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ABSTRACT The objective is to analyse the evolution of car ownership and use in the Paris region
according to the standard of living of households and the place of residence (Paris, inner suburbs and
outer suburbs). Based on annual panel surveys from 1974 to 2013, we show that a maximum of car
use has been reached in the 1990s in the Paris region but the date of appearance of car ownership
and use saturation differs according to the zone of residence (earlier in the City of Paris). The Gini
index and the Q4/Q1 ratio are also computed to describe the evolution of inequalities in the
population. In the Paris region, car ownership and use inequalities have strongly reduced since the
1970s. However, the levels of inequalities are higher in dense areas than in the outer suburbs where
the necessity to own a car tends to homogenise travel behaviour. Last, if the Gini index is low because
global inequalities are weak, inequalities remain important for low income groups, especially in the
outer suburbs where the indicators have to be interpreted as indicators of inequity.
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1. Introduction

After a rise during several decades, a significant inflection of car travel behaviour has been
observed since the beginning of the 2000s. Indeed, car use per head and in some cases total
car traffic, have slowed and seems to reach a saturation threshold in several industrialized
countries (ITF 2011; Millard-Ball & Schipper, 2011). In France, the evolution is similar
where a stagnation of car traffic has been observed since 2003 in National Accounts (CCTN,
2012).

This levelling off is observed in particular in largest urban areas like Lyon, Lille, Rouen,

Reims, Rennes and Rouen (Hivert et al., 2008). In the Paris region (STIF 2012), trips have
become less car-oriented (1.46 trips by car person per day in 2010 versus 1.54 in 2001) while
mobility by public transport has increased (0.78 trips per person per day in 2010 versus 0.68
in 2001).
In parallel to the downturn of car traffic per individual, we also note a slowing down of car
ownership growth and even a decrease in the central part of London and Paris (STIF, 2012)
where new forms of trips are developing: revival of bicycle with self-service bike, two-
wheeled motorized vehicles and new automobile services (Autolib’...).

The Paris region (lle-de-France) is an interesting area from the point of view of both social
and spatial equity. Even if the difference with the other regions in France has considerably
weakened, the average income per capita is still 15% higher than the national average in the
2000s (while it was more than 30% higher in the 1970s). It is also the most heterogeneous
region in France (Madre, 1989), with the highest income levels in Paris and in the Western
suburbs, but also with poor populations, mainly in the Eastern and Northern part of the region.
Population density is much contrasted particularly between the City of Paris and the outer
suburbs. However, urban sprawl has slowed in the 2000s, with more population growth inside
Paris and in the inner suburbs than in the outer suburbs, except for the Seine-et-Marne
department in the East. Furthermore, public transport network is well developed (at least in
the central part of the region) but it doesn’t avoid a congestion of roads and public transports.
The objective of the study is double. First, we tackle the question of ‘Peak car’ in the Paris
metropolitan area from the point of view of inequalities by showing the social diffusion
(Choquet, 1983) of car ownership (number of cars per adult) and use (kilometres travelled per
households) from the highest to the lowest income group. The aim is to qualify the change in
car ownership and use trends by taking into account the spatial differentiation of the
population according to the zone of residence (City of Paris, inner suburbs, outer suburbs)
combined with a distinction based on socio-economic status (the standard of living of
households). Our work examines the influence of territory and population heterogeneity. It
enables the detection of possible opposite trends for car ownership and use, in particular
different temporalities for the emergence of saturation and to question whether the change in
trend could be a long term or a short term phenomenon.

Second, our approach examines the evolution of car ownership and use gaps between
income groups and residential areas over time through the use of two economic indicators of
inequality applied to transport: the Gini index and the Q4/Q1 ratio (see the methodological
section for a description of these indicators). Furthermore, car availability and kilometres
travelled can be seen as an implicit measure of households’ accessibility to services and key
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activities. Thus, the indicators are used in combination as a proxy of the potential gap of
accessibility related to income inequalities which can induce problems in social inclusion.

A literature review will be presented in the next section, focussing on ‘Peak Car’
hypothesis, transport-related social disadvantages and equity perspectives. Section 3 describes
the panel data, continuously collected since the mid-70s and the methodology used. The main
results are shown in sections 4 and 5. Finally, we discuss the limits and the implications of
our research concerning the evolution of inequalities and the potential interpretations in terms
of equity.

