in the Paris area included between 23,361 and 29,809 vehicles, probably more, and 

38,832 drivers18. 

 

It must also be added that there are additional services that have been deemed illegal, but that 

continue to operate openly or that are even accepted due to a lack of inspection and ticketing 

capacity. This is notably the case for Heetch, a service using private drivers, which was the object of a 

prefectoral order of prohibition, along with UberPop in the summer of 201519, and which boasts 

about 4,000 vehicles and/or drivers20.  

 

Furthermore, illicit PHV operations under a "Loti" operating authorisation21 have clearly been a way 

to get around the restrictions placed on the PHV profession by the law of October 2014. The 

Inspectorate General of Finance's November 2015 publication reports an explosion in the number of 

drivers using this status, a 300% increase between 2014 and 2015, with a total of 2,057 extra 

operators. There are therefore at least as many, and probably many more vehicles in use (some 

sources22 report that between 7-10,000 Loti status vehicles are in use by PHV operators, who can 

explicitly encourage drivers to register for this status on their site23).  

 

Taking these different services into account allows for current FHPTS supply in the Paris Region to be 

estimated (very conservatively) at least 35,000 vehicles and 45,000 drivers.  

 

                                                           
18

 Based on survey data from mid-2015 (Inspection générale des finances et al., 2015) 
19

 Press release from the Paris police headquarters, 25 June 2015 
20

 Based on articles in the press, which report about 5,000 Heetch drivers in the Paris Region and Lyon, and on 
the (under)estimate that 80% of this total are based in the Paris Region (in terms of trips, certain sources report 
that 97.5% of trips using this application are in the Paris Region) 
21

 See inset 2 
22

 Including the Chairman of a PHV operator in an opinion column and the Director of another on Twitter 
23

 See, for example, the section dedicated to this status on the Uber France drivers' site 

http://www.prefecturedepolice.interieur.gouv.fr/Nous-connaitre/Salle-de-presse/Communiques-de-presse/Divers
http://www.leparisien.fr/transports/guerre-des-taxis-heetch-est-legal-nous-ne-le-fermerons-pas-05-07-2015-4919895.php#xtref=https%3A%2F%2Fwww.google.fr%2F
http://www.sudouest.fr/2015/09/10/apres-la-fermeture-d-uberpop-l-appli-heetch-est-en-plein-boom-2120178-5166.php
http://www.huffingtonpost.fr/yves-weisselberger/conflit-vtc-taxi-uber-snapcar_b_9138816.html
https://twitter.com/pierre_dimitri/status/693085925992206347
http://www.chauffeur-uber.fr/formation-vtc-formation-capacitaire
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It should also be added that complementary services are meeting similar needs. Given that the 

motorcycle and scooter market is highly developed in Paris, especially compared to other large 

foreign cities, the motorcycle taxi market has really taken off. Motorcycle taxis are one of the three 

legally defined FHPTS categories.  

 

Furthermore, since 2011, Paris has set itself apart with a major transport innovation, which is a direct 

alternative to both private vehicles and FHPTS: Autolib'.  

 

After the rapid deployment of large-scale infrastructure (at the end of 2016, there were 1,064 

Autolib' stations, 5,809 charging stations, and 3,827 vehicles24), Autolib' is equivalent today to a 

significant part of FHPTS traffic, with more than 5.25 million uses in 2015 (and therefore at least as 

many trips) and more than 104,000 year-long memberships as of the end of February 2016. With 

regular and sustained growth, the number of 1-year memberships doubled in 18 months. 

 

                                                           
24

 Autolib' data 
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According to a 2015 survey25, Autolib' members are two times less likely than average to take a taxi. 

This figure speaks loudly and indicates a significant impact on the FHPTS industry.  

 

Inset 2 - The post-Thévenoud Act legal framework for FHPTS 

 

With the Law No. 2014-1104 of 1 October 2014 (often called the "Thévenoud Act") and its 

implementing decrees, and after several legal decisions (including, before its passage, the 2014 

Council of State decision to suspend and then annul the decree establishing a minimum wait time 

between making a reservation and being picked up, as well as, after its passage, the May 2015 

Constitutional Council decision to uphold the central aspects of the Thévenoud Act), the legal 

framework for FHPTS now seems to have settled into a stable structure. This law modified the two 

previously applicable laws, one governing taxis (dating back to January 1995), and the other, which 

created the PHV status (dating to July 2009).  

 

The two distinct main FHPTS categories are taxis and PHV (this report will not discuss drivers of 

motorised vehicles with two or three wheels (VMDTR in French), and motorcycle taxis, which are 

formally the third FHPTS category). In many places around the world, a dual system is in place, where 

taxis have a monopoly on collecting passengers at taxi ranks and while cruising, and PHV are strictly 

limited to advance reservations, in competition with taxis. 
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 6t Research Organisation, September 2015 

http://6t.fr/blog/etude-inedite-sur-limpact-duber-sur-la-mobilite-des-utilisateurs/
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The Thévenoud Act, however, does not change disabled persons' right to transport, nor the right to 

transport groups of people in a private vehicle (with two minor exceptions), referred to as "Loti" in 

reference to the applicable legal framework established by the Internal Transport Guidelines Act (loi 

d'orientation sur les transports intérieurs) of 1982. The absence of these "Loti" services from the 

Thévenoud Act is further proof (if it were needed) that this category of service providers should not 

be involved in the FHPTS industry (they are also not a part of the "Public passenger transport" 

("Transports publics particuliers" in French) article of the Transport Code).  

 

Measure Taxis PHV 

Operating Licence Yes ("parking permit" or 
"autorisation de 
stationnement"/ADS in 
French), conditionally 
transferable, especially for 
drivers with seniority (and who 
have worked continuously) 
who have had a licence since 
before 01/10/2014 

No 

Cap on Number of Licences Decided on by police 
prefectures (Paris taxi zone 
police headquarters) in 
consultation with local elected 
officials 

No 

Passenger pick-up while 
cruising 

Yes No 

Passenger pick-up at taxi 
ranks 

Yes No 

Passenger pick-up with 
advance reservation 

Yes Yes 

Parking in public roadways Yes Limited (at most 1 hour before 
the reservation time) 

Parking at train stations and 
airports 

Yes Limited (at most 1 hour before 
the reservation time) 

Vehicle GPS coordinates 
available to customers before 
reservation     

Yes No 

Limited pick-up area  Yes No 

Mandatory passenger pick-up Yes, except for advance 
reservations, destinations 
outside of the taxi zone, and 
for reasons defined by police 
prefectures  

No 

Authorised to stay on the 
roadway after a journey 

Yes No, unless there was already a 
reservation 

Fare Regulations Yes, metered by time and 
distance, or fixed rate for 
certain destinations (airports) 

No (possibility of metering by 
time and distance26) 
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 The Constitutional Council struck down the provision in the law for this kind of fare structure for PHV 

http://www.conseil-constitutionnel.fr/conseil-constitutionnel/francais/les-decisions/acces-par-date/decisions-depuis-1959/2015/2015-468/469/472-qpc/communique-de-presse.143801.html
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Driver Test Admissibility test (national or 
local credits) and admission 
test (local credits), at least 1 
session per year (dates and 
subjects defined by police 
prefectures), registration fee 

110 question multiple choice 
test (1 session / month) or at 
least one year of professional 
driving experience in the last 
10 years 

Continuing Training Mandatory every 5 years 
through a certified school 

Mandatory every 5 years 
through a certified school 

Driver Background Check Yes (level 2 criminal 
background check and some 
misdemeanours) 

Yes (level 2 criminal 
background check and some 
misdemeanours) 

Other Driver Requirements Driving licence + 3 years, 
medical certification 

Driving licence + 3 years, 
medical certification 

Driver Registration Yes (professional licence) Yes, in the operator's files 
(registration for 5 years, €170 
fee) 

Professional Driving Licence Yes Yes 

Vehicle Registration No Yes, in the operator's files 

Vehicle Equipment Taxi meter, toplight, parking 
permit plaque, payment 
terminal 

No 

Vehicle Characteristics Maximum age, minimum size, 
possible requirements for 
hybrid vehicles and/or 
handicapped access for new 
parking permits 

Maximum age, minimum size  

E&O Insurance Yes Yes (including intermediaries, 
who must justify it in an annual 
registry declaration) 

Financial Means Testing No For the operator, unless they 
are the vehicle owner or long-
term renter 

 

With these conditions, PHV operations may seem well regulated (advance reservation and 

theoretical obligation to leave the roadway after each journey unless there is a new reservation), but 

the conditions for access are very simple and cheap. Registering a PHV and beginning operations is a 

fast process that only entails one year's driving experience or passing an easy test, self-employment 

status or the creation of a new company, and there are almost no non-vehicle fees. 

 

 

 

Inset 3 - Development in the Outer Suburbs without significant impact on the transport problems 

within the Paris taxi zone 

Even though the population of Paris fell significantly in the 1960s-1970s and the total population of 

Paris and its Inner Suburbs has not grown much, especially in terms of the working population, the 

Outer Suburbs have seen significant growth over the last few decades. The population in the Outer 
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Suburbs grew by 88% between 1968 and 2015 (compared to +19% for the Départements in the Inner 

Suburbs and -14% for Paris itself over the same period).  

 

 

This growth was accompanied by the development of infrastructure within and to/from these 

Départements. However, travel in Ile-de-France is still for the most part within each Département, 

as shown in the illustration below.  

 

Daily journeys, all modes, within and between departments of Île-de-France (in millions) 

 

Source: Omnil 
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Only travel between Paris and the three Inner Suburb Départements has any significance, and these 

trips are of course part of the analysis of the Paris taxi zone. 

 

Furthermore, there has been no increase in travel between Paris/the Inner Suburbs and the Outer 

Suburbs, with about 0.3 trips per person per weekday between these two areas (compared to a 

total of about 3.9 trips per person per weekday within Paris/the Inner Suburbs). 

 

Taxi companies of course understand the interest in journeys to end points outside of their zone in 

the Outer Suburbs, but taxis are not authorised to pick up passengers outside of their zone. These 

trips also remain marginal compared to travel within the taxi zone (including Roissy-Charles-de-

Gaulle and the outer edge of the Inner Suburbs).  

 

Except for walking, 87% of travel in the Outer Suburbs is done using private cars27 (Outer Suburb-

Outer Suburb trips account for 36% of travel in Ile-de-France). The population in these 

Départements has a much higher rate of car ownership than those who reside in the heart of the 

urban area: 1.35 vehicles per household, with only 12.7% of households not possessing a car 

(compared to 55.4% in Paris and 29.1% in the Inner Suburbs)28.  

 

It should also be noted that just as in other large cities, intra-suburb taxi journeys are rare (8.5% of 

all taxi journeys in Paris)29, and are not a major part of the FHPTS question. Finally, the observation 
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 Omnil 
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 INSEE 
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 Paris Mayor's Office, 2015 
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must be made that non-Parisian taxis in Ile-de-France accounted for 13% of all taxis in the Region in 

201530, even though the two groups serve similar populations. 

 

c. The Parisian taxi industry is in trouble 

 

Today the market is showing several signs that it is struggling, with taxi activity clearly affected by the 

emergence of PHV, while the scope of the PHV market is not yet well defined. 

While there is no overall indicator for Parisian taxi and PHV sales turnover, the national reference 

data published by INSEE (below) reveals a FHPTS sector that is relatively depressed. 

After a slight rebound following a dip attributable to the economic crisis in 2009-2010, the market 

seems to have stayed flat overall since mid-2012, which means that it has shrunk slightly in real 

terms, given that it is an indicator of value.  

 

 

While this indicator does not capture the activity of self-employed drivers, and therefore does not 

account for a large portion of PHV operators (although it does cover their drivers organised into 

companies), or "Loti" operators who should not be involved in the FHPTS market anyway, the 

turnover for all drivers who pay VAT, i.e. taxis and a considerable portion of PHV drivers, reveals that 

overall FHPTS activity as measured has not increased in value for the last 3 and a half years.  

 

At least for part of its activity, PHV growth (but also the taxis that entered the market after the 

number of licences was increased over the last few years) has come at the expense of others' 

turnover, and not from FHPTS market growth. This situation is even more clear when the fact that 
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 Inspection générale des finances et al., 2015 
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Parisian taxis (just as those in the rest of France) should have continued to benefit from an economy 

that was no longer in recession (even if growth has been weak), from a population that continues to 

grow (especially in certain cities), and from continued growth in air traffic.  

 

Furthermore, taxi fares were raised during the study period (in 2013, 2014, and to a lesser degree in 

201531): it is therefore unlikely that stagnant value is hiding the increased activity volume created 

by the emergence of PHV. 

 

All available detailed Parisian taxi activity indicators tend to show this market degradation, with 

decreased volume for Parisian taxis only: the waiting time between two journeys is increasing, the 

average number of journeys per day is decreasing, drivers are increasing their working time to try 

and maintain their level of activity, but the amount of "dead" working time is growing. 
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 See, for example taxi-de-France.com 

http://www.taxis-de-france.com/abonnes/text.php?id=evolutiontarifairetaxi
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The logical consequence of this decreased activity and of the explosion of available drivers in the 

form of emerging PHV is that the market for Parisian taxi licences has also been affected by the 

situation. Because the natural demographics of the profession have been affected, with fewer new 

drivers as explained above, and a greater likelihood that people are leaving the profession. And 

because uncertainty about the market situation and market regulations lead to worries about the 

future of this sector's governing framework. 
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After being temporarily supported by the adoption of the law of November 2014, the difficulties in 

enforcing this law and the resulting perception of disorganisation in the sector lead to a steady 

decline in licence prices starting at the beginning of 2015, with a 46% price drop between April 

2013 and April 2016. 

 

Inset 4 - Within the most popular self-employment framework, being a PHV driver does not seem 

viable 

Several studies32 have highlighted the fact that many people declare themselves within a specific 

self-employed status (initially “autoentrepreneur”, now called “microentrepreneur”) when working 

as PHV drivers in France. The flexibility of this status was lauded as a means to enter the profession 

quickly and without much formality, since these self-employed parties are not required to keep 

accounts or use a chartered accountant. They can therefore register themselves quickly and easily.  

 

Another important competitive edge is that services provided by this kind of self-employed party 

are VAT-exempt. Social contributions are also paid through a highly simplified system, since they 

are strictly proportional to the individual's actual turnover. Since a self-employed individual with no 

turnover doesn't have to pay the minimum contributions that are so dreaded by craftspeople and 

shopkeepers who are just getting started, it is quite easy to work as a PHV driver on an occasional 

basis. The counterpart to these rules is that this kind of self-employed individual cannot deduct their 

expenses from their turnover when calculating their social contributions or income tax (it is replaced 

with a 50% allowance or a flat rate on their turnover if the household falls below a certain taxable 

income threshold). Finally, and above all, this status is not possible if the turnover exceeds a 

threshold of about €32,900 for 2016 for the activity category including PHV. 

 

To appreciate the viability of a PHV career as an “autoentrepreneur”, it is interesting to consult the 

figures that Uber made public as part of a recent study financed by that company (Landier, Szomoru, 

Thesmar, 2016). In the study, the average hourly income is listed as €19.90 for UberX drivers in 

2015 (the company's main category in Paris and apparently the only one currently open). It is also 

supposed that the driver will reach the status ceiling, at €32,900 in turnover billed with Uber after 

the 20% commission that the company takes on drivers' journeys. This would require €41,125 worth 

of journeys per year, which, based on an average trip of €25 (which is certainly a high estimate), 

would correspond to 1,645 journeys per year for our “autoentrepreneur” driver, or 35,000 km, 

which, compared to taxi kilometre rates, shows how UberX seems to be positioning itself as a 

cheaper alternative to taxis.  

 

At the same time, this volume of activity is equivalent to a full-time salaried job, even a little more 

than that: to earn their €32,900, still based on the average hourly income listed by Uber, the driver 

would have to work 36.7 hours per week for 45 weeks (with 5 weeks of holiday and days off), or 

realistically, 35.2 hours per week if they only take 3 weeks of vacation over the course of the year. It 

should be noted that these are longer hours than are worked by most Uber drivers, since the study 
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 For example the "Observatoire taxi / VTC" (Taxi/PHV Observatory) site estimates that 57% of PHV drivers are 
self-employed, with this rate rising to 80% on some platforms. 

http://observatoire-taxi-vtc.com/analyses-et-productions/conclusion-de-lenquete-menee-aupres-de-450-chauffeurs-de-vtc/
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cited above counts 56% of drivers who say that they work less than 30 hours per week, and only 20% 

who work for more than 40 hours. 

This self-employed driver faces two main kinds of expenses:  

- Minimum flat-rate social contributions applicable to their states (at a rate of 23.4% 

when taken all together). 

- Vehicle and operating expenses. The driver does not have much room to manoeuvre in 

this aspect, since UberX requires a precise kind of vehicle (less strictly than limousine 

services, but just as costly) that must be less than 6 years old. 