2. Literature Review

2.1. Peak Car

The reduced growth and often the levelling off of car use is a general phenomenon observed
in many developed countries at an aggregated level. Goodwin (2012) has expressed the
different scenarios for the future of car use and among all the ‘Peak Car’ which is a
hypothesis that car use, which has levelled off or even decreased could be an early sign of a
long term decline. Thus, research issues tackle the potential causes of this break in trend
which could be due to a combination of multidimensional drivers (economic situation, policy,
technology, cultural changes, etc.).

It is usually agreed that the slowdown of traffic growth is influenced by the economic
situation and in particular by the rise in fuel price during the 2000s (SOeS, 2012). While the
elasticity of car traffic to fuel price was relatively weak during the period 1970s-1990s, it has
tended to strengthen in the 2000s (Litman, 2013). Indeed, the response of households is
stronger during a long period of rise in fuel price (2004-2008) and of volatility (since 2008)
(Collet, 2012; Hivert & Madre, 2012). Gargett (2012) who has gathered longitudinal data for
25 countries explains this levelling off by real petrol prices and also by fluctuations in the
economy and a saturating effect of time. According to Metz (2010), the saturation of demand
for daily travel is due to the diminishing marginal utility of additional trips which tends to
increase a reluctance to travel further.

Another driver is re-densification. There is a movement of population in large metropolitan
areas favouring the density of population and contributing to a reduction of car use (Goodwin
& Van Dender, 2013; Headicar, 2013). Buehler and Pucher (2012) show the importance of
land-use policies coupled with public transport supply to favour alternative modes and reduce
car use. In France, De Solére (2012) explains how a strong effort made to improve public
transport supply in many cities (in particular with an investment in tramways) has contributed
to reduce car traffic in the 2000s.

There is also a change in travel behaviour for new generations. At the turn of the 2000s,
the percentage of young people with a driver’s license and having a car has decreased
compared with the preceding generations in several developed countries (Sivak & Schoettle,
2012; Kuhnimhof et al., 2012; Delbosc & Currie, 2013). The evolution in activity programs
(e.g. no trip back home at lunch time) (Hubert et al, 2013) and the possible influence of
information and communications technology should play a role, but their effect remains
unclear.



While the slowdown of car travel growth is a general phenomenon, we have chosen to
disaggregate the analysis in order to take account of social groups and of their place of
residence. Moreover, we consider both car ownership and use. This perspective permits to
question the mobility gap between different groups of population and to tackle the problem of
transport disadvantages.

2.2. Transport-Related Social Disadvantages

The distribution of access is far from uniform and differs significantly between individuals.
Accessibility is shaped by two structuring dimensions: mode availability and space (Martens
et al., 2012). First, space is an important determinant since the level of accessibility depends
strongly on the residential location. The distribution of accessibility is unequal among the
population because people living in a city centre will have more opportunities than
counterparts residing in periphery (Martens et al., 2012).

Then, the availability or unavailability of the dominant transport mode strongly influences

the accessibility and people’s life opportunities (Lucas, 2006). As automobile is often the
dominant mode in developed countries, car availability is a prerequisite to identify the
population facing problems of accessibility and potential social disadvantages.
Even if the impact may be more limited in some locations such as city centres (Kwok & Yeh,
2004), the access to key facilities is reduced without a car. In particular, people without a car
are also facing major difficulties in finding a job (Ong and Blumenberg, 1998; Cervero, 2004;
Wenglenski, 2004).

A significant number of studies take an interest in social disparities in mobility. Studies in
particular in the UK (SEU, 2003), in the US (Murakami & Young, 1997; Pucher & Renne,
2003) and in France (Mignot & Rosales-Montano, 2006; Orfeuil, 2004; Paulo, 2007) stipulate
that in a given spatial context defined (e.g. in term of density), low income households have
generally less cars than richer people, and low income is correlated with shorter commuting
distance and a lower frequency of trips.

Thus, a lack of access to transport and a reduced use of transport may limit people’s
accessibility and lead to social disadvantages and exclusion. The concepts and theories of
social exclusion emerged from the mid-1990s (In the UK the Social Exclusion Unit has been
created in 1997 and the French National Observatory of poverty and Social Exclusion has
started in 1998). It has been later explored by transport researchers as an area of interest
(Lucas, 2012). Kenyon et al. (2002) define transport-related social exclusion as ‘the process
by which people are prevented from participating in the economic, political and social life of
the community because of reduced accessibility to opportunities, services and social
networks, due in whole or part to insufficient mobility in a society and environment built
around the assumption of high mobility’. Church et al. (2000) show the multidimensional
nature of the problem and group factors that may limit the mobility into seven categories
(physical exclusion, geographical exclusion, exclusion from facilities, economic exclusion,
time-based exclusion, fear-based exclusion and space exclusion). Lucas (2012) provides a
conceptual framework showing the interactions between transport disadvantage (No car, poor
public transport services, high fares, no information, fear of crime) and social disadvantage



(Low income, no job, low skills, ill-health, poor housing) contributing to problems of
inaccessibility and favouring social exclusion.

2.3. Equity Concerns

Questioning transport-related social exclusion also entails political decisions in terms of
equity and how it could be taken into account in a project evaluation. As noted by Pucher &
Renne (2003) car ownership difficulties might be interpreted as fundamental inequity in the
transport system. Different approaches of equity in transport can be distinguished. First,
horizontal equity (egalitarianism, pure equality) expresses that a society should treat all
people equally in considering individuals as equal in ability and need. Equal individuals
should receive equal shares of resources and bear equal costs; it should avoid favouring one
individual or group over others (Litman, 2014). However, the perfect equality is not always
desirable and often impossible to achieve. In the case of accessibility, the distribution can’t be
equal because of the existence of centres and peripheries (Puu, 2005; Martens et al. 2012).
Thus, we find also vertical equity (Litman, 2014) which considers the distribution resources
between individuals with different abilities and needs. In this case, it prioritises the needs of
specific groups over others. Vertical equity relates to the Rawlsian theory of equity where the
aim is to improve the situation of the worse off in priority. This concept of equity is more
adapted to answer a problem of transport-related social disadvantages.

Different approaches of vertical equity can be addressed. Sufficientarianism expresses that
everybody should be above a certain minimum threshold, which corresponds to a sufficient
level of basic needs and guarantee a minimum level of social integration. Martens et al (2012)
suggest placing a maximum gap between the population groups with the lowest and the
highest accessibility while maximising average access (maximax principle). We can also
consider the principle of equalisation (Martens, 2011). The aim is to prefer a project that
narrow the existing gap in the society over alternatives that may consolidate or widen these
gaps (see also Rietveld et al., 2007, p.33). Thus, it encourages a policy equalising the relative
level of accessibility between different social groups. Contrary to sufficientarianism which
use a strict threshold which is hard to conceptualise, prioritarianism proposes to sort the
population in terms of their accessibility levels and to give a higher weighting of benefits for
people with a lower accessibility.

3. Methodology

3.1. Data

This research is based on two annual nationwide household surveys (representative for the
Paris region describing both car ownership and annual mileage:

- The Continuous Household Surveys (ECAM) conducted from 1974 to 1994 by the National
Institute of Statistics (INSEE) among a sample of dwellings drawn from the census. 10 000 to
13 000 households responded by interview each year, of which about one third had been also
interviewed one year before.



- The Car Fleet Surveys (Parc-Auto) panel survey is a postal survey conducted by the private
marketing research institute TNS-Sofres. Each annual wave includes 6,000 to 7,000 volunteer
respondent households, of which about 3/4 have already responded the year before. This
survey is available since 1984 and is still on going. It has taken up from 1994 the abandoned
questions about automobile present before in ECAM surveys.

The ECAM and Car Fleet surveys have a common set of comparable variables:
Households are described in terms of annual income (at least 12 brackets), zone of residence,
family composition (age, gender, etc.), with some data on cars (age, type of fuel, annual
mileage...). Despite some differences in the methodology between the two surveys, we have
checked that these two sources verified coherent levels and evolutions of car ownership and
use during the period 1984-1994 (years in common for the two surveys).