 

Description Annual Amounts 
(in euro) 

Comments / assumptions 

Total finished journey 
revenue 

41,125 
 

I.e. 36.7 hours per week, 45 weeks per year 
for a driver revenue (after Uber takes its 
commission) of €19.90/hour 

Uber Commission (20%) - 8,225 Received by Uber BV in the Netherlands 

Driver turnover = 32,900 2016 self-employment ceiling 

Social contributions (23.4%) - 7698.6 Minimum social contribution 23.1% +0.3% 
professional training 

Chamber fees (0.48%) - 157.9 Chamber of skilled trades (craftspeople) 

Fuel - 2730 €1.2/l incl. tax, 35,0000 km/year, 43.46 miles 
per gallon 

Vehicle - 11,100 Amortised over 5 years or long-term rental of 
an UberX category33 vehicle + maintenance 

Other vehicle costs - 4,400 Vehicle and professional insurance, cleaning, 
miscellaneous (telephone, equipment, etc.) 

Driver annual revenue = 6,813.50  I.e. €567.80 / month and €4.12 / hour 

  

It is clear that even at full time, an Uber driver working at the upper limit of this self-employment 

status earns as much money monthly as a single RSA welfare recipient (€524/month in 2016). The 

hourly wage is very low, barely above €4. On the other hand, Uber makes more commission than 

the driver earns! 

 

It should also be noted that the assumptions made in these calculations are fairly conservative. The 

driver is assumed to be tax exempt, or part of a tax exempt household (or else they would have to 

pay an extra 1.7% of their turnover, or pay their marginal rate on 50% of their turnover if the 

household exceeds a certain amount of taxable income). These calculations totally ignore the 

distance the driver must travel to and from their home before and after their work day, and of 

course the distance travelled in an empty car between journeys. They also do not include business 

financial contributions. The operating costs have also been reduced to a minimum, from the choice 

of a vehicle and the length of its amortisation to its features (including the uniform that the service 

provider may require). 
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 Requirement that vehicles belong to a certain category, listed by the service providers, costing at least 
€25,000 not incl. taxes when new 
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Temporarily, drivers can nevertheless notice increased revenue if, as they leave unemployment 

status, they can take advantage of the Accre preferential scheme (Accre: Aide au chômeur créant 

ou reprenant une entreprise, i.e. Support for the unemployed who create or take over a business). 

For 11 quarters, their social contribution rate will increase in stages (5.8% the first three quarters, 

11.6% the following 4 quarters, 17.4% the last 4 quarters), before reaching the normal rate. Their 

activity will therefore be temporarily more profitable, while still earning them less than the minimum 

wage (SMIC), even when they're starting out. The rising social contribution rate may cause them to 

stop their activity, which leads to a high rate of churn for PHV drivers.  

 

Even if they earn the maximum amount for a self-employed individual, and despite all the 

advantages of this status (if they formed a company they would have to earn even more revenue), 

working as an Uber34 PHV driver does not seem like a viable option if it is their only activity, 

although they would need to drive at least 35 hours/week. It only works if they under-report their 

revenue and if they work considerably longer hours... 
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 This is the case for this company, which is analysed here because it has published data that make this 
exercise possible. It seems likely that the situation is similar for other PHV reservation platforms. 
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III. Paris, London, and New York: putting things into perspective 

 

 

a. Differences justified by their context 

 

London and New York are well-known to many French people, and more than other large cities, they 

have served as examples for understanding the Parisian FHPTS market in detail. This makes sense: 

the development level of their economies, the size of their urban areas and volume of air traffic, 

their role as global economic centres as well as major tourist centres all justify these approximations. 

Moreover, in terms of history and urban transport networks, these three metropolises have much in 

common, with pioneering underground systems that have become highly developed networks. Their 

cultures are also sufficiently similar to allow for comparison, which is not the case with cities in 

emerging countries. 

 

The issues related to FHPTS are also very different depending on a city's population, making it 

difficult to draw parallels between cities of different sizes. That is why the largest city in a country 

generally accounts for the lion's share of that country's FHPTS market compared to medium-sized 

cities in the same country. Especially because the markets for taxi ranks and taxi cruising are more 

developed in these largest cities. As an example, the Inspectorate General of Finance's report 

(mentioned above) finds that the share of FHPTS journeys is three to four times higher in Paris than 

in Lyon. 

 

Now, at first glance, the size of their respective FHPTS fleets seems to be completely out of 

proportion between Paris and its two Anglo-Saxon rivals. For the PHV industry, at least since the 

emergence of smartphone applications, this is the major argument for reducing regulations in Paris: 

tens of thousands of driving jobs could be created, finally satisfying a large demand. 

 

The main figures that have been circulated as potential FHPTS job creation estimates in the Paris 

Region rely on comparisons with London and New York, e.g. the Attali and Thévenoud35 reports, and 

these figures were recently used in a study financed by Uber (Asterès, 2016). 

 

However, these comparisons do not take into account the major differences between these three 

cities, such as the populations that will be affected (often omitting the fact that many municipalities 

in Paris' Inner Suburbs are not covered by the authorised Paris taxi zone). Therefore, significant 

differences in the coverage area of these three cities are ignored when comparing them, given that 
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 In contrast, the Thévenoud report and other studies also examine cities where the number of taxis per 
inhabitant is even lower than it is in Paris (Berlin, Brussels, Houston, Rome, Seattle, etc.), to give context to the 
comparison with London and New York.   
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London, for example, is much more spread out than the other two36. However, these differences in 

coverage area have an effect on travel distances and on the number of locations that require 

service, and they therefore have a major impact on the size of the potential FHPTS market.  
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 For New York, it is not only the area of dry land (786 km
2
), but also the total area (1,214 km

2
), which includes 

areas of water, because this has an impact on travel distances (for example, many journeys involve bridges and 
tunnels). 
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By the same token, the distances to be covered by residents play a major role in their resorting to a 

major mode of transport: walking. In 2010, walking accounted for 48% of weekday intra-

Paris+Inner Suburbs trips, compared to only 21% in London in 2014 (all trips)37. 

 

There are also large differences in public transit density between these three cities, as well as in 

the use of other modes of transport. There is relatively little substitution of one mode for another. 

For example, trips that can be made on foot can rarely be made using another mode of transport. 

Infrastructure that allows for trips by bike also draw in users who would not use another mode of 

transport for at least one part of their journeys. Above all, the size and density of public transit 

options is an essential factor. 

 

Comparisons between these three cities shows how public transit use in relation to population, or 

even to population and surface area, is higher in Paris than it is in London, and significantly higher in 

Paris than in New York. 
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If these parameters are taken into account, the landscape seems to change significantly: the 

potential FHPTS markets in Paris, London, and New York are not at all similar.  

 

Alongside some highly quantifiable criteria (population, surface area, number of public transit 

journeys, etc.) there are other factors that reduce the potential of the Parisian FHPTS market in 

comparison with London and New York. Among these many factors, let us consider the business 

districts in these cities, especially in terms of financial activities, which are large consumers of FHPTS, 

and which have particularly oversized presences in London and New York. The Paris financial centre, 

split between the La Défense district and the Opéra neighbourhood, is much smaller than those of 

London and New York, which are ranked as the world's two largest financial centres38  

 

Furthermore, Paris has developed an unparalleled network of available transport options for users, 

including bicycles (the Vélib' network, supported by a large increase in the number of cycling paths39) 

and more recently, cars (Autolib', see II.). In total, there are almost 45 million trips make annually 

using these two services40, i.e. 60% of the estimated volume of trips made in Parisian taxis and 

PHV41... 
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 Paris was ranked 32
nd

 in the latest edition of the Global Financial Centres Index (GFCI), with London coming in 
1

st
 and New York in 2

nd
.  

39
 From 293 km in 2004 to 738 km in 2014 (Paris Mayor's Office, 2015). 

40
 Paris Mayor's Office and Autolib' 

41
 About 75 million journeys per year according to UNIT 

http://www.longfinance.net/global-financial-centre-index-19/976-gfci-19-the-overall-rankings.html
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Another contributing factor is the much larger number of two- or three-wheeled motorised vehicles 

in Paris, which account for 2% of all trips made in the French capital42, twice as much as in London43. 

 

In London and New York, it must also be noted that before smartphone applications, there was 

already a wide array of PHV services available.  In these two cities, before Uber and other 

competing services were launched, the fleet of PHV vehicles (including all local services) already 

stood at 40,000 vehicles in New York, and 50,000 in London. These figures then grew significantly in 

2014 and 2015 when Uber and other services were rolled out44 (especially in New York, though this 

figure also includes roughly 6,000 "green taxis" created by the City itself). This means that at least 

two thirds of the 60,000 PHV vehicles counted in these two cities in 2015 pre-existed smartphone 

applications (even if many of the pre-application drivers and vehicles now use applications 

occasionally or frequently). Generally, this fact is ignored when data from London or New York are 

extrapolated for Paris.  
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 Paris Mayor's Office 
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 Transport for London 
44

 According to Reuters, which had access to internal documents, Uber quadrupled the volume of journeys 
made using its app between 2013 and 2014 and it is expecting to almost triple them again between 2014 and 
2015. 

http://www.reuters.com/article/us-uber-tech-fundraising-idUSKCN0QQ0G320150821
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In fact, despite the options that were available before 2009, such as the small and large capacity 

vehicle statuses, or the PHV status after 2009, this market has not seen significant development in 

Paris, even though operators could have imitated the markets in London and New York even before 

the smartphone advance reservation applications existed. This means that until now, private 
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operators did not believe that the advance reservation FHPTS market in Paris had enough potential 

for them to act45.  

 

On the other hand, contrary to well-established preconceptions, the number of taxis in circulation in 

London and New York interestingly seems to have been much more stable than in Paris. 

 

In New York, the number of taxi medallions (licences) is set by the City. This figure stood at 13,587 in 

2015, slightly below what it was in...1937, the date this cap was put into place. It must, however, be 

noted that these medallions are used more than their Parisian counterparts, with more than 50,000 

taxi drivers registered in New York in 201546. The transfer of these medallions is based on a system of 

auctions and purchaser confirmation, similar to the process in Paris. 

 

In London, there is no formal cap for the number of taxis, and no transferable licences. There are, 

however, two processes that belie these facts. On the one hand, vehicles must meet strict 

specifications, which can only be done by manufacturers who have a contract with Transport for 

London, the taxi regulatory body. This means that handicapped access is mandatory, as well as a very 

precise turning radius, which allows taxis to turn around in London's narrow streets. On the other 

hand, the "Knowledge" test that drivers must pass is both a source a fear for candidates and one of 

pride for those who have passed, given that it is the most demanding taxi test in the word. It serves 

as a kind of contest that rigorously regulates the number of taxis on the streets. 
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 Even if the real constraints related to the small and large capacity statuses probably had more of an impact in 
life than they did in law. 
46

 NYC Taxi & Limousine Commission 
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As for other transport mode factors that might influence the FHPTS market, it can be observed that 

they do not favour greater usage in the French capital. The rate of household ownership of private 

vehicles, for example, is slightly higher in Paris than it is in London, and much higher than it is in 

New York. 

 

 

 

There is certainly plenty of air traffic in Paris, which is an important market for taxis (about 13% of 

journeys and a quarter of turnover for Parisian taxis), through there is even more in New York (even 

if only half of the traffic at Newark Airport in New Jersey is taken into account, since New York taxis 

serve, but where they are not guaranteed a fare back into the city) and in London (not counting 

Luton and Stansted airports, which are currently being expanded, but which are farther from the 

British capital). 
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Besides air traffic, the various key factors that affect the respective FHPTS markets in these three 

large cities - population, surface area, and public transit intensity - differ as shown below. 

 

 

 

Demand for non-airport FHPTS (A corresponding to the airport traffic) will both grow as a function of 

the population served (D) and the city's surface area (S), and shrink as a function of public transit 

volume (M), which has specific pricing and fluidity advantages.  
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It is of course a delicate matter to try and formulate demand in such a complex market. While the 

variables listed above are objective and an important part of defining FHPTS demand, the following 

assertions must be approached cautiously. 

 

In order to be able to compare the FHPTS markets in these large cities, it is proposed that an 

indicator (I) be determined to measure their potential using the following formula: 

𝐼 = 𝑎𝐴 + 𝑏
𝐷 ∗ 𝑆

𝑀
,𝑤𝑖𝑡ℎ 𝑎 + 𝑏 = 1 

with a as the share of FHPTS activity at airports. For a standard calculation, the values for A, D, S, and 

M are the average indicator values for the cities under consideration (base 100). 

 

By estimating a value of 0.25 for coefficient a (as is the case for Paris47), we arrive at the following 

values for the three cities.  

 

Based on the application of the above coefficients to the markets in London and New York, it is 

possible to estimate the relative size of the FHPTS vehicle fleet and driver population for Paris. 

 

First of all, and while keeping the previously mentioned methodological cautions in mind, it is 

satisfying to observe that the resulting data are fairly similar to the corrected extrapolation of the 

London market and the range of minimum/maximum values for New York. The results derived from 

the two large Anglo-Saxon markets are consistent in the case of the FHPTS market in the Paris taxi 

zone.  

 

                                                           
47

 In terms of sales turnover, using UNIT data. This estimate is supported by the volume of journeys from or to 
airports as reported by the Paris Mayor's Office (13.5% of journeys by number in 2014) 
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These extrapolations lead to a theoretical population of drivers in the Paris area of under 40,000 

people, and a fleet of almost 30,000 vehicles (supposing a higher driver/vehicle ratio for Parisian 

taxis, which is logical given the relative underuse of licences in Paris, particularly when compared to 

New York).  

 

By returning to estimates of the current situation of the FHPTS market in Paris (II.), it can be observed 

that there are already 30,000 vehicles and 39,000 drivers, without taking illegal operators into 

account ("Loti" status operators, Heetch, etc.).  

 

Within its scope of activities as defined by the legal framework, the FHPTS market in the Paris taxi 

zone is already mature, or even saturated, based on the properly adjusted examples of London and 

New York.  

 

b. In both London and New York, taxis are affected without significant overall FHPTS growth 

 

As is the case in Paris, existing FHPTS operators were directly affected by the uncontrolled 

explosion of available workers that resulted from the emergence of smartphone PHV applications. 

 

The drop in activity has been considerable for taxis since these operators (especially Uber) began 

their expansion. 
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Modal changes for trips made in London over the last year for which data are available (2014/2015 

vs. 2013/2014) show stagnant figures for all FHPTS, while other modes of transport grew along 

with the population and the total number of trips. Once again, because PHV operators grew 

significantly, this meant a drop in the volume of taxi journeys. Therefore, there was a substitution 

between two sectors, and not overall FHPTS market growth. 
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In New York as well, this substitution is quite clear. Several studies carried out in America's largest 

city in 2014 and 2015, i.e. during the expansion of smartphone application use (especially that of 

Uber), show that there was a massive substitution of PHV for taxis. 

 

That is why, between Q2 2014 and Q2 2015, the volume of FHPTS journeys rose by about 6%. FHPTS 

journeys in the city's peripheral neighbourhoods have clearly risen, a result of both PHV services and 

the creation of "green taxis" by the taxi regulator. 

 

However, in the core Manhattan market (below 110th street), where yellow taxis have a monopoly 

on cruising for fares, and which accounts for more than three quarters of the New York FHPTS 

market by volume48, there was an almost perfect substitution of PHV for taxis.  

 

 

 

A new study published in April 201649 confirms this substitution phenomenon between fares that 

have been lost by taxis and those that have been gained by PHV – almost exclusively by Uber – in 

New York. 

 

As a result, just as in Paris, the market for yellow cab medallions in New York has seen prices50 fall 

precipitously. 

                                                           
48

 Fivethirtyeight.com 
49

 The exhaustive study is constantly updated Todd W. Schneider's site 
50

 In this case, these are transfers of medallions that are held by individuals. There is also a market for 
corporate fleet medallions, which has shown the same change to slightly higher prices. 

http://fivethirtyeight.com/features/uber-is-taking-millions-of-manhattan-rides-away-from-taxis/
http://toddwschneider.com/posts/taxi-uber-lyft-usage-new-york-city/
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Inset 5 - In London, the temptation to limit the number of PHV 

 

For a long time, London has had a very liberal-minded approach to the FHPTS market. Even if taxis 

face strict de facto constraints, there is no formal cap on their number.  

 

The "minicab" sector especially, which includes London's PHV, has prospered in the British capital 

without any significant constraints. Still, the overly anarchic development of these activities required 

a complete legislative framework, the Private Hire Vehicle Act (London) was passed in 1998 by the 

national government, though it is specific to London. Transport for London (TfL), an authority created 

in 2000, is responsible for all transport issues in the capital and it has authority over this sector, with 

three kinds of registration required of PHV in London: a licence for the vehicle, one for the driver, 

and one for the intermediary operator (no matter what platform they use). Given that PHV can only 

pick up passengers who make advance reservations. Different requirements were imposed, including 

how long the driver has had their driving licence, their state of health, the results of their background 

check, their knowledge of the city, and the age of the vehicle... 