This analysis has been carried out separately for different zones of residence: Paris, inner
suburbs and outer suburbs. There is an important contrast between the City of Paris with an
excellent public transport system and peripheral zones with car dependency (Dupuy, 1999).
We have chosen to focus notably on fuel because it is the most volatile component of car use
price and most econometric models show that it is a good explanatory factor of car use. Thus,
the analysis is conducted for the period 1984-2013 considering sub-periods of 5 years,
according to the evolution of fuel price:

- 1984-1988 is a sudden drop in fuel price (oil counter-shock);

- In 1989-1993 and 1994-1998, fuel price is low, and the development of diesel cars using a
40% cheaper fuel induces a decrease in the cost of driving;

- Starting with a peak in 2000, 1999-2003 is the beginning of an upward trend,;

- Then a continuous rise from 2004 to mid-2008;

- And a period of volatility from mid-2008 onwards.

3.2. Population Sorted By Standard of Living

To obtain a homogeneous database over time, the households have been sorted by standard of
living® for each year in each residential zone. Using standard of living rather than level of
income permit to homogenise households having different family compositions (two
households with the same income will not have the same purchasing power if they have
children or not). Finally, in order to take into account the influence of inflation over time,
current incomes have been transformed into real incomes (2013=100) in using the consumer
price index as deflator.

To characterise car ownership, our analysis focuses on the average number of cars per
adult which is the number of cars in the household divided by the total number of adults (i.e.
persons over 18, the minimum age for obtaining a driving licence in France). For car use,
kilometres driven per household are computed, which corresponds to the sum of the estimated
annual mileages for the cars at the disposal of the surveyed household.

2 The standard of living is defined by the annual income per consumption unit, using the middle of income
brackets and the Oxford scale (the weight is 1 for the head of the household, 0.7 for the other persons over 14
years old, and 0.5 for the children under 14).



Moreover, the sub-groups have been calibrated in order to have enough people in each of
them. The objective is that the mean value calculated in each subgroup of the sampling tends
towards the real mean of the population. We have checked for each period that at least 100
households are present, in each quarter of household distribution and in the different zones
under study in order to minimise bias in the estimation (Verbeek & Nijman, 1992).

3.3. Indicators of Inequality

The inequalities of income per household have decreased rapidly until the mid-80s, then have
remained constant only from mid-80s to early 90s, and increase since the 1993 recession in
particular through the rise of income of richest people. The ratio Q4/Q1 of income inequalities
is around 3 today. To analyse car ownership and use in relation to economic inequalities, we
have chosen two economic indicators applied to transport. The first one is the Q4/Q1 ratio.
The households have been classified into four standard of living groups (i.e. real income per
consumption unit). Q1 represents the mean value for the lowest quarter of the standard of
living distribution while Q4 is the mean value of the highest quarter. Quarter 1 corresponds to
60% to 70% of the median value (the poverty threshold is often estimated at 60% of the
median standard of living).

The second indicator is the Gini index. This index represents the dispersion of a variable
across the population and is a most commonly used measure of inequality. This coefficient is
often used to measure the income inequality in a country; however it can be applied to any
quantity that can be cumulated across a population. Here, the Gini index is applied to the
unequal distribution of cars and mileage over income distribution. The Gini coefficient can be
approximated by the following formula (Brown, 1994):

n

G =1 (= Xie) i + Yicr)
k=1

Where X, is the cumulated proportion of the population (sorted by household income per
consumption units) with X, =0 and X, =1 and Y, is the cumulated proportion of the
variable of interest (number of cars or annual mileage) with Y; =0 and Y,, = 1. We have
sorted the population by household income per consumption units in order to compute the
level of overall inequality of access to car and of car use in relation with income inequalities.
Furthermore, the Gini index has already been applied to transport (Karlstrom & Franklin,
2009; Delbosc & Currie, 2011; Berri et al., 2014; Lucas et al., 2015).

In this paper, we focus on the link between social disparities (standards of living),
geographical disparities (zones of residence) and mobility (car ownership and annual mileage)
identifying potential vulnerable segments of the population: low income, no car, living in
outer suburbs. These two indicators can be interpreted as complementary for the analysis of
economic inequalities. The unweighted Gini index represents the overall inequalities in the
population for the variable of interest, while the Q4/Q1 ratio compares the extreme quarters of
the standard of living distribution, thus putting the stress on low and high income groups. In
terms of distributive principles, the Gini index can refer to egalitarism (Lucas et al., 2015)
because it expresses the gap with regards to perfect equality while the Q4/Q1 ratio can refer to
vertical equity because it expresses the gap remaining between specific income groups. In the



discussion, we propose to compare the implications of these indicators in terms of policy
decision making.