 

However, when reservation applications were developed, it led to a significant increase in the 

number of accredited vehicles and drivers as well as to multiple regulatory violations and vigorous 

protests from taxi operators. The London Mayor's Office was involved in efforts to strengthen the 
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legal framework governing PHV, or even to limit their number51, which would require legislative 

action since this does not fall within the Mayor's power. 

 

In its "2015 Strategy" for the FHPTS sector, TfL announced the launch of a year-long consultation 

process aimed at revising PHV regulations, including proposals to evaluate drivers, their level of 

English, the minimum time between a reservation and the beginning of a PHV journey, better signage 

in vehicles that would be permanent and unchangeable, better methods for enforcing regulations 

and handling passenger complaints, etc. There was also the possibility that legislators would give 

London authorities the power to limit the number of PHV licences. 

 

Following this consultation process, TfL formally passed the first amendments to the existing 

London PHV regulations on 18 March 2016, these included: a formal English test for drivers, stricter 

requirements in terms of vehicle insurance, the obligation of providing the customer with an 

estimated fare before the journey, the obligation of providing the customer with information about 

the vehicle and driver before the journey (for example a photo of the driver for internet/app 

reservations), and the obligation for operators to make driver and vehicle data available to TfL to 

ensure regulatory compliance. TfL's decision, which is clear about the fact that these are only the first 

amendments, also announces that it will examine the Mayor's request that PHV be subject to the 

inner London congestion charge (they are currently exempt) to prevent traffic jams and pollution 

in the city. 

 

 

 

Inset 6 - Worried about the impact of PHV, the New York Mayor's Office is evaluating, inspecting, 

and regulating 

 

In New York as well, the rise of PHV has led to debate and to protests from taxi drivers (as well as 

from PHV drivers complaining about their platforms) as well as to the Mayor's Office considering 

what regulation it could put into place to protect he general interest. 

 

America's largest city has a long tradition of a dynamic dual system with highly regulated "yellow 

cabs", whose number is capped by the regulatory authority and that are dedicated to cruising for 

fares, and an open sector, which for a long time was mostly made up of black limousines that 

provided exclusively reservation-based services. Starting in 1982, in order to make sure that there 

were plenty of taxis available on the city's streets, yellow cabs were assigned to cruising and taxi rank 

pick-ups, with reserved journeys the exclusive business of the "open" sector of limousines and other 

"black cars". There are three distinct PHV categories that exist side by side in New York: "community" 

cars (very local services), "black cars", and luxury limousines.  
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 Boris Johnson, the Mayor of London expressed his personal opinion on the subject 

http://www.ft.com/cms/s/0/3288ac4a-fb17-11e4-9fe6-00144feab7de.html#axzz45oeZocuw
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The city's sole regulator, the Taxi and Limousine Commission (TLC) has created a triple registration 

system for PHV: licences for drivers, vehicles, and the bases from which cabs are dispatched. This 

last item is a kind of ultimate weapon against PHV "electronic cruising", since theoretically, all 

reservations must be made at such a base (unless the PHV receives a reservation while already out 

on another trip)... There are also very strict sanctions against PHV picking up clients outside of their 

assigned framework: heavy fines for the first two infractions, with the (driver and/or vehicle’s) 

licence revoked after the third infraction. The vehicle may also be seized, depending on the case. 

 

Furthermore, given the disappointing fact that taxis do not serve the city's peripheral 

neighbourhoods, and that illegal PHV have therefore sprung up to take their place, the TLC was 

granted the authority in 2011 to create a new category of taxi licences, "green cabs" or "boro 

taxis" that cannot compete with yellow cabs in the Manhattan core, but that are free to operate 

elsewhere, either on the street or by advance reservation. This comprehensive program will grant 

18,000 new licences, in three instalments of 6,000 each. The first instalment was completed in 2014, 

and the second has begun distribution since, after an assessment. On another front, the TLC 

authorised the roll-out of "e-hail" advance reservation systems in yellow cabs so that they can 

compete with PHV applications. 

 

Along with these initiatives, the TLC has clarified and filled out its regulations to respond to the 

advent of reservation applications. Beyond its own verification of a driver's knowledge and criminal 

background (originally Uber was allowed to carry out checks internally in its "cradle" in the San 

Francisco Bay Area and in other American cities), at the beginning of 2015, the TLC began requiring 

reservation platforms to submit driver journey data electronically.   

 

In June 2015, the TLC finally introduced a new category of licences for companies the offer PHV 

reservation applications. They now have their own affiliation process and must either have their 

own PHV bases or an agreement with an existing base (there are more than 800 in the city of New 

York). They must make it possible for customers to file complaints and if they use a variable pricing 

scheme, they must allow customers to see a journey price estimate beforehand.  

 

To quell any worries, at the end of 2015, the New York Mayor's Office also commissioned an in-depth 

study of the impact of the rise of PHV, especially on the FHPTS industry, with a focus on increased 

traffic in the Manhattan core, where traffic speeds had slowed considerably. The study, which was 

published at the beginning of 2016, echoed the other analyses mentioned above in revealing that the 

rise of PHV was mainly at the expense of the large New York FHPTS market, with taxis seeing their 

journey volume drop in favour of PHV. Based on these findings, and on the principle of having 

journey-origin bases meant to limit the circulation of empty PHV to a minimum, the study concluded 

that congestion in southern Manhattan was not mainly due to FHPTS, but rather to recent activity 

growth in that part of the city and to a large number of construction projects that had reduced the 

street space available for circulation.  
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When it presented the results of this study, the New York Mayor's Office declined to limit the 

number of PHV on the road "at this time", while also planning to strengthen regulations. Among 

the possible solutions were stricter policing of any PHV behaviours that might increase street traffic, 

criminal cases for regulatory infractions, having intermediary companies provide even more 

information, similar social safety nets for all FHPTS drivers, no matter their category, and the 

possibility of taxing PHV fares the same as taxi fares, with these taxes going to finance public transit 

in New York. 
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Part Two 

 

 

How should taxis and PHV be regulated?   
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IV. The many reasons for sophisticated regulations 

 

Throughout the world, public authorities have carefully regulated taxis, especially in large cities. 

Depending on the country, this may happen at the national or local level.  

 

It is in fact striking to note the relatively similar taxi regulation schemes in place in most large 

cities, despite the highly variable economic and social models of their respective countries. 

Generally, in the FHPTS industry: 

 

- A licence is needed to enter the taxi profession, with licence policies generally focusing on 

the driver, the vehicle, and sometimes the intermediary companies that coordinate taxi 

supply and demand. More rarely, licences are replaced with a "franchise" system, where 

taxis obtain an operating permit (this is the case in Los Angeles, for example52). 

 

- There is a limited number of licences, that is either fixed or floating depending on certain 

criteria. As a result, the rules for granting licences generally combine two possibilities: licence 

acquisition on a "primary" market, with either a wait list or an auction system, and licence 

acquisition on a secondary market, which is sometimes subject to certain limitations.  

 

- Pick-ups are regulated, with taxis almost everywhere holding a monopoly on cruising for 

fares and parking at taxi ranks. 

 

- There is a qualifying process to become a driver, which may involve a test and/or mandatory 

training. Other eligibility criteria for this profession are almost universal, especially the 

requirement that the driver have no criminal record, or at least not have been convicted of 

certain crimes, and the operator (the driver or the company that employs them or rents 

them their vehicle) is often required to obtain professional indemnity insurance or financial 

guarantees.  

 

- There are vehicle restrictions, especially in terms of insurance and maintenance, and often 

in terms of age, but also, in many cases, in terms of features (make, model, colour, 

accessibility, etc.). What is more, there are required features, whether that means an 

external identifier, regulatory notices in and/or on the exterior of the vehicle, and of course a 

device for pricing journeys (taxi meter). 

 

- Taxi fares and journeys are regulated using one of several models that can involve distance 

travelled and/or journey time, as well as a minimum fare and set fees for all or some 

destinations. 
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 For detailed information about the systems in place in America's main cities, see Schaller, 2007 
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- Separately, a sector of PHV or similar services exists without a fixed cap, which is 

authorised to operate only in the advance reservation market, but which is prohibited from 

cruising for fares or using taxi ranks (especially at train stations and airports). 

 

- In most countries, only registered professionals have access to this relatively more open 

PHV market. As a consequence, services like UberPop are prohibited or have never 

established a presence in many jurisdictions (including in some supposedly deregulated 

countries such as Ireland, the Netherlands, and Sweden53). 

 

- Some requirements, often less restrictive than they are for taxis, are also imposed on most 

PHV vehicles and drivers: vehicle age, professional insurance, criminal background checks, 

minimum qualifications, etc. 

 

- Prices in the PHV sector are not capped, as they are for taxis, but there may be 

requirements for transparency and pre-trip price estimates. There is also currently discussion 

in many jurisdictions about the effects of variable pricing based on supply/demand ("surge 

pricing"). 

 

The overall trend is towards more rigorous regulations for PHV since the emergence of smartphone 

applications, for example with regard to driver qualification or vehicle features. There may also be 

requirements that vehicles return to a depot, the idea being that reserved journeys should begin at 

an identified physical origin point in order to avoid too much extra traffic from empty vehicles.  

 

Sanctions are also growing more strict to fight against "electronic cruising", which is when PHV 

circulate or park in prime pick-up areas (train stations, airports, business or luxury hotel districts) in 

order take advantage of applications that show vehicle locations when the customer makes a 

reservation. 

 

In terms of responses to new PHV operators, there have been very similar reactions in most 

countries: protests from established actors, greater vigilance and strengthened restrictions from 

regulators, many legal proceedings and even a reaction from PHV drivers against their platforms. 

Drivers may sue platforms over working conditions, the costs assigned to them, changes to fare 

structures decided on by the platform, or even their legal status, with some drivers in the United 

States, for example, demanding that they be recognised as employees of the platform54. 

 

These generally convergent responses to the new FHPTS paradigm around the world are based on 

the many sturdy theoretical and practical arguments in favour of FHPTS regulation. 
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 See, for example, the case of UberPop in the media of the Netherlands, in Sweden or in Ireland 
54

 In the United States alone in 2015, Uber was named in 50 lawsuits, a record for new technology companies, 
including 17 suits brought by drivers or groups of drivers. On 21 April 2016, an agreement was reached to end 
class action suits brought by drivers' collectives in California and Massachusetts that had demanded 
recognition as Uber employees: the company agreed to pay up to 100 million dollars to settle these cases. 

http://www.dutchnews.nl/news/archives/2015/11/uber-drops-uberpop-taxi-service-in-the-netherlands/
http://www.thelocal.se/20160311/21-uberpop-drivers-convicted-in-sweden
https://www.dublininquirer.com/2015/11/11/will-dublin-get-ride-sharing-app-uberpop/
http://fusion.net/story/257423/everyone-is-suing-uber/?utm_source=twitter&utm_medium=social&utm_campaign=socialshare&utm_content=desktop+left


  April 2016 

58 
 

FHPTS attract the interest of public authorities by their very nature: they use public roads and are 

transporting third parties. Because of this, they are directly related to questions of safety and public 

order, while also contributing, as do all other transport services, to the conditions that favour 

economic development for other activities. Furthermore, they are a form of "public transport", as 

referenced in their official title, FHPTS. 

 

Public goods, scant resources, and negative externalities 

 

Public roads, especially in urban areas, are a prime example of "pure public goods". Pure public 

goods are defined by two conditions: Non-rivalry and non-excludability. The latter means that once 

the good is produced, it is available for consumption to all. If there are tolls on public roads 

(something that is fairly rare in urban areas unless they are at the entrance to these areas, with such 

tolls more common on motorways), they may become "exclusive", at least for some populations who 

may not be able to afford them. In city centres, such restrictions are the exception. On the other 

hand, there are "private roads", whose exclusionary nature may be absolute and non-financial, but 

rather a legal matter.  

 

The condition of non-rivalry means that consumption of a good by one user does not alter its use 

by others (the classic example is the air that we breathe). Again, this condition is not fully met when 

there are excessive traffic jams, which cause the good, if it is exclusive, to be considered in "impure 

public good" or a "common good". Because public roads are a rare, finite resource, which can only 

be maximally occupied at a given instant.  

 

Regulators must therefore work to ensure that public roads retain their non-rivalry aspect, 

especially with regulations on road traffic (traffic laws), signage, and sometimes the actions of traffic 

police who make sure that everyone can use the roads without preventing others from using them 

too. As an example, blocking traffic is treated as an offence. Parking, which is also a very limited 

resource, is also strictly regulated and is often a paid service.  

 

This is the most important major negative externality of an FHPTS fleet: as it grows it can cause 

congestion on public roads if there is not a modal shift from private vehicles to counterbalance this 

growth. 

 

It is already clear that if there are no limitations on FHPTS parking, it could have a major impact: in 

Paris, there are a little less than 150,000 open surface parking spaces55 and 3,000 spaces at taxi 

ranks, but an FHPTS fleet this is probably upwards of 30,000 vehicles. The same goes for road 

traffic, since an FHPTS vehicle makes an average of about twenty trips per day in its area of activity 

(either with passengers or empty), as opposed to two trips for a private vehicle. In Paris, FHPTS 

would therefore make up a quarter of non-bus traffic, with more than 500,000 trips every 
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 Paris Mayor's Office, 2015 
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weekday56. Imagine the traffic shock that would be caused by twice as many FHPTS vehicles in 

Paris, where the speed of traffic is already slower and slower than in the past... 

 

 

 

The outcome would be even greater than expected because traffic phenomena are not linear: 

reducing or increasing the number of vehicles on the road in a situation that is already critical 

would have major effects on the length and duration of traffic jams. To illustrate this situation, a 

recent study57 cites the Swedish specialist Jonas Eliasson, who says that a change of only 5-10% in the 

number of vehicles on public roads leads to a 40% difference in the length and duration of traffic 

jams. 

 

Public roads are subject to very specific rules, but they can also provide certain rights, of which the 

most pertinent to FHPTS is the right to use bus lanes: these "fast tracks" are reserved for public road 

transport, namely buses and taxis (as well as emergency vehicles), signalling the priority that public 

authorities give to those commuters who use public transport or third-party transport on public 

roads.  

 

It is therefore natural that public authorities would want to regulate FHPTS, since they use and take 

up space on public roads. In particular, if FHPTS are meeting a need that is poorly served (or not at 

all) by other transport modes, the number of vehicles could become a problem for public authorities. 

Without any regulations, there would be a risk that a large number of vehicles would circulate 
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 Based on about 20 trips (with passengers or empty) per vehicle per active weekday in Paris (for at least part 
of the trip), and at least 25,000 FHPTS vehicles on the road, alongside a total of 1.6 million daily trips for other 
private vehicles in Paris (for at least part of the trip) (Omnil, 2010) 
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 PriceWaterhouseCoopers, Intelligent taxation for better mobility, 2013 

http://docplayer.fr/5256692-Www-pwc-be-une-fiscalite-intelligente-pour-une-meilleure-mobilite.html
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without passengers or would park on public streets, putting those who are travelling with 

passengers as well as private vehicles (passenger or freight vehicles) at a disadvantage when they 

wish to circulate or park on public roads. Because a driver's "reservation price" (see below) can be 

compatible with a fairly low occupancy rate (the time when active FHPTS vehicles are actually 

transporting one or more passengers).  

 

Public authorities therefore have an interest to optimise the share of FHPTS vehicles that are 

occupied: ideally, all of the FHPTS vehicles on public roads at any given moment would be occupied, 

adapting immediately to the demand at that moment, since any excessive supply uselessly 

contributes to traffic. Naturally, such an optimal use is unattainable and there are always 

misalignments between supply and demand: some empty vehicles are needed to go pick up 

passengers, some need to be circulating so that they can be hailed, and some need to be parked at 

taxi ranks. Nevertheless, it is understandable that regulators' goal is to minimise these 

misalignments compared to an unregulated market equilibrium that might lead to a much higher 

number of vehicles on the road. 

 

 

Inset 7 - Reservation price 

 

In economics, an agent's reservation price is the value limit under which they will not carry out a 

given action or transaction. For example, at an auction, the both the seller and the buyer may fix 

"reservation prices" (or "reserve prices"): for the former, this is the price under which they would 

rather not sell the item, for the latter, it is the maximum price they are willing to pay to purchase it.  

 

In the FHPTS market, as in all labour markets there is a "reservation price", the minimum revenue a 

driver is willing to make before they give up on driving. In this way, the reservation price is also a 

function of the driver's activity, and especially of their working time. It can therefore be imagined 

that a given driver would set an hourly reservation price for themselves: their net hourly income. 

However, because in this instance the driver is working as an independent agent and not as an 

employee, they are certainly more likely to take a total reservation price approach, for example 

focusing on their net monthly income, deciding to increase their working time if doing so would help 

them meet their reservation price. This is even more true in the PHV market, where working time is 

often unregulated. 