4. Car Ownership

4.1. A Converging Behaviour for Most Inhabitants

The average number of cars per adult has risen from 0.3 in the early 1970s to 0.5 in the 2010s
(figure 1). There is a positive link between the level of car ownership and the level of income
since a wealthier household is more motorised than a poorer one. There has been an increase
of car ownership over time in each income quarter. However, in quarter 4 the saturation is old
since the number of cars per adult has remained around 0.5 for three decades. For the
intermediate quarters Q2 and Q3, the growth of car ownership has been relatively constant
and their levels have reached that of Q4 in the early 2010s. Contrary to the richer quarters,
there is not a catching up effect for the first income quarter (Q1) for which car ownership has
tended to stabilise around 0.4 cars per adult since the mid-2000s.
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Figure 1. Average number of cars per adult by income quarter per consumption unit in the Paris
region (5-year MA).
Source: Continuous Household Surveys (1974-1994) and Car fleet Surveys (1994-2013)

The democratisation of automobile has begun during the post-war economic boom (1945—
1975). Like in most countries in the world, car ownership has developed earlier in the capital
city than in the rest of France (the proportion of motorised households in the conurbation of
Paris has been higher than elsewhere in France until the mid-1960s), but, mainly because of
density, the level of car ownership in the Paris region is now substantially lower (0.5
compared to 0.7 cars per adult in France in the beginning of the 2010s).



Progressively, the majority of the population has owned a car (except the City of Paris)
because automobile is often the most suitable travel mode allowing a large set of destinations,
in particular when no alternative to automobile is available. This implies a reduction of
inequalities between income groups. Indeed, the Gini index for the average number of cars
per adult has decreased from 0.14 in the mid-70s to 0.05 nowadays (figure 2). The Q4/Q1
ratio follows the same pattern since this coefficient has decreased from 1.9 to 1.4 nowadays.
However, these two indicators have stagnated during the last decade showing that the process
of diffusion of automobile in the population could have reached its limits.
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Figure 2. Evolution of the Gini index and the Q4/Q1 ratio for the number of cars per adult in the Paris
region (5-year MA).
Source: Continuous Household Surveys (1974-1994) and Car fleet Surveys (1994-2013)

The difference is significant between these two indicators. The level of the Gini index is
low, 0.05 around the 2010s. This indicates that the level of car ownership inequality between
all the income groups is weak within the whole population. But it does not mean that there is
no inequality for specific groups of population (e.g. between the poorest and the wealthiest
groups). As shown in figure 1, only Q1 remains below, whereas the other income groups tend
to homogenise their behaviour over time. The Q4/Q1 ratio expresses it in showing that high
inequalities remain for low income people since the gap of car ownership is still nowadays of
40% between Q1 and Q4. So, difficulties in access to car still remain for low income people.
However, the Paris region includes heterogeneous territories where opposite evolutions of car
ownership can be observed. That’s why a disaggregation in three zones allows us to qualify
the reduction of inequalities presented at global level.

4.2. Opposite Trends According to the Zone Of Residence

In Paris (table 1a), where there are very good alternatives to automobile (public transport,
walking or cycling for short trips), there has not been a period of car ownership growth during
the period under study and we even find a slight reduction of car ownership between 1984 and
2013 (less than 0.4 cars per adult in the 2010s). Thus, the peak of motorisation is an old
phenomenon in the central part of the Paris region. Car ownership inequality has decreased
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between 1984 and 2013 (from 2.5 to 1.8 for the Q4/Q1 ratio and from 0.16 to 0.10 for the
Gini index). However, the reduction of inequalities is rather due to a fall in car ownership for
the richest households than to a change of behaviour for poorer people. Indeed, the number of
cars per adult has remained relatively constant for people in Q1 (at 0.25 cars per adult)
contrary to a drop for people in Q4 from 0.60 to 0.45 cars per adult. In Q1, the proportion of
equipped households® (i.e. households with at least a car) has decreased from 50% to less than
40% and in Q4 it has decreased from 72% to above 55%. Moreover, the multi-motorisation
rate has remained very weak for Q1 around 4-5% of households with two or more cars and
for Q4 it has decreased from 13% to 5%. However, inequalities remain substantial between
rich and poor people since the gap for the number of cars per adult between Q1 and Q4 is still
off 80% nowadays. Nevertheless, the necessity to own a car for daily trips is reduced thanks
to a good public infrastructure which allows low income people to reach the majority of their
destinations.