 

What might the reservation price be for FHPTS in the Paris Region? First of all, the reservation price 

should at least be positive: if driving causes the driver to lose money, they will probably stop 

pursuing this activity. But the actual reservation price is certainly much higher. In France, it is 

unlikely that someone would pursue a given activity over the long term if their net income was 

lower than RSA welfare payments, for example, since they would be eligible for these benefits at 

the very least if they weren't working. This would not be the case if the driver had reason to think 

that their net income would rise above this level (and if they believe they had developed a clientele, 

a form of capital with real future value). Of course, many might continue to work below this 
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threshold, for example in the hope that things might improve in the future, because they prefer to 

stay active, and because there are exit and re-entry costs for this activity. Or because they would 

rather have a job than not, even if that means they're earning less money. But normally, an agent will 

in the end prefer a situation that guarantees them a higher income. RSA welfare payments therefore 

seem to be a likely minimum reservation price for independent activities in France.  

 

The real reservation price is probably a little higher, especially for many of those in the FHPTS 

market. At least some of them will have alternative options, for example driving for a company or 

entering another area of activity. Their reservation price will therefore increase as the labour 

market becomes more dynamic overall. When there is full employment, the reservation price 

should be at least equal to the full-time minimum wage (SMIC), at least if income is the only factor 

taken into account. In actuality, there are some who would prefer an independent status to a better 

paid position as an employee. However, they would not stay in a lower income position over the long 

term. Generally speaking, at least, enough drivers would them leave the profession if they could earn 

more in a non-independent position, leading to higher minimum driver incomes that would 

eventually reach the level of the SMIC. 

 

In order for activity in this sector to not be distorted, it is important that it be impossible to 

manipulate a driver's reservation price by, for example, not declaring certain income, by operating 

as a private individual, or by taking advantage of some situations to accumulate social benefits that 

aren't available to other drivers. This is even more important when there is high unemployment, or 

when competition is driving reservation prices downwards.  

 

Using unfair competition practices (undeclared revenue, illegal workers, etc.) to lower reservation 

prices has harmful consequences for the labour market because, since "bad money drives out good", 

those with higher incomes and those who generally have greater qualifications leave the profession, 

leaving less well-trained individuals, whose jobs are more precarious and volatile. The result is less 

professionalism and more churn. 

 

 

To prevent this situation, there must be barriers to entry. The most simple and radical barrier to 

entry is to limit the number of vehicles and drivers that are authorised to operate as FHPTS. This 

technique of setting a cap, which is already used for taxis (but not for PHV) in the Paris Region, is 

widespread throughout the world. Regulators will naturally appreciate the fact that there is an 

adequate number of FHPTS at any given moment, and they may set conditions for revising this 

number (in Paris, this would mean a multiple factor "key" including population or an economic 

activity indicator, airport traffic, train station usage, hotel occupancy). By avoiding the traditional 

market adjustments, which involves alternating phases of collapse and massive entry, regulators are 

trying to save the general public from periods of extreme traffic congestion due to excessive supply, 
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as well as a lack of supply and inferior services when FHPTS are neglected58. The goal is to preserve 

service quality and continuity as much as possible for FHPTS passengers.  

 

However, other (often complementary) practices are also possible and are practised. Regulated 

journey pricing can also be a barrier to entry for drivers with a higher reservation price. Other 

constraints can be imposed that help move towards the goal of controlling supply, limitations such as 

driver and vehicle requirements (vehicle specifications in London are a good example, since cars are 

built for the sole purpose of serving as taxis, helping to limit supply, see Part One). Operating 

authorisations for drivers can also become a kind of contest (which is in some ways the case with the 

dreaded Knowledge for London's taxis), acting as a covert cap on FHPTS numbers.  

 

Public authorities' lukewarm desire to regulate FHPTS supply in order to preserve each person's right 

to use public roads and thereby to ensure fluid use of this scant resource has been strengthened by 

new requirements. They can now hope to privilege other modes of transport, in particular cycling 

and walking, reducing the road surface available to motorised vehicles. Behind this stronger 

emphasis on new users, there is also the desire to limit another highly negative externality of road 

traffic: pollution. To this end, and given the technology currently available, public authorities in 

many countries have given advantages to less polluting vehicles while also trying to reduce the 

overall use of motorised vehicles. They hope that this will encourage carpooling and carsharing, 

especially when clean vehicles are used (as is the case with the Autolib' programme in Paris). 

Naturally, they also want to increase the availability of public transit, both in Paris and in London. 

That is the second "public good" aspect of FHPTS regulation, which is closely correlated with the use 

of public roads: air quality and the fight against pollution.  

 

Information asymmetry and FHPTS supply 

 

FHPTS are affected by several problems of information asymmetry to the detriment of their 

potential users. These problems have played a large role in their emerging regulation.  

 

When a customer raises their hand in the street to hail a taxi, or when they go to a taxi stand, they 

know almost nothing about the driver who will be providing them a service. First of all, without 

regulations, they would not know how much their journey might cost. This led to complex 

negotiations between drivers and passengers in the past, a situation which is still common in some 

emerging countries. Sometimes, especially at taxi ranks during periods of taxi oversupply (for 

example the 1930s in Paris) there were tense fare negotiations between one customer and several 

drivers...These situations may still exist in relation to illegal pick-ups at airports or train stations. 

 

To resolve this situation, regulators have imposed fare regulations for almost all journeys made 

where the passenger is picked up on the street or at a taxi rank. However, in order to not distort 
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prices for advance reservation customers (whether the reservation is made by telephone or 

smartphone), fares rates are generally the same for all taxi services. Still, while these regulations 

create fare ceilings that reassure clients, drivers or intermediaries can sometimes offer lower rates. 

The point of taxi meters is to calculate the fare and to make it perfectly visible to the passenger 

during their trip, unless they prefer a flat rate, though in this case as well, the rate must be known to 

the passenger and is generally used to stabilise the price for longer journey (particularly to airports). 

It should be noted that for PHV as well, there is at least one aspect of fares that is generally 

controlled by regulators throughout the world to help passengers be more informed: there is some 

form of communication before the journey to set the price, or at least an indicative price range. 

 

However, information asymmetry affects more than just fares. When they enter the first taxis that 

stops for them, or the first in line at a taxi rank, the passenger has no idea about the skills or 

behaviour of their driver. The driver might prove to be dangerous, incompetent, or dishonest... 

Public authorities who regulate FHPTS therefore have an obligation to guarantee the passenger's 

safety as much as possible, and to make some requirements in terms of the service provided. In most 

cases, regulators make sure that drivers have not committed certain crimes, a requirement that is 

rare for skilled trades but that is justified by the risks the customer takes as a passenger. All in the 

name of road safety, of course. But also because of the risks that derive from the passenger's 

vulnerability if the driver decides to attack them. The passenger is "trapped" in a vehicle that may be 

dangerous, especially for the most vulnerable passengers (driver-passenger sexual assault in PHV is 

often in the media of several countries59). Beyond these major risks, regulators must often require a 

way to verify skills, which may be more or less strict according to the country and the FHPTS 

segment involved: how long the driver has had their driving licence, a driving test, verification of 

driver knowledge of the places they will be serving and of applicable legislation, etc. The same goes 

for vehicle features, for example the ability to be recognised quickly by passers-by so that they can 

assess availability at a glance led to requirements for taxi colour and/or model in many cities, on top 

of specific signage requirements. 

 

These regulations allow the customer, who has no particular prior information, to have a sufficient 

level of confidence when they flag down a taxi in the middle of the street without any knowledge 

of its driver, etc. However, information requirements are also valid for advance reservations. In 

these cases as well, by authorising such an activity, public authorities want to provide basic 

guarantees to customers (for all FHPTS, even the least regulated segments) by requiring information 

about drivers' criminal records, by requiring special vehicle insurance, by sometimes also regulating 

vehicle characteristics (age, size – for example to be able to handle large groups, etc.) with the aim of 

protecting customers who don't have access to this information, even through an advance 

reservation application. 

 

Public order and FHPTS 
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 In particular, see the controversy surrounding complaints against Uber drivers for alleged sexual assault in 
the United States 

http://www.buzzfeed.com/charliewarzel/internal-data-offers-glimpse-at-uber-sex-assault-complaints
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Beyond the issues of customer safety related to information asymmetry between potential 

customers and public taxis, there is also the issue of public safety in relation to FHPTS.  

 

This is the case with infrastructure. FHPTS services in places where it is necessary to organise pick-

ups (airports, train stations) require police involvement to make sure there is exclusive access for 

FHPTS and to control the flow of waiting vehicles. 

  

It is also the case for FHPTS regulation enforcement. In Paris, as in many cities, there is a dedicated 

taxi police force that was created (in the 1930s, called the "Boers") to make sure that competition for 

fares did not become violent, as it often did, with fights breaking out between drivers and sometimes 

with customers. Little by little, this police force also came to enforce pick-up regulations (no 

unjustified refusals, i.e. an obligation to provide public transport services, even for short journeys), 

fare regulations, or even working hours.  

 

This last point is very important in terms of road safety: other than testing technical and medical 

fitness, limiting daily working hours is an obvious way to guarantee safe driving60. It is also a way to 

indirectly control driver reservation prices, by preventing them from working too much and 

becoming unsafe. If an accident does occur, FHPTS vehicles must have complete coverage for third-

parties, passengers, and themselves, hence the requirement of specific passenger transport 

insurance. 

 

Economics and public transport schemes 

 

Public transport availability in large urban areas is almost always structured and planned as part of 

public authority prerogatives (whether local or national), no matter the country. Private operators 

can of course be called upon to provide all or some transport services, but in this case, public 

authorities will establish a set of minimum specifications. There is no way that the free market will, 

by itself, create the optimal social situation desired by the general public, especially since such a 

situation would include constraints on roads as a public good, the freedom of all to use the roads 

without price discrimination, access for handicapped individuals, and pollution and public health 

objectives. In the same way, given the authorisations required to use public roads or to undertake 

underground construction, as well as the scale of the works necessary to create large public 

transport infrastructure in large urban areas, the time lines involved, and the economic uncertainty 

linked to the viability of such projects, the involvement of public authorities is absolutely essential, 

and must be secured even before private actors join a project. Often, it is necessary for public 

authorities to subsidise a new transport option (as was the case with the recent Autolib' and Vélib' 

programs) in order to ensure their viability. 
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 On another level, regulators limit working hours for lorry drivers for the same safety reasons. For example, in 
the European union, lorry drivers are limited to 9 hours of driving per day (up to 10 hours at most twice a 
week) and 56 hours per week, with a break of at least 45 minutes for every 4.5 hours of driving (these 
regulations are part of the wider employee working time legal framework, which requires that average hours 
remain below 48 hours per week). 
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For local public authorities in large urban areas, the FHPTS sector is one more service to be 

integrated as well as is possible into their transport scheme. They can therefore not ignore this 

phenomenon and they have the legitimate right to coordinate its complementarity with other 

existing modes.  

 

Again, because roads are a "public good", it is socially beneficial to incentivise a shift from private 

vehicles to FHPTS...unless the latter begin to compromise public transit growth or "soft" modes of 

transport (cycling, walking). This must also be done as part of controlled development, in order to 

not overload public roads. That is why opening bus lanes to FHPTS only works when the FHPTS fleet 

is capped or structurally limited, because buses are a mode that regulators legitimately hope will 

grow, and so they are given the advantage of higher circulation speeds. That is why bus lanes have 

only been opened up to taxis61 (when they're open to non-bus vehicles at all) and not to unrestricted 

PHV traffic in many locations, since PHV could seriously slow down bus traffic (as well as priority 

vehicles that use these lanes, whose speed is of course a matter of public safety). 

 

At the same time, taxi's complementarity with buses could help extend public transit where it is 

insufficient or lacking. For example, this is what the New York Mayor's Office hoped to promote with 

the "green cabs", those new taxis that are not allowed to compete with "yellow cabs" in their 

exclusive zone (most of Manhattan), but that are meant to serve areas that are not covered by the 

bus/subway network in the city's outer neighbourhoods (see Part One). 

 

It should be noted that by imposing the same taxi fares everywhere without much differentiation 

between geographic areas and times of day, regulators also tend to create a situation where 

isolated areas and low-traffic times are subsidised by high-traffic areas and rush hours. Taxis are 

therefore given a kind public service role, ensuring transport continuity as best as they are able, and 

creating greater equity between users. 

 

In order to ensure that FHPTS are fully integrated with other modes of urban transport, regulators 

should therefore make sure that FHPTS specifications allow these services to be fully viable. This 

supposes the ability to create operating conditions that are attractive enough to guarantee both 

quality services for users, and sufficient attractiveness for drivers. Also, to this end, public 

authorities must address drivers' working conditions, which would require regulating supply. If there 

is no supply regulation, there is a risk of creating a high rate of driver churn (which is already five 
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 Allowing taxis to use bus lanes may at first seem to be contrary to regulators' desire to increase the speed of 
bus traffic. However, the cap on parking permits (ADS) helps to control the impact of taxi traffic using bus 
lanes. This would not be the case if the PHV fleet, which is not controlled by such restrictions, were allowed to 
use them as well. In Paris' case, this right also comes with some limitations, since taxis must pay a parking tax 
to obtain a parking permit. By using bus lanes, taxis also become more of a part of the public transport scheme 
and, if they are able to circulate faster than private vehicles, that might help promote a modal shift from cars to 
taxis without harming bus usage. 
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times higher at Uber than among taxi drivers62), or a situation where there is less driver 

professionalism and commitment. 

 

If the goal is to encourage supply, a modal shift from public transit to FHPTS is probably not the 

best option for the public interest. Local public authorities are justified in subsidising public transit 

prices in order to make them accessible to as many people as possible, to finance the expansion of 

public transit networks, and at the same time, to prevent anarchic FHPTS growth that would create 

an excessive drop in drivers' "reservation price". In large urban areas, the volume of FHPTS trips is 

also relatively small and has remained fairly constant over the last few years, despite increased PHV 

supply, because regulators favour public transit and "soft" modes like cycling. 

 

Natural monopoly 

 

Public authorities are also justified when they intervene in the FHPTS sector to prevent to creation 

of monopolies or oligopolies that would be detrimental to the consumers of these services.  

 

This goes for taxi and PHV operators as well as reservation intermediaries whenever they are able to 

fix prices or prevent the creation of new complementary services. Practically speaking, taxis are not 

the problem because operators and intermediaries are not generally able to set journey rates or 

limit supply, since these two functions are the prerogative of regulators63. 

 

For PHV, the situation is different because their prices are generally not regulated. Moreover, the 

fact that these services operate using smartphone or Internet reservation platforms could create 

monopolistic effects. Customers are particularly concerned with how long it takes to wait for a 

vehicle and they will progressively migrate to the platform that has the largest number of drivers. At 

the same time, drivers tend to prefer the applications that are in the greatest demand, a factor they 

cannot ignore if they hope to maximise their profit and therefore the likelihood that they will be 

called on to transport a passenger. There is of course a natural monopoly effect that can arise with 

this type of coordination. 
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 According to Uber's figures published in a study the platform financed in the United States, their driver churn 
rate is almost 50% per year. Another study of Lyft and Uber in the United states showed that 65% of drivers 
had been working for less than 6 months. On the other hand, according to UNIT, the annual churn rate for taxi 
drivers in France is about 10%. 
63

 Although the G7 Group has often been the topic of discussion in Paris – with occasional confusion between 
the share of taxi licences held by the group (about 5% of all Paris taxi licences) and the much larger share of 
licences held by taxis that are affiliated with the Group's radio/application services – these differences are very 
important for understanding the effects of potential monopolies. Like other taxi reservation services, G7 has no 
control over journey prices, which are set by regulators, or over the number of taxis on the road. Unlike PHV 
services, which might form monopolies and manage the activities of all affiliated drivers, taxi drivers still have 
an important role to play satisfying the demand for curbside and taxi rank pick-ups, which cannot be satisfied 
by reservation services.  

http://www.forbes.com/sites/briansolomon/2015/05/01/the-numbers-behind-ubers-exploding-driver-force/#337f227c4901
http://www.sfgate.com/business/article/Lyft-Uber-drivers-turnover-high-wages-low-6585229.php
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Of course, a situation where there are several platforms with similarly sized workforces is possible, 

even if it would be unstable, especially if suppliers are free to sign up for several platforms and to run 

them all at the same time.  

 

However, this equilibrium would be disrupted if one service had much greater financial means than 

its competitors. It could then lower its actual prices or its driver commissions enough to try and 

attract demand to its own solution. If a company is then able to gradually drive competitors out of 

business (or if it is authorised to buy out competitors without opposition from a competition 

regulation authority), it would eventually be able to create a monopoly in the PHV market. Such a 

company would then be able to raise prices and driver commissions to levels that would maximise its 

profit, but that would also hurt drivers and customers. When all is said and done, Uber's sky-high 

value (more than 60 billion dollars at the end of 2015...i.e. not far behind sales turnover for the 

global taxi market as a whole64) can only be explained, even in the most favourable contexts, by this 

desire to create a global monopoly. 

 

Public finances 

 

Finally, in a very traditional sense, public authorities are justified in regulating FHPTS in order to 

ensure that, just as in any other sector, these services are paying their fair share to contribute to 

public finances.  

 

In fact, there is no justifiable reason that a FHPTS business should benefit from preferential 

treatment in terms of mandatory contributions. Preferential treatment would be a form of indirect 

subsidy that other competing modes do not receive. Such support could only be justified if there 

were a reason to return to a state of unequal competition or to encourage a certain practice in the 

general interest (which might be the case, for example, for a more regulated service, such as taxis, in 

exchange for the restrictions they face). 

 

Profits generated by FHPTS activities should therefore be treated the same as all other parties 

under the law, whether it’s a matter of vehicle operators, intermediaries that coordinate FHPTS 

supply and demand, or suppliers for these two categories. By allowing certain categories to avoid 

common law taxation, the authorities in charge of FHPTS are creating a bias in their favour. 

 

It is relatively easy to monitor drivers' income. For those that operate as a company or as a skilled 

worker, having a chartered accountant check their finances is a first step. Furthermore, when 

vehicles are equipped with devices such as sealed taxi meters, public authorities have a fairly easy 

way to monitor activity. At the same time, fuel costs that are declared as expenses (and which are 

sometimes eligible to be written off, as is the case in France) make it easier to estimate actual 
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 Lacking any available precise data on the subject, it can be estimated that sales turnover for all taxi activities 
around the world stands at about 100 billion dollars. This value still seems high given that the United States 
market is only worth between 11 and 16 billion dollars. 

http://fivethirtyeight.com/features/uber-isnt-worth-17-billion/
http://fivethirtyeight.com/features/uber-isnt-worth-17-billion/
http://www.statista.com/statistics/294894/revenue-of-taxi-and-limousine-services-in-the-us/
http://www.ibisworld.com/industry/default.aspx?indid=1951
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turnover figures. Also, despite some reluctance, card payments are more and more generally 

accepted by FHPTS. 

 

There is a new problem with occasional drivers in France, whether they are private non-

professionals or those with a special status, such as micro-entrepreneurs (formerly 

"autoentrepreneurs"). For these statuses, who do not use chartered accountants, the only 

documentation is the drivers' own self-declared income, which does not make them easy to monitor 

(auditing these individuals would require that the tax office launch targeted investigations, which 

would not make much sense given their small incomes). The only solution seems to be that public 

authorities obtain income information directly from the platforms that put drivers and customers 

into contact. Without this information, it would be difficult to imagine an equitable system of 

financial and social payments for FHPTS operators. 
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V. The desire to liberalise versus the specific characteristics of a particular sector 

 

 

Even before the emergence of reservation applications, there were many studies and groups that 

over time promoted deregulation in the FHPTS sector. Often, four different arguments were made 

to highlight the positive aspects of a partial or complete relaxation of the regulations in force: 

- Unsatisfied demand. This is the most obvious argument against the various barriers to entry 

for a profession or sector. If there is evidence that supply is insufficient to meet demand, 

even if it is only on certain occasions (for example, there are insufficient FHPTS at rush hours 

and in the evening, etc.), it is natural to want to blame professional restrictions (a capped 

number of vehicles, driver qualifications, etc.). In theory, nothing would be better for the 

market than to ensure an optimal matching of supply and demand. 

 

- The opportunity to create jobs is held up as deregulation supporters as a corollary to the 

previous point. If there is unsatisfied demand, restrictions on supply prevent the creation of 

potential jobs. This is even more the case for FHPTS, especially for supporters of low to non-

existent qualification requirements, since these jobs would be low-qualified positions, which 

would benefit populations that are too often underemployed. 

 

- The existence of unearned income for at least some actors due to overprotective 

regulations, which is a sign of insufficient competition. This can refer to all FHPTS 

professionals, or to some of them only, for example, those who hold transferable operating 

licences with monetary value as well as reservation centres. 

 

- When there is a market for transferable operating licences with monetary value (as there is 

in France), regulation opponents often see it as an unhealthy obstacle to competition 

because any deregulation would necessarily involve buying out licence holders, and also 

because the cost of acquiring (or renting) a licence is seen as an important barrier to entering 

a profession, an unfair cost for drivers and/or an excessive fee.  

 

Demand 

 

For many good and services, economic theory dictates that the free market is the best way to ensure 

efficient matching of supply and demand. 

 

In a basic model where price is the only factor to take into account, an authority that limits supply 

can create sub-optimal situations: demand is not satisfied, prices may be higher than the market 

equilibrium price, and overall activity is less than it would be without any restrictions. Putting aside 

caps on the number of economic actors, regulating prices by imposing prices that are too high, for 

example, will artificially reduce demand, and therefore supply. 
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But these approaches are incomplete, since they rely on such a simplistic model of supply and 

demand. 

 

In actuality, demand for taxis depends on factors other than price, and taxi price elasticity is not 

constant. These two factors are partially related. Unlike some markets, demand for taxis will taper 

off even if prices drop radically: journey time (for example in comparison with certain public transit 

options) or external factors (there are advantages to having a personal vehicle, there may be a 

preference for walking or cycling over short distances in order to exercise, travelling in groups, etc.) 

will limit demand for taxis and their ability to act as substitutes for other modes of transport.  

 

More fundamentally, demand for transport is itself finite based on the needs of the population, no 

matter the available supply and its price, which makes it first and foremost a modal substitution 

market (see Part One, I.). Unlike some goods, where demand would be much higher if the price fell, 

the overall demand for transport is generally satisfied in large urban areas in developed, 

technologically advanced countries: there are transport options that satisfy demand, even if they 

may be too slow, crowded, etc.  

 

Adding transport options when the covered population remains unchanged (including the population 

of travellers who mostly arrive at airports and train stations) will mostly lead to modal changes, and 

not to more transport use. Transport is a service that functions differently from other goods and 

services markets: lowering its overall average price has a relatively marginal effect on the number 

of trips made and therefore on "transport consumption", if all existing modes of transport are 

included in the market. It can be theorised that drastically lowering the price of jewellery or 

smartphones would increase their consumption of materials or their rate of replacement, but 

individuals will not increase their number of urban transport trips (for either professional or leisure 

reasons) even if the price is lowered. There are several reasons for this: transport is rarely an "end" 

service, meaning that it is not consumed for the pleasure it offers in and of itself (with the possible 

exception of cycling or walking, though this is the case for other modes of transport). People need a 

reason to use transport, whether they're going to work, enjoying a weekend, going on vacation, 

going to school, going shopping, etc.  

 

When transport supply is either very limited or non-existent, especially over longer distances, 

creating or developing transport options can of course increase demand: this would be the case with 

a new train line, airline service, etc. However, such developments are now rare in large Western 

urban areas: some modes of transport may but insufficient, obsolete, or overcrowded, but it is rare 

that trips within an urban area be made without using existing transport options. Additional supply 

therefore leads to changes in which mode of transport is used. Surveys on options like Vélib', 

Autolib', or metro line extension in Paris show this to be true: users use them as a replacement for 

another mode of transport. Therefore, the household private vehicle ownership rates, which are 

close to 100% in areas far from urban centres, drop dramatically closer to these centres: alternative 
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options are favoured since the costs / constraints of owning a vehicle can increase with proximity to 

an urban centre65.  

 

Potential growth in taxi demand is therefore limited by population size. It is therefore common that 

when there is a cap on the number of taxis, this number is changed mainly as a function of 

population size (primarily the local population, but also the number of external visitors – arriving by 

train and by plane – and economic growth, which can influence the number of trips made by a 

population that remains constant).  

 

While it cannot grow forever, demand can actually shrink rapidly if prices are too high – because 

there are substitutable transport options, of course. Negative price elasticity of demand would 

become greater and greater as prices rose. 

 

At the same time, the FHPTS supply is not perfectly elastic. As is often the case for service markets, 

there is theoretically no supply below a "reservation price": the service equivalent of selling goods at 

a loss. Agents can offer services below the reservation price for a certain time, generally to increase 

market share and drive out competitors, which is why selling at a loss is often prohibited. Such a 

practice does not usually seem like a good idea in a situation of fragmented supply: when there are 

many independent individuals or renters in a population, there are few actors who might be able to 

guarantee them sufficient pay while also lowering prices for consumers.  

 

PHV reservation applications have tried to increase driver loyalty by guaranteeing them a certain 

income in exchange for guaranteed driver availability66, but these practices are certainly not 

sustainable, and may in fact be illegal under competition law. On the other hand, it is possible to 

influence the "reservation price", for example by reducing drivers' mandatory tax contributions with 

varying levels of legality. From this point of view, allowing private individuals to be active in the 

FHPTS industry without barriers to entry or any tax or social payments (as do UberPop, Heetch, etc.), 

naturally precludes a minimum wage (which is also true for independent workers) and is a classic 

example of lowering the reservation price.  

 

If the reservation price falls beneath the demand "plateau" (demand can hardly grow any further, 

even if prices are almost zero), there can be a high level of supply (for those that can operate in 

lower price conditions because of their situation). On the other hand, all potential suppliers that 

cannot operate at such low rates are eliminated (for example, taxis that need to pay to purchase a 

licence, or simply those that have another activity, but whose working time is limited). At the same 

time, when there is high underemployment and/or weak minimal compensatory social services, 

reservation prices tend to fall (several periods of driver overpopulation during times of high 

unemployment are described below). 
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 Omnil, Transport for London 
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 For example, Uber in the United States 

https://newsroom.uber.com/beating-the-winter-slump-price-cuts-for-riders-with-guaranteed-earnings-for-drivers/
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To complicate the matter of determining supply and demand further, it must be noted that the 

contributing factors also influence each other in ways that affect at least one outcome other than 

price: FHPTS demand is also at least as much of a contributing factor for wait time before pick-up 

and journey time. When there is greater supply, it can lead to traffic congestion on public roads 

that increases this wait and journey time... thereby reducing demand (see VII.).  

 

It is therefore possible to have a situation where demand is already relatively saturated, and where 

only the entry of new actors that reduce the reservation price can increase supply, all without any 

significant direct effect on overall demand – either because demand is approaching its upper limit, or 

because excessive supply is slowing down traffic speeds in the region, reducing the attractiveness of 

a mode of transport that is now viewed as too slow. 

 

In the other direction, a market with suitable regulations can meet demand at a price that is 

compatible with drivers' utility function, i.e. at least equal to their reservation price and with lower 

supply levels that would limit traffic and reduce pick-up wait and journey time as much as possible.  

 

Employment 

 

While greater supply helps to better meet demand, supporters of deregulation say that it will also 

create jobs. Many reports and studies have highlighted the many new jobs that would be created by 

a less regulated market67. Beyond their number, it is also often claimed that these jobs would go to 

populations with low levels of qualification, who suffer from high levels of unemployment68. In the 

Ile-de-France Region, reservation application publishers have also tried to highlight their drivers' 

geographic origins, the fact that they come from disadvantaged neighbourhoods, or the large 

number of immigrant youth that work for them. Even to the point of claiming that these 

opportunities are an essential tool for fighting delinquency in France's suburbs69. 

 

Complete market deregulation would lead to an increase in the number of FHPTS drivers, as 

indicated above. But the quality of these newly created jobs is in doubt.  

 

Without any regulation of fares or of the number of vehicles, and without more guidance in terms of 

working hours, the lack of barriers to entry for an industry that only requires a driving licence and a 

vehicle would probably lead to an influx of precarious workers with a very low hourly reservation 

price. This reservation price would reach market equilibrium, leading to a large fleet of FHPTS 

vehicles with low vehicle occupation rates and equally low journey prices, and long working hours 

for drivers. Such a situation would eliminate more qualified drivers who could leave for other 

professions, reducing supply quality. The number of active individuals would therefore be very high, 

but so would the negative externalities: increased traffic congestion, pollution, less safety for 
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 Especially for Paris: Attali, 2008 ; Thévenoud, 2014. 
68

 Landier et al., 2016 
69

 As a comment on the 2016 Landier et al. study 

http://www.usine-digitale.fr/article/le-financial-times-uber-et-les-jeunes-des-banlieues-francaises.N382721


  April 2016 

73 
 

passengers and FHPTS. This situation can be found in some Uber markets in the United States: cities 

where traffic, accidents, and attacks linked to FHPTS are on the rise. The recent Uber sexual assault 

scandal in the United States is an example (see above). 

 

In a market where only taxi services are regulated, while PHV services are free from any constraint or 

regulation, it is also likely that taxis would be fairly quickly eliminated by drivers who could operate 

at a much lower reservation price. Little by little, taxi drivers who could not generate enough 

turnover would abandon their activity, ultimately leading to a market of PHV only operating in the 

conditions described above70. 

 

It is interesting to note that in these two cases, the drivers that were eliminated also have few 

qualifications and a high risk of unemployment if they cannot find a job in the FHPTS sector. They 

also, much like Parisian taxi drivers, are generally from the same neighbourhoods as PHV drivers (see 

inset 8). On the other hand, because they are taxi drivers, they are sure to not have any criminal 

record. Radical deregulation of the FHPTS sector could therefore lead to at least partial substitution 

of workers with identical socio-economic profiles, but to an increase in driver risk factors for crime. 

 

In any case, such situations do not seem to be compatible with the continued existence of salaried 

FHPTS positions in France: the labour laws, hourly minimum wage requirements, and social 

contributions that apply to salaried workers (even if social contributions are low at this level of pay) 

would lead to labour costs above the "reservation price" of independent workers who do not face 

such requirements. The result would be the substitution of a population of independent workers, 

who may not be declared as such (if they are private individuals as with the UberPop service) if it is 

allowed, or workers who benefit from preferential statuses, such as micro-entrepreneur status 

(former auto-entrepreneur status, with a limited, declared volume of activity). This situation would 

require a kind of implicit social security subsidy for this population that would not be paying their 

"fair share" compared to other individuals under common law.  

 

As long as revenues are monitored and declared, these jobs would not pay well, especially 

compared to the work hours involved. Furthermore, they do not offer much potential, given the 

points raised above about FHPTS demand: this demand is finite, it does not rise much after 

deregulation, and it is limited by supply growth, which increases travel and wait times, driving 

down demand.  

 

In a completely deregulated situation, as can be seen in many past examples, one can expect very 

limited growth in overall sales turnover, with lower driver incomes. There may be a small number 
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 This is notably the situation that has partially arisen in California, especially in San Francisco and Los Angeles, 
where PHV application pioneers got their start and where they often obtained regulations that promoted their 
development. Between 2012 and 2014, the number of taxi journeys made in San Francisco fell by more than 
40% and the main operator went bankrupt (though there has been a rebound since 2014 in the number of 
candidates for professional taxi jobs in the city). In Los Angeles, the number of taxi drivers fell by 14% over 
three years.   

http://www.latimes.com/local/lanow/la-me-ln-uber-lyft-taxis-la-20160413-story.html
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of new jobs, but they are less viable, leading to greater churn in the FHPTS sector. It is therefore 

possible that service quality will fall even further, adding to the list of other negative externalities 

that have already been mentioned. 

 

Inset 8 – Taxi drivers and PHV drivers, how different are their backgrounds? 

The backgrounds of FHPTS drivers have been part of the recent debate on regulation for at least two 

reasons: 

- because of warnings about the risks of insufficient background checks for PHV drivers, with 

mention of many reported attacks (confirmed or alleged) of varying severity against 

customers. 

- or conversely, to emphasize that opening up the sector would provide PHV driving jobs to 

disadvantaged communities. 

 

With regard to the second point, Uber recently financed a study in France that emphasized both the 

humble origins of their drivers as well as their young age (Landier, Szomoru, Thesmar, 2016). 

 

Still, it seems that Parisian taxi drivers have fairly similar sociological profiles as these PHV drivers. 

This can be seen in the map of residences of drivers affiliated with the area's main taxi dispatch 

centre.  

 

Source: G7 
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Source: G7 

There is also a similar overlap of residences in New York (even if there are more taxi drivers in 

Queens, where both New York airports are located, and more PHV in the Bronx). 
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Source: NYC Taxi & Limousine Commission 

 

Furthermore, taxi drivers have some of the lowest revenues among independent workers (it should 

be noted that among the population surveyed by INSEE, there were very few auto-entrepreneurs – 

1.6% compared to 20.2% among non-agricultural independent workers overall, since this status is not 

suited to taxi drivers given the high revenues required in this industry for it to be viable, especially 

when there are licence fees to pay). The latest INSEE study on this topic (2015, examining 2011 

incomes) reports that the average income for independent taxi drivers is roughly the same as the 

minimum wage (SMIC)71, lower than the average incomes for other transport activities and much 

lower than the average for all independent workers. 

 

                                                           
71

 Average gross monthly income of €1,394 at the end of 2011 
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There are very few "rich" people working as independent taxi drivers, who earned a median of 

€1,140 per month in 2011, with the 90th decile earning only €2,640 per month, 65% less than 

independent workers as a whole (the first decile was slightly higher than the average only because 

there are very few auto-entrepreneur taxi drivers). 

 

Finally, as for driver age, the high proportion of young PHV drivers highlighted in the study cited 

above compared to the general taxi driver population should be seen as a result of the recent 

surge in this activity in France, as has already been discussed. For structural reasons, the 

demography of taxi drivers can only change slowly given that it is a fully mature profession with 

limited access. 
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If a market where this activity was already well-developed, such as the one in New York, is used as a 

basis, there is almost no difference in the age ranges of the two activities.  

  

Source: NYC Taxi & Limousine Commission 

There is therefore little reason to contrast the populations of taxi drivers and PHV drivers in terms 

of employment, since they are actually quite similar. 

 

 

Unearned income 

 

Arguments in favour of deregulation often mention that the pursuit of unearned income is 

characteristic of regulated FHPTS markets. In particular, the cap on the number of taxi licences, 

qualification and training requirements, and fare regulations are seen as obstacles to competition 

and as sources of unearned income for the agents in place. 
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Whether operating licences are part of a quota system or whether they are purchased or free (for 

example after joining a wait list), licence holders are not benefiting from unearned income, unless 

they can extract it from consumers. Often, in order to avoid such practices, regulators establish rules 

for fares. In the opposite case, captive consumers can feed into such situations of unearned income 

without sufficient limitations. However, a large part of FHPTS demand has other options to choose 

from as well: FHPTS also includes a sufficient number of PHV and there are other modes of transport 

that can serve as solutions. It follows that if regulators set maximum fares too high, there should be 

a noticeable drop in sales turnover in the regulated sector, in this case, French taxis. For the same 

reason, the number of licences held by drivers would, at a given point, fall well below the cap 

because of the noticeable drop in taxi turnover due to the excessive prices asked. This means that if 

prices in a "closed" sector (taxis in France) are excessive, the unearned income that they generate, 

which are vulnerable to customers choosing other modes of transport, would tend to affect only 

highly captive customers.  

 

Captive demand is quite limited, and there tends to be a wide array of alternative transport modes 

in large urban areas (carsharing, carpooling, cycling paths, public transit development, etc.), so 

situations that generate unearned income should be eliminated naturally, with lower demand for 

the available taxi supply, when this demand tends to grow or hold steady over time. 

 

If the FHPTS market was completely deregulated, it is also likely that a situation where a monopoly 

is formed, creating unearned income for itself would arise, as was mentioned above. Platforms that 

can set rates for journeys (as is the case with PHV) can set driver remuneration rates as low as 

possible (at the minimum reservation price) while optimising the taxes they pay on journey prices so 

that they maximise income, creating a large gap between the effective supply and the satisfied 

demand.  

 

The creation of such a monopoly is more than just theoretical, the situation is perfect for the 

creation of a natural monopoly (see above). On the demand side, there is an interest in having 

access to as much supply as possible, especially to minimise wait time, and therefore in choosing the 

platform with the greatest number of drivers. On the supply side, there is an interest in joining the 

platform with the greatest number of members, in order to maximise the number of journeys the 

driver can make. Therefore, eventually, a single platform should remain, since no other situation 

offers a stable equilibrium. A price war could, of course, break out on both sides: the supply side 

could reduce commissions or guarantee turnover, and the demand side could lower journey fares. 

Yet again, however, as soon as one of the players in this market can afford to operate at a loss for a 

long enough time, they will be the last ones standing. 

 

The actual situation that has been seen since these PHV reservation applications emerged 

corresponds exactly to this phenomenon. Competing companies do their best to raise large funds  so 

that they can operate at a loss in order to increase their market share and eliminate competitors 

with their more and more dominant position. Such financing is secured from investors that assign 

colossal values to companies that cannot be justified unless the investors believe that the company 

will build a "winner takes all" monopoly. It is in fact in such situations and not in regulated ones that 
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the greatest volume of unearned income is generated: once it has ensured its position as a 

monopoly, a platform car maximise its profits by raising its commission and the gap between drivers' 

gross income and the fare paid by the customer increases to the point where demand falls steeply 

and/or the supply of drivers is no longer sufficient. However, it has already been noted that in 

completely deregulated situations, the supply of drivers can remain sufficient even at very low level 

of income, especially when there is general under-employment. 

 

In such a configuration, there would be as large as possible of a gap between drivers' incomes, which 

will have been reduced to a minimum, and the markedly higher journey prices paid by customers, 

with the monopoly reaping all the benefits.  

 

It should be added that it is the combination of the natural monopoly and the ability to profit from 

it through price fixing that is particularly toxic (there are companies that dominate the taxi 

reservation sector, but they are less problematic because fares are set by regulators and because taxi 

drivers have diverse potential sources of revenue with cruising and taxi ranks). 

 

Licences 

 

Licences (officially parking permits, or autorisations de stationnement (ADS) in France) have 

frequently been criticised by those who call for greater deregulation of the taxi industry (for 

example in the Attali Report, 2008). They are seen both as the expression of the unearned incomes 

discussed above and as useless barriers to entry. There have been several attempts to get rid of this 

system, with a range of more or less sophisticated solutions for (generally partially) reimbursing 

licence holders. 

 

However, there are licence markets that operate in many cities, and these markets attract prices 

that are sometimes quite high (more than a million dollars for a medallion in New York in 2012) 

without there seeming to be any major imbalances or dysfunctions. 

 

Contrary to what is often reported, the price of a taxi licence is not the sum of all future profits 

(excepting normal operating revenue), which would be the case if they were non-transferable. A 

licence is an embodiment of the right to enter the industry, whose value depends on the 

supply/demand ratio at a given moment. Supply is of course linked to the number of people who 

leave the profession, and therefore to the profession's size and demography. Naturally, if the 

profession becomes too little attractive (for example if regulated prices are lower than reservation 

prices), there will be an influx of sellers, and therefore a drop in the licences' value. Demand will also 

fall if driver income decreases. However, without major changes and in a relatively stable revenue 

per driver situation (for example if regulators change fares and the number of licences in order to 

stabilise revenue per driver), which rewards a driver's work and not the licence itself, licences are in 

fact an anticipatory payment, whose cost should be equal to the present equivalent of its 

mathematically anticipated resale value, which rises along with investment interest over the 
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period that it is held and with a margin that grows larger as the variations in this future value grow 

larger. Therefore, the more visibility there is for sector regulations and future revenues, the lower 

this "risk premium" will be.  

 

In practice, many drivers borrow money to purchase a licence, gradually paying off their debt with 

income from their activity and then reselling the licence when they are done with the activity, which 

contributes to their "retirement capital". This is the same as having paid retirement contributions 

and then withdrawing capital from them, or as having differentiated income streams over time. It 

is therefore important that the cost of financing a licence, which will usually be financed with a fairly 

short-term loan (less than 10 years), be bearable given a driver's operating conditions, i.e. their 

operating income72. 

 

Even though they are guaranteed by an anticipated resale value, which depends on the probability 

that regulators will maintain licence transferability and a certain stability of real driver income, it is 

not usually difficult to finance the purchase of a licence: it is therefore not an extra barrier to entry 

compared to capped markets without expensive licences.  

 

On the other hand, and above all when licence transfers are only allowed after a long period of time 

spent working (5-15 years in France), this system has the benefit of improving driver loyalty and 

professionalism, which is not the case with unpaid licences. And it is even less so the case for the 

PHV sector: making entry into the FHPTS market very easy and cheap risks creating high churn rates, 

and therefore a less professional or insufficient workforce depending on economic circumstances, as 

well as, in the end, inferior service quality73. 

 

 

  

                                                           
72

 However, it should be noted that the cost of financing these loans is estimated to account for about 15% of a 
taxi driver's gross income (in the 2014 Thévenoud report, for example), to which 5% can be added to cover 
reservation centre fees, to arrive at around 20%, the same as the commission paid by a PHV driver. The gap 
between a driver's gross turnover and income before operating costs is therefore similar for both taxi and PHV 
drivers...with one major difference: the taxi driver has created deferred capital by financing their licence. 
73

 For example, due to inferior vehicle quality or greater vehicle age. 
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VI. Three examples of failed deregulated markets 

 

France in the 1930s 

 

The Great Depression, which struck Europe in the 1930s, lead to a sudden increase in the number of 

taxis on the streets of Paris. Although fares were regulated, the profession was easy to access, 

without any cap on numbers. Tests were often created by operators in a market dominated by 

manufacturers (G7 was purchased by Renault, and Citroën taxis were a major competitor). 

 

Against the background of astronomical unemployment rates, the number of taxis in Paris reached 

30,000 by 1931. Emigration to France, especially from Russia, provided many new drivers. 

 

The economic crisis led to lower revenues, so operators began renting vehicles (which were very 

difficult to acquire) on a daily basis to drivers instead of making them full employees in order to 

lower their overhead costs. 

 

However, the impoverishment of drivers, which led them to seek out income any way they could 

get it, degraded working conditions.  There were many fights that broke out. Fare negotiations with 

passengers, or even pick-ups themselves could degenerate into violence. 

 

In 1932, the first major regulation was put into effect, with the working day limited to... 18 hours. In 

1934, unions were created to unite professional skilled workers.  

 

However, the crisis continued, and new regulations were deemed necessary. In 1936, with the 

victory of the Popular Front, daily working times were limited to 11 hours a day for skilled workers, 

and 10 hours for other statuses. More importantly, as part of the agreements signed with unions, a 

cap on the number of drivers was put into place, applicable starting in 1937: 14,700 drivers 

(instead of around 30,000), in order to make the profession more viable. 

 

American cities in the 1970s 

 

Just as in France, disorder in local taxi markets during the Great Depression led to most large North 

American cities adopting a capping system for taxis during the 1930s. 
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After the Second World War, there were significant conflicts between those who supported 

deregulation or a large increase in the number of taxi licences in certain cities and those involved in 

the taxi industry, who were, for the most part, independent workers. Large cities, such as New York, 

kept their number of taxi licences unchanged for decades. However, in the 1970s, when many 

sectors were deregulated (air transport, road transport, telecommunications, etc.), many urban 

areas chose to deregulate their taxi markets, hoping for greater supply, shorter wait times, lower 

prices, and new jobs. Between 1965 and 1983, 18 large American cities, including Atlanta, Dallas, 

Cincinnati, Indianapolis, Kansas City, Sacramento, San Diego, and Seattle, eliminated the caps that 

had been in place until then.  

 

The overall effects of this deregulation were quite negative. The influx of new vehicles and drivers 

caused congestion, especially in the most profitable pick-up areas, such as airports and hotels. Driver 

productivity and net income dropped sharply (for example, by 30% in San Diego), the churn rate 

went up, and there was an increase in tensions between drivers and sometimes even between 

drivers and passengers, especially when it came to getting the most lucrative fares. Service quality 

fell, especially at airports.  

 

Prices rose where demand was concentrated and captive, because drivers were trying to maintain 

the viability of their business. At the same time, and for the same reasons of profitability, more 

isolated neighbourhoods were less and less well served despite larger fleet sizes, because these 

fleets focused on the most profitable areas: taxi ranks in city centres and airport terminals. Radio 

operators had a particularly difficult time meeting the demand for journeys to and from outlying 

areas. 

 

Given these disappointing results, 14 of the 18 cities that had deregulated the taxi industry decided 

to reintroduce limits on how many taxis were given operating authorisation, at least at airports and 

often throughout the entire urban area. The few cities that kept their deregulated systems (ex. 

Indianapolis, Phoenix, and Washington, D.C.) are now notorious for their dysfunction: there is 

excessive crowding at airports and taxi ranks, mediocre service quality, a high churn rate, and 

numerous cases of fraud, including insurance fraud (Schaller, 2007).  

 

Ireland between 2000 and 2010 

 

Throughout the 1990s, strong economic growth in Ireland, especially in the Dublin Region, seemed to 

highlight an insufficient taxi supply. Taxis were regulated through a system of mandatory licences, 

whose number increased as new licences were added. The total number of licences went from 1,600 

to 2,700 in the Dublin Region over the course of the 1990s. The negotiable price of these licences 

doubled over the same period. The supply of alternative PHV (called Hackneys in Ireland), which was 

not limited, exploded from 450 to 3,500 vehicles during the 1990s in the Dublin Region alone. The 

number of taxi licences available seemed to be clearly lower than the needs of the market: if this 

number had tracked Irish GDP growth between 1978 and 1997, the number of Dublin taxi licences 
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would have been over 4,200 by the end of the 1990s74. Of course, the number of foreign visitors to 

Ireland also tripled over the course of a decade... 

 

To handle growing demand while still controlling entry into the taxi profession, the Irish government 

planned a significant increase in the number of taxis, with one new licence for every licence in 

circulation, and 500 extra licences for new drivers. However, PHV operators took legal action against 

this plan before the Irish High Court, claiming that these new licences favoured existing taxis and 

restricted external operators' access to the profession. Their claim was upheld, and the government 

was forced to liberalise the market completely: any qualified individual could now obtain a licence. 

At the same time, the Irish High Court rejected any obligation to compensate taxi licence holders as 

part of the liberalisation. Those who had acquired a licence before liberalisation nevertheless 

received a partial compensation, limited to certain circumstances from the government in 2002 

(about two thirds of pre-2000 taxi licence holders were compensated, with no payment exceeding 

€15,00075). 

 

The number of taxis exploded in 2001, and the number of taxis in Dublin doubled. This increase was 

partially offset by a reduction of the hackney fleet, as many of them decided to become taxis. This 

upheaval quickly led to concerns regarding its consequences, especially in terms of service quality. 

Starting in 2004, an independent authority was put into place to regulate the sector. Even if this 

authority did not have the power to limit the number of taxis in the profession, it was charged with 

improving operating standards and ensuring regulatory compliance. In 2005, after a wide-ranging 

consultation with stakeholders, this authority undertook a multi-year project to revise regulations in 

this sector. In 2006, it instituted a single national policy requiring taxi meters to determine fares 

and raised the standards applied to different FHPTS categories.  

 

In 2008, although the number of FHPTS trips had risen sharply since liberalisation (+82% in the Dublin 

Region between 1997 and 2008 in a market that accounts for 40% of the national total), supply had 

grown even faster (+194% for all FHPTS vehicles in Dublin over the same period76). This was in spite 

of entry costs above 0, since taxi licences were granted by the supervisory authority for about €6,300 

(while existing licences remained transferable). 

 

When the economic crisis struck Ireland hard, it seemed that the FHPTS supply, which was 

probably already excessive before the crisis, was clearly out of sync with demand at the beginning 

of the 2010s. Besides the problems of welfare and tax fraud, Irish FHPTS regulators were alarmed at 

the drop in operator income, the overly long working times that were becoming more and more 

common in the industry, and at their consequences for the safety of passengers and other users of 

public roads.  

 

                                                           
74

 Goodbody Economic Consultants 
75

 Sean D. Barrett, Regulatory capture, property rights and taxi deregulation – a case study 
76

 Ireland National Transport Authority 
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In 2010, a major step was taken to shape the composition of the Irish FHPTS vehicle fleet: it was 

decided that no more "simple" taxi or hackney licences would be granted, but that the authority 

would only grant licences to wheelchair accessible vehicles and would continue to grant licences to 

high-end limousines. These restrictions are still in place. 

 

In 2011, a public commission charged with evaluating the sector and proposing changes to existing 

regulations was created. This commission found that the volume of journeys in the country had 

fallen by a third since the peak of the economic bubble in 2008, and that it was even 13% lower 

than 2005 levels. The number of active licences also began to fall sharply, although the commission's 

study found that sector overcapacity still stood between 13-22% in 2011 and called for a greater 

reduction in the number of FHPTS vehicle drivers in the country77. A series of extra regulations was 

instituted starting in 2012, addressing vehicle age, punishments for violations, driver criminal 

records, authorised overtime, and welfare/tax fraud. 

 

At the beginning of 2016, despite the Irish economy's strong recovery, the combination of these 

measures and voluntary departures from the FHPTS market led to a 24% drop in the number of 

FHPTS vehicles compared to 2008, and a 43% reduction in the number of drivers compared to 

2009. Falling revenues in the taxi industry led many drivers to leave the sector because it was no 

longer viable, given its overcapacity. Overall customer service, for its part, does not seem to have 

improved: between 2011 and 2014, the number of claims against taxis practically tripled78. 

 

  

                                                           
77

 The Taxi regulation review, 2011 
78

 Ireland National Transport Authority 
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VII. Modelling the taxi and FHPTS market: what can be learned? 

 

This last section will offer a summary of the changes to how FHPTS market functionality research is 

done and will offer a way to model these markets in a way that suits the conditions in the Paris 

Region. 

 

a. A large volume of theoretical literature tends to favour the widest possible organisational 

structure for FHPTS 

 

Over the last 40 years, a large number of articles on economic theory have been published in 

relation to the FHPTS sector. These articles are of particular interest to researchers, given the 

specific and problematic nature of the regulations involved. 

 

Before taking the impact of FHPTS externalities on the general public into account, these models first 

highlighted the imperfections of pure market functions, with prices above optimum levels and 

excessive supply, which drag down wait times, an essential aspect of such services for consumers 

(Douglas, 1972). 

 

A large part of economic work done to address this issue (about half of studies, according to Moore, 

2013, and Balaker and Moore, 2006) blamed excessive regulation in the sector and called for greater 

openness (ex. Beesley, 1996), fearing that a lack of openness would lead to unsatisfied demand. 

Public reports (ex OECD, 2007), insisted on the benefits of competition in the sector, leading to 

some deregulation, as discussed above. However, other studies focused on the fundamental 

imperfections in FHPTS markets (ex. Dempsey, 1996) in terms of consumer information and given 

the fact that paid urban transport is a public good. 

 

More recently, modelling has integrated the impact of the FHPTS sector on the general public, 

especially in terms of traffic jams caused by oversupply and the pollution that FHPTS can cause, even 

indirectly (ex. Yang et al., 2003). The resulting understanding is that an excessive number of FHPTS 

suppliers can be sub-optimal, justifying barriers to entry in this sector. 

 

In the end, theoretical studies came to adopt (ex. Schaller, 2015) an optimal model that reflects the 

most common situations in actuality. This situation entails, on one hand, a structured market of 

taxis that have a monopoly on cruising for pick-ups and pick-ups at taxi ranks and that have regulated 

prices, providing customers with sufficient clear and transparent information, as well as with 

guarantees of professionalism that are ensured by training requirements and workforce stability that 

is linked to a licence system. On the other hand, there is a more open advance reservation market 
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that allows for competition in terms of fares and services while protecting customers with certain 

requirements (criminal record, minimal qualifications, professional insurance, vehicle age 

requirements, etc.), that are still less stringent than they are for taxis. If there may still be differences 

in the precise recommendations to be made for each market, this approach takes into account the 

negative results of various deregulation experiments, as well as the development of smartphone 

reservation applications. For example, the many different jurisdictions that have prohibited private 

individuals from providing FHPTS (e.g. UberPop) have made this decision based on consultations and 

studies that recommend that such services be forbidden. 

 

b. A two-sector model and accounting for externalities 

 

To conclude the review of the FHPTS market situation in Paris, a theoretical model of this market's 

function is proposed below. Inspired by the most recent research, this approach attempts to take 

the specificities of FHPTS function into account as realistically as possible. 

 

In this market, demand is a function of three fundamental parameters: price, wait time, and travel 

time.  

 

As for supply, it presupposes the existence of two parallel markets. The first, called "Market 1" is 

characterised by a fixed number of operators, N1, with pre-set prices. Customers rely on this market 

when there is immediate availability (i.e. when there is zero wait time), corresponding to on-street 

pick-ups and taxi rank pick-ups. If there is no immediate availability in this market, users rely on 

"Market 2", the advance reservation market, where wait time is necessarily greater than zero (even if 

it may be quite low).  

 

This model seems to properly integrate actual user behaviour: using taxis when they are out on 

public roads and when there is immediate availability, and using an order-based service (either by 

phone, smartphone application, etc.) if this service is not available or is not perceived to be available.  

 

To maximise social welfare, as well as that of customers and FHPTS providers, the negative 

externalities of FHPTS supply (i.e. greater congestion and pollution) are taken into account (since 

they affect other users of public roads as well as public health). To simplify these externalities, they 

are considered to fall under an increasing convex function of the total number of vehicles on the 

road, i.e. at the same rate as private vehicles.  

 

 

Demand 

𝑋 = 𝑓(𝑇, 𝑃,𝑊) 𝑤𝑖𝑡ℎ 𝑋 = 𝐴 − 𝑏𝑃𝛼 − 𝑐𝑇𝛽 − 𝑑𝑊𝛾 , 𝐴, 𝑏, 𝑐, 𝑑  𝑎𝑛𝑑  𝛼, 𝛽, 𝛾 𝑎𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑠 ≥ 0 
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With T as the journey time in traffic (a journey time that is greater than it would be without traffic T0 

over an average distance), 𝑾 as wait time, and 𝑷 as price.  

Given that journey time T is never zero when there is traffic:  𝑚𝑖𝑛𝑇 = 𝑇0 + 𝜇 with 𝜇 as a positive 

constant near zero. Wait time increases with the number of vehicles (traffic) and therefore with N1, 

N2 and Nn.  

T is an increasing convex function of the average number of vehicles on the road at a given 

moment: 

𝑇 = 𝑡(𝑁𝑡𝑜𝑡  ) = 𝐸𝑁𝑡𝑜𝑡
2   𝑤𝑖𝑡ℎ 𝑁𝑡𝑜𝑡 = 𝑁1 +𝑁2 +𝑁𝑛 

 

With 𝑁2 as the Market 2 supply of taxis and PHV, 𝑁1 as the Market 1 supply of taxis, 𝑁𝑛 as the 

number of private vehicles (total number of vehicles weighted by time in use in each one of the three 

categories), and E as a positive constant.  

Wait time benefits from a supply of Market 2 vehicles, allowing it to be reduced up to a certain 

point. However, it also increases along with traffic overall: an excessive number of Market 2 

vehicles will end up increasing wait time above the desired level, which itself depends on the total 

number of vehicles in circulation.  

 

𝑊 = 𝑤(𝑁2, 𝑁1, 𝑁𝑛) = 𝐹(𝑘(𝑁1 +𝑁𝑛) − 𝑁2)² +𝑊0 

 

With F and k as positive constants. Wait time is never zero in Market 2, and is always at least 𝑊0 (see 

** in the Market 1-Supply section). 

Variation in demand as a function of Market 2 supply at a fixed price: 

𝜕𝑋

𝜕𝑁2
=
𝜕𝑋

𝜕𝑇

𝜕𝑇

𝜕𝑁2
+
𝜕𝑋

𝜕𝑊

𝜕𝑊

𝜕𝑁2
 

𝜕𝑇

𝜕𝑁2
> 0, 𝑎𝑛𝑑 

𝜕𝑊

𝜕𝑁2
= −2𝐹[𝑘(𝑁1 + 𝑁𝑛) − 𝑁2] ≥ 0 𝑓𝑜𝑟 𝑁2 ≥ 𝑘(𝑁1 + 𝑁𝑛) 

Wait time increases starting at a certain level of traffic congestion when N2 becomes greater than 

𝑘(𝑁1 +𝑁𝑛). It is assumed that k<1, which seems realistic in a large congested city.  

 

Supply 

Market 2  

 Price 

𝑃2 = (1 + 𝑎)𝜖 𝑃𝑐ℎ𝑎𝑢𝑓𝑓 = (1 + 𝑎)𝜖[𝑃𝑏 + 𝛽
𝑡𝑇 + 𝛽𝑙𝐿] 

Actual fares depend on journey time T and distance L. The average distance is considered to be the 

same for all vehicles. 𝛽𝑙𝐿 is therefore fixed.  
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𝜖 represents the fare supplement that may be applied by intermediary platforms when there is high 

demand and low supply ("surge pricing"). This supplement is modelled using a random expected 

variable equal to one, which is no longer used when reasoning in terms of average prices.  

𝑎 represents the commission made by PHV platforms on each journey and 𝑃𝑐ℎ𝑎𝑢𝑓𝑓 represents the 

amount that is paid to the driver in the end. 𝑃𝑏 is the minimum price per journey (which may be 

zero).  

Price can be simplified as:  

𝑃2 = (1 + 𝑎)[𝑃𝑏′ + 𝛽
𝑡𝑇] 𝑎𝑣𝑒𝑐 𝑃𝑏

′ = 𝑃𝑏 + 𝛽
𝑙𝐿 

 

 Profit for each agent in Market 2: 

 

Π2,𝑖 =
𝑃2𝑋

𝑁2
− 𝐺 

Individual profit depends on the portion of demand that each vehicle can satisfy 
𝑋2

𝑁2
  and on a unit 

cost per transport supply unit, 𝐺 (in a sector where fixed costs are very important – buying, 

maintaining, and insuring a vehicle, driver income if they are a salaried employee, etc.). Aggregated 

profit in Market 2 is therefore:  

Π2 = 𝑃2𝑋2 − 𝐺𝑁2 

 

 

Market 1 

The market for taxis at taxi ranks (or while cruising if it is also considered to have zero wait time for 

the customer, if not it is part of Market 2).  

Π1,i = 𝑃1  
𝑋1

𝑁1
− 𝐺′ − 𝑇1(𝑁𝑡𝑜𝑡)  and at an aggregate level: Π1 = 𝑃1 𝑋1 − 𝐺′𝑁1 −𝑁1𝑇1(𝑁𝑡𝑜𝑡) 

 

With T1(𝑁𝑡𝑜𝑡) as the costs linked to given demand only, a large volume of traffic delays the moment 

where the taxi finds a passenger.  

 

Supply in Market 1 may reach a ceiling 

On an aggregate level, taxi supply stops increasing when overall profit no longer increases (the 

equivalent of zero individual profit): 

δΠ1
𝛿𝑁1

= −𝐺′ −
𝛿𝑇1
𝛿𝑁1

𝑁1 − 𝑇1(𝑁1) < 0 𝑤𝑖𝑡ℎ 
𝛿𝑇1
𝛿𝑁1

≥ 0 

With the following assumptions:  
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- wait time at a taxi rank for each Market 1 driver increases with the number of Market 1 

vehicles. 

- authorised parking areas for Market 1 vehicles are limited in cities (in front of train stations, 

airports, large hotels, but few other locations). 

- cruising is also penalised when there is congestion or a large number of Market 1 vehicles. 

There is therefore a ceiling to supply in these markets. From a practical standpoint, this means that 

taxis do not wait indefinitely at taxi ranks or they will be reluctant to cruise for fares in unfavourable 

conditions, rather trying to find fares in Market 2 (advance reservation). The licence cap in Market 1 

is therefore designed in part to prevent excessive supply in Market 1, which would discourage 

authorised drivers from operating in this market.  

 

Demand in Market 1 

 

(**) Demand 𝑋 switches to Market 2 if there are no Market 1 taxi ranks in the immediate area. In this 

market, wait time is zero.  

Insofar as Market 1 taxi ranks are limited in cities and assuming that departure and arrival flows at 

these points are independent of the number of taxis and their price (passengers do not choose when 

to travel as a function of the taxi market), potential demand 𝑋1 in this market can be considered to 

be finite and more or less fixed, with surplus FHTPS demand reverting to Market 2 (which is, itself, in 

greater competition with other modes of transport).  

This demand is also limited because its price cannot fall below the reservation price for taxis, which 

have significant overhead costs in the form of renting or amortising a licence. This eliminates the part 

of total demand that finds the reserve price to be too high. It is also limited by supply itself, physically 

limited by parking spaces and also by the cap on the number of taxis. If more attention is paid to the 

function of Market 2 and Market 1 is considered to be more or less unchanging, maximum Market 1 

demand is not taken into account.   

There is reason to believe that Market 1 demand is not strongly affected by Market 2 supply 

(although it is affected during the abrupt emergence of new players) or by other modes of transport 

(demand only shifts away from Market 1 if there is no supply immediately available), meaning that in 

most countries, the market for prior reservations is the competitive one. At least this is what should 

be observed in a “permanent system”: the introduction phase of smartphone PHV applications (and 

insufficient or disrespected regulations) should be temporary, and Market 1 will soon stabilise and be 

relatively spared by later changes in the prior reservation market and in other transport options. 

 

Optimal situation for society 

Negative externalities created by traffic and pollution 

These costs have been modelled as an increasing convex function of traffic. For example: 

𝑍 = 𝑧(𝑇) = 𝑅𝑇 = 𝑅𝐸𝑁𝑡𝑜𝑡
2 =  𝑀𝑁𝑡𝑜𝑡

2   𝑤𝑖𝑡ℎ 𝑅 𝑎𝑠 𝑎 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑎𝑛𝑑 𝑀 = 𝐸𝑅  



  April 2016 

91 
 

Social welfare programme (aggregate of Market 2 demand, negative externalities, and profit): 

𝑆(𝑁, 𝑃) = ∫ 𝐼−1(𝑢)𝑑𝑢
𝑋

𝑂

−  𝑍(𝑁𝑡𝑜𝑡) −  𝐺𝑁2 + 𝑃2𝑋 

The function of inverse demand is as follows: 

𝐼−1(𝑢) = 𝑃(𝑢) = [
1

𝑏
[𝐴 − 𝑢 − 𝑐𝑇𝛽 − 𝑑𝑊𝛾]]

1/𝛼

 

 

𝑆(𝑁, 𝑃) = −
𝛼

(𝛼 + 1)𝑏
1
𝛼

𝑏𝑃𝛼+1 +
𝛼

(𝛼 + 1)𝑏
1
𝛼

[𝐴 − 𝑐𝐸𝛽𝑁𝑡𝑜𝑡
2𝛽
− 𝑑[𝐹(𝑘(𝑁1 +𝑁𝑛) − 𝑁2)

2 +𝑊0] 
𝛾]

1
𝛼
+1

+ 𝑃 [𝐴 − 𝑏𝑃𝛼 − 𝑐𝐸𝛽𝑁𝑡𝑜𝑡
2𝛽
− 𝑑[𝐹(𝑘(𝑁1 +𝑁𝑛) − 𝑁2)

2 +𝑊0] 
𝛾] − 𝐺𝑁2 −𝑀𝑁𝑡𝑜𝑡

2  

 

For 𝑁2 ≈ 𝑘(𝑁1 +𝑁𝑛), [𝐹(𝑘(𝑁1 +𝑁𝑛) − 𝑁2)
2 +𝑊0]

𝛾  ≈ 𝑊0
𝛾
+ 𝛾 𝐹(𝑘(𝑁1 +𝑁𝑛) − 𝑁2)

2  

If  𝑁2 ≫ 𝑘(𝑁1 +𝑁𝑛) 𝑜𝑢 𝑁2 ≪ 𝑘(𝑁1 +𝑁𝑛),which can be rewritten [𝐹(𝑘(𝑁1 +𝑁𝑛) − 𝑁2)
2 +

𝑊0]
𝛾 = [𝐹(𝑘(𝑁1 +𝑁𝑛) − 𝑁2)

2]𝛾 

 

When 𝑁2 ≫ 𝑘(𝑁1 +𝑁𝑛) 𝑜𝑢 𝑁2 ≪ 𝑘(𝑁1 +𝑁𝑛), the first order conditions are written79: 

 

𝛿𝑆

𝛿𝑃2
= 0 ⇔ −𝛼𝑏− 

1
𝛼
+1𝑃𝛼 − 𝑏(𝛼 + 1)𝑃𝛼 + 𝐴 − 𝑐𝐸𝛽𝑁𝑡𝑜𝑡

2𝛽
− 𝑑𝐹𝛾(𝑘(𝑁1 + 𝑁𝑛) − 𝑁2)

2𝛾 = 0           

I.e.  𝑃𝛼 =
1

𝛼𝑏
1−
1
𝛼
 
+𝑏(𝛼+1)

[𝐴 − 𝑐𝐸𝛽𝑁𝑡𝑜𝑡
2𝛽
− 𝑑𝐹𝛾(𝑘(𝑁1 + 𝑁𝑛) − 𝑁2)

2𝛾 ]                  

 

𝛿𝑆

𝛿𝑁2
= 0 ⇔

𝛼

(𝛼 + 1)𝑏
1
𝛼

 
𝛼 + 1

𝛼
[𝐴 − 𝑐𝐸𝛽𝑁𝑡𝑜𝑡

2𝛽
− 𝑑𝐹𝛾(𝑘(𝑁1 + 𝑁𝑛) − 𝑁2)

2𝛾]
1
𝛼 [−2𝛽𝑐𝐸𝛽𝑁𝑡𝑜𝑡

2𝛽−1

+  2𝑑𝛾𝐹𝛾(𝑘(𝑁1 + 𝑁𝑛) − 𝑁2)
2𝛾−1] − 𝑃𝑐𝐸𝛽2𝛽𝑁𝑡𝑜𝑡

2𝛽−1 

+ 𝑃𝑑𝐹𝛾2𝛾(𝑘(𝑁1 + 𝑁𝑛) − 𝑁2)
2𝛾−1 − 𝐺 − 2𝑀𝑁𝑡𝑜𝑡      = 0    

For 𝛼 = 1, 𝛽 = 𝛾 =
1

2
 (price is greater than wait time and journey time for the demand function), for 

example, we arrive at the following solution: 

                                                           
79

 The solution for 𝑁2 ≈ 𝑘(𝑁1 +𝑁𝑛) is listed in the appendix. 
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𝛿𝑆

𝛿𝑁2
= 0 ⇔  𝑁2  [[−

𝑐√𝐸

𝑏
+
𝑑√𝐹

𝑏
] (−𝑐√𝐸 + 𝑑√𝐹) − 2𝑀]

+ (𝑁1 + 𝑁𝑛) [[−
𝑐√𝐸

𝑏
− 𝑘

𝑑√𝐹

𝑏
] (−𝑐√𝐸 + 𝑑√𝐹) − 2𝑀] + 𝑃(−𝑐√𝐸 + 𝑑√𝐹)

− 𝐺 +
𝐴

𝑏
(−𝑐√𝐸 + 𝑑√𝐹) = 0  

    

With 𝑃 =
1

1+2𝑏
[𝐴 − 𝑐√𝐸𝑁𝑡𝑜𝑡 − 𝑑√𝐹(𝑘(𝑁1 +𝑁𝑛) − 𝑁2)

 ]                  

𝛿𝑆

𝛿𝑁2
= 0 ⇔  𝑁2  [

(−𝑐√𝐸 + 𝑑√𝐹)
2
(1 + 3𝑏)

𝑏 + 2𝑏2
− 2𝑀]

+ (𝑁1 + 𝑁𝑛) [[
(3𝑏 + 1)(−𝑐√𝐸 − 𝑘𝑑√𝐹) 

𝑏 + 2𝑏2
 ] (−𝑐√𝐸 + 𝑑√𝐹) − 2𝑀] − 𝐺

+ 𝐴 [ 
(3𝑏 + 1)(−𝑐√𝐸 + 𝑑√𝐹)

2𝑏2 + 𝑏 
] = 0 

 

Which gives the following solutions:  

{
 

 𝑃∗ =
1

2𝑏 + 1
[𝐴 − 𝑐√𝐸(𝑁1 + 𝑁𝑛 + 𝑁2

∗) − 𝑑√𝐹(𝑘(𝑁1 +𝑁𝑛) − 𝑁2
∗)]

𝑁∗ =
1

𝐽
(𝐺 − 𝐴𝐼) −

𝐽′

𝐽
(𝑁1 + 𝑁𝑛)

 

With 

  

𝐽 =  [
(−𝑐√𝐸 + 𝑑√𝐹)

2
(1 + 3𝑏)

𝑏 + 2𝑏2
− 2𝑀]  > 0 𝑓𝑜𝑟 𝑐√𝐸 ≥ 𝑑√𝐹  

𝐽′ = [[
(3𝑏 + 1)(−𝑐√𝐸 − 𝑘𝑑√𝐹) 

𝑏 + 2𝑏2
 ] (−𝑐√𝐸 + 𝑑√𝐹) − 2𝑀] 

𝐼 =  
(3𝑏 + 1)(−𝑐√𝐸 + 𝑑√𝐹)

2𝑏2 + 𝑏 
< 0 𝑓𝑜𝑟 𝑐√𝐸 ≥ 𝑑√𝐹 

𝑐√𝐸 ≥ 𝑑√𝐹 means that journey time has a stronger negative effect on demand than wait time (if, 

for that matter, 𝛽 = 𝛾), which seems to be a plausible hypothesis. 

J and J' are negative for large M values relative to E and F. This corresponds to a situation with 

extremely negative road traffic externalities, which might lead to the optimal situation being one 

with absolutely no Market 2. 
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This solution is, of course, a localised optimum. The Function S is a concave function (for 𝛼 = 1, 𝛽 =

𝛾 =
1

2
) and its local extremes are general extremes. 

 

The result of this modelling exercise is an optimal end level for "Market 2" above which social 

welfare decreases. The entry of new suppliers beyond this optimal level can therefore continue if 

there is continued viability for other reasons (the driver reserve price falls either because of 

undeclared income or because working time increases, risking the safety of passengers and other 

users of public roads, or due to private individuals who have a near-zero reservation price enter the 

market, etc.). This would justify minimal regulation (for this liberalised market as well) that would 

preserve fair competition between suppliers and avoid excessive supply due to the factors listed 

above.  

 

The optimal price will also decrease as a function of the number of all vehicles on the road. This is 

another interesting outcome of this model, which is consistent with the practical lessons taken from 

situations of unregulated supply in the FHPTS market. In such situations, prices must fall further 

and further for demand to remain at a high enough level to absorb a large FHPTS supply, while 

reluctance to use them grows given greater traffic congestion and the resulting longer journey times.  
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Recommendations for the Parisian FHPTS sector 

 

Given the outcomes discussed above, the following observations and recommendations seem to be 

well suited to the FHPTS situation in the Paris Region. 

 

Maintaining a dual-system sector with clear rules based on current legislation 

As we have seen, the general legal framework established by French law actually corresponds fairly 

well with other similar situations around the world, as well as with the framework established by 

theoretical exercises. 

Therefore, it does not seem necessary to compromise the coexistence of a taxi market that has a 

monopoly on cruising and using taxi ranks on one hand, with caps on fares and the number of 

drivers, and a competitive advance reservation market on the other hand that is open to taxis and 

PHV, with the latter free to set their prices and remain unlimited in terms of their number. 

 

Maintaining a well-adapted fleet of taxis and increasing doubling 

The FHPTS market in Paris seems to be close to saturation, and driver incomes are low. It does not 

therefore seem necessary to increase the current taxi quota, but it would be useful to continue to 

adjust it as a function of various objective criteria. To this end, the formula criteria established in 

2009 should be revisited: some criteria have too much of an impact, for example, traffic at train 

stations (which, according to our estimates80, accounts for barely 10% of all journeys, and not for 

20% per the indicator), while other criteria are redundant (e.g. regional GDP or hotel stays, which are 

part of GDP). Taking population growth into account (as well as air traffic) as was done in the 2002 

formula seems to be better adapted to actual changes in demand for taxis. 

 

Furthermore, developing the possibility of "doubling" licence use (a recommendation that was 

already made in the Armand-Rueff report!) would have several advantages. If presented as an 

option, this mode of licence use would allow operators who wish to do so to increase the profitability 

of their vehicle. This ability would also increase licence value, since it would be easier to finance 

during the acquisition period. Above all, such an option would have the advantage of increasing 

supply, and by extension, service availability times, without increasing traffic congestion, especially 

during rush hours. This system, of which there are many examples in American cities where licences 

are used almost continuously, also allows for greater supply density without decreasing operator 

incomes.  

 

Maintaining licence transferability with regulatory oversight  

                                                           
80

 Based on Omnil statistics, La fréquentation des grandes gares franciliennes (Traffic at large train stations in 
the Ile-de-France Region), March 2015 
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The mechanisms surrounding transferable paid licences notably allow for greater taxi service 

provider continuity, and therefore for improved professionalism and service reliability, while also 

reducing churn rates. In a market with sufficiently efficient and predictable regulations, there is no 

inherent reason for this system to cause problems for licence holders, who can count on real price 

stability for licences that they can re-sell as part of a permanent system. Furthermore, when taxi 

fares are set by a regulator, the financing cost of acquiring a licence is not passed on to customers.  

 

That is why it does not seem necessary or justified to provide even selective compensation for 

licences that might be bought by public authorities. This would be seen as unfair if the cost fell to 

tax payers and it would affect the FHPTS sector if it was paid for through a tax on market agents, 

whether such a tax is ultimately paid by operators or customers.  

 

However, given the disruptions of the last few years, public authorities could serve as market 

regulators or "market makers" based on economic changes in the sector – changes in demand, 

possible variations due to an increased number of retirements in the sector and therefore to licence 

sales, etc. When licence prices are excessively high, regulators can issue licences and sell them on the 

secondary market, which would undercut these price increases. Conversely, when licence prices are 

low, regulators could acquire and "cancel" licences, lowering the cap on licence numbers until the 

market returns to a more normal situation. Contrary to the solutions that are generally proposed, 

this method would be consistent with the cap's regulatory function and would not affect public 

finances over the long term, quite the opposite. 

 

Strengthening rule enforcement and modernising PHV activity monitoring 

In a well-defined and well-respected framework, with quality-based requirements, PHV can 

develop services that complement and compete with taxis and that are beneficial to everyone. 

 

However, in a market with few barriers to entry, there is a risk (as has been seen numerous times in 

the past or abroad) of an influx of operators, many of whom are working part time, of a high churn 

rate, of competition for passengers and lower prices, with negative effects on safety, and of an 

uncontrolled increase in fleet size, with a negative impact on traffic congestion in an urban area. 

 

To avoid such a scenario, as has been seen in countries that have deregulated their FHPTS market, it 

is essential that minimum entry requirements be put into place for the profession – requirements 

that prohibit private individuals without a professional card from providing FHPTS services and that 

include, at a minimum, a criminal background check, a medical exam, the presence of certain skills, 

and customised insurance and vehicle specifications that guarantee that vehicles are ready for 

commercial service and that they meet high safety standards.  

However, rules are only useful if they are followed. In the past, it has been difficult to make sure 

that rules are followed, unless a large number of people are hired to monitor compliance. To make 

this monitoring easier, it is important to identify with clear and inviolable signage what vehicles are 

authorised to work as PHV, with stiff penalties for violations. In the case of Paris, this would make it 
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easier to exclude "Loti" drivers, though prohibiting them from working in the FHPTS sector would 

probably require supporting legislation (an even more legitimate goal, since entering the PHV 

profession is already an easy, clear process). 

 

To make requirements that vehicles return to a depot more effective and practical, it is necessary 

to incentivise operators to increase their number of locations, for example through agreements 

with parking lots and by establishing multiple gathering points. Taking New York as an example, it is 

clear that it is entirely possible to apply this "return to depot" rule, which is necessary to combat 

electronic cruising, without increasing the number of long empty PHV trips. 

 

Finally, the most must be made of current methods for putting operators and drivers in contact, 

which already mostly rely on systems with very specific data on vehicles and drivers. On one hand, it 

would be convenient to require that all of the intermediaries who manage these systems submit 

each driver’s income remotely to the tax and social security administrations (after having collected 

their identifying information), either monthly or quarterly. Based on how employers handle Annual 

Wage Declarations (Déclaration annuelle des salaires, or DADS) and tax information, social 

contributions and taxes on this income could be paid by the driver or could be included in pre-filled 

out tax declarations. On the other hand, information on daily working time, which must absolutely 

be regulated for safety reasons, as well as driver GPS information could be made available to 

regulators. Regulators could then use their databases to carry out individual audits or general 

surveys on regulatory compliance, especially in terms of maximum parking times on public roads 

and refraining from electronic cruising, in particular near airports, train stations, and busy 

neighbourhoods.  

 

Though it has been weakened by technological developments, the FHPTS market should soon be able 

to balance itself out and make the most of the new technologies that are available to ensure 

regulatory compliance. 
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Appendix 

Detailed optimum calculation for N2 around k(N1 +Nn) 

 

The previously described S function is used when 𝑁2 ≈ 𝑘(𝑁1 +𝑁𝑛).  

This gives: 𝑊 = 𝑊0 + 𝑜(𝑁2 − 𝑘(𝑁1 +𝑁𝑛)) and it is possible to write W ≈ 𝑊0 

 

This results in:  

𝑆(𝑁, 𝑃) = −
𝛼

(𝛼 + 1)𝑏
1
𝛼

𝑏𝑃𝛼+1 +
𝛼

(𝛼 + 1)𝑏
1
𝛼

[𝐴 − 𝑐𝐸𝛽𝑁𝑡𝑜𝑡
2𝛽
− 𝑑𝑊0

𝛾
]

1
𝛼
+1

+ 𝑃 [𝐴 − 𝑏𝑃𝛼 − 𝑐𝐸𝛽𝑁𝑡𝑜𝑡
2𝛽
− 𝑑(𝑊0

𝛾
)] − 𝐺𝑁2 −𝑀𝑁𝑡𝑜𝑡

2  

𝛿𝑆

𝛿𝑁2
= 0 ⇔

𝛼

(𝛼 + 1)𝑏
1
𝛼

 
𝛼 + 1

𝛼
[𝐴 − 𝑐𝐸𝛽𝑁𝑡𝑜𝑡

2𝛽
− 𝑑𝑊0

𝛾]
1
𝛼 [ −2𝑐𝛽𝐸𝛽𝑁𝑡𝑜𝑡

2𝛽−1
] − 𝑃𝑐𝐸𝛽2𝛽𝑁𝑡𝑜𝑡

2𝛽−1 
− 𝐺

− 2𝑀𝑁𝑡𝑜𝑡 

 

So that, for 𝛼 = 1, 𝛽 = 𝛾 =
1

2
: 

𝛿𝑆

𝛿𝑁2
= 0 ⇔

1

𝑏
  [𝐴 − 𝑐√𝐸𝑁𝑡𝑜𝑡 − 𝑑𝑊0

1
2] [ −𝑐√𝐸] + 𝑃(−𝑐√𝐸) − 𝐺 − 2𝑀𝑁𝑡𝑜𝑡 

Based on the above mentioned calculation, 
𝛿𝑆

𝛿𝑃
= 0 , 

 𝑃 = (
1

𝛼𝑏
1−

1
𝛼
 
+𝑏(𝛼+1)

[𝐴− 𝑐𝐸𝛽𝑁𝑡𝑜𝑡
2𝛽
− 𝑑𝑊0

𝛾
])

1

𝛼 , so 𝑃 =
1

1+2𝑏 
[𝐴 − 𝑐√𝐸𝑁𝑡𝑜𝑡 − 𝑑𝑊0

1

2]  

 

That is to say: 

𝛿𝑆

𝛿𝑁2
= 0 ⇔ 𝑁2 (

(𝑐√𝐸)
2

𝑏
+
(𝑐√𝐸)

2

1 + 2𝑏
− 2𝑀) + (𝑁1 + 𝑁𝑛) (

(𝑐√𝐸)
2

𝑏
+
(𝑐√𝐸)

2

1 + 2𝑏
− 2𝑀)

+

(𝐴 − 𝑑𝑊
0

1
2) (−𝑐√𝐸)

𝑏
−

(𝐴 − 𝑑𝑊
0

1
2) (−𝑐√𝐸)

1 + 2𝑏
− 𝐺 = 0 

 

Hence: 
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𝑁2 (
(𝑐√𝐸)2

𝑏
+

1

1 + 2𝑏
(𝑐√𝐸)

2
− 2𝑀)

= 𝐺 − 

(𝐴 − 𝑑𝑊0

1
2) (−𝑐√𝐸)

𝑏
+

(𝐴 − 𝑑𝑊0

1
2) (−𝑐√𝐸)

1 + 2𝑏

− (𝑁1 +𝑁𝑛) (
(𝑐√𝐸)

𝑏

2

+
1

1 + 2𝑏
(𝑐√𝐸)

2
− 2𝑀) 

 

And: 

𝑁2 ((1 + 3𝑏)
(𝑐√𝐸)

2

2𝑏2 + 𝑏
− 2𝑀)

= 𝐺 − 

(1 + 3𝑏)(𝐴 − 𝑑𝑊0

1
2) (−𝑐√𝐸)

2𝑏2 + 𝑏
− (𝑁1 +𝑁𝑛) ((1 + 3𝑏)

(𝑐√𝐸)
2

2𝑏2 + 𝑏
− 2𝑀)) 

 

Which brings us to the following system, if H≠0:  

 

{
 

 𝑃∗ =
1

2𝑏 + 1
[𝐴 − 𝑐√𝐸(𝑁1 +𝑁𝑛 + 𝑁2

∗) − 𝑑𝑊
0

1
2]

𝑁∗ =
1

𝐻
(𝐺 − 𝐻′′) − (𝑁1 + 𝑁𝑛)

 

With 

𝐻 = (1 + 3𝑏)
(𝑐√𝐸)

2

2𝑏2 + 𝑏
− 2𝑀 

𝐻′′ =

(1 + 3𝑏)(𝐴 − 𝑑𝑊0

1
2) (−𝑐√𝐸)

2𝑏2 + 𝑏
 

 

H’’ is in principle negative, because  𝐴 > 𝑑𝑊0

1

2.  

Since it is hypothetically near 𝑘(𝑁1 +𝑁𝑛), it is possible in this situation to deduce a relationship 

between 𝑁1 +𝑁𝑛 and the parameters:   

(𝑁1 +𝑁𝑛) ≈
1

𝑘 + 1

1

𝐻
(𝐺 − 𝐻′′) 

This relationship shows that for 𝑁∗ to be a solution, the fleet 𝑁1 +𝑁𝑛 must have a certain value that 

depends on the parameters. This situation can only arise under particular circumstances, namely: 
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(𝑁1 +𝑁𝑛) ≈
1

𝑘 + 1

1

𝐻

(

 
 
𝐺 −

(1 + 3𝑏)(𝐴 − 𝑑𝑊0

1
2) (−𝑐√𝐸)

2𝑏2 + 𝑏

)

 
 

 

For specific 𝑘, 𝑏, 𝐴, 𝑐 𝑒𝑡 𝑊0.  

 

Similar conclusions can also be drawn for the optimum values of N2 and P that resemble those 

expressed earlier. 
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