Table 1. Evolution of the number of cars per adult in the four quarters of the income per consumption unit
distribution and evolution of inequality indexes according to the residential location

Table 1(a). Evolution of the number of cars per adult and inequality indexes in the city of Paris

Mean Quarter 1 Quarter 2 Quarter 3 Quarter 4 Q4/Q1 Gini
1984-1988 0.41 0.24 0.39 0.40 0.59 2.48 0.16
1989-1993 0.37 0.25 0.32 0.38 0.52 2.12 0.15
1994-1998 0.37 0.24 0.31 0.39 0.56 2.27 0.17
1999-2003 0.34 0.20 0.31 0.38 0.49 2.44 0.17
2004-2008 0.36 0.25 0.30 0.38 0.51 2.00 0.14
2009-2013 0.35 0.25 0.35 0.33 0.45 1.79 0.10

Table 1(b). Evolution of the number of cars per adult and inequality indexes in the inner suburbs

Mean Quarter 1 Quarter 2 Quarter 3 Quarter 4 Q4/Q1 Gini
1984-1988 0.52 0.39 0.46 0.58 0.65 1.70 0.11
1989-1993 0.52 0.34 0.47 0.54 0.73 217 0.15
1994-1998 0.55 0.38 0.52 0.58 0.71 1.88 0.12
1999-2003 0.55 0.40 0.51 0.56 0.73 1.83 0.12
2004-2008 0.59 0.42 0.53 0.63 0.77 1.83 0.12
2009-2013 0.59 0.43 0.61 0.63 0.69 1.63 0.09

Table 1(c). Evolution of the number of cars per adult and inequality indexes in the outer suburbs

Mean Quarter 1 Quarter 2 Quarter 3 Quarter 4 Q4/Q1 Gini
1984-1988 0.58 0.47 0.50 0.63 0.72 1.52 0.09
1989-1993 0.58 0.45 0.55 0.61 0.73 1.63 0.10
1994-1998 0.63 0.48 0.60 0.67 0.75 1.55 0.09
1999-2003 0.68 0.55 0.65 0.68 0.84 1.54 0.08
2004-2008 0.73 0.63 0.69 0.77 0.84 1.35 0.06
2009-2013 0.71 0.57 0.68 0.74 0.86 1.50 0.08

Source: Car fleet Surveys (1984-2013)

® The results about the proportion of equipped and multi-equipped households are not presented in the tables and
figures because they serve mainly as an illustration to complete the comments of the results. However, we have
used the same method than that presented in the methodology section to express the percentage of households
per quarter having a car (or at least 2 cars).
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In the inner suburbs (table 1b), car ownership level has slightly increased during the period
and tend to reach a saturation threshold (0.6 cars per adult) since the mid-2000s. The level of
inequalities is intermediate between that of Paris and outer suburbs. In the outer suburbs (table
1c), a maximum of car ownership is reached in the mid-2000s (0.7 cars per adult) and a
reduction tends to begin in the last period under study. The indicators of inequality remain
relatively constant (above 1.50 for the Q4/Q1 ratio and 0.08-0.10 for the Gini index). It is
because the different income groups have followed the same pattern of rise and stabilisation.
Considering the motorisation rate per household, the level of inequalities within the whole
population is weak in the outer suburbs because the majority of households are equipped in
each income quarter. However, 20% of households are still without a car in Q1 contrary to
7% of households in Q4. Moreover, inequalities remain important concerning multi-
motorisation: less than 30% of household in Q1 have at least two cars contrary to 45% for Q4
in 2009-2013. Actually, having no car or only one in these zones can be a source of
considerable social disadvantages.

Furthermore, the level of both indicators of inequality is decreasing with the distance to the
city centre. This expresses the growing importance of access to car in car dependent areas,
which tends to reduce the gap and homogenise behaviour between different groups of
population. Finally, the saturation of car ownership doesn’t appear at the same time for the
different place of residence. We notice a kind of diffusion over time of saturation date
according to the distance to the city centre (first in Paris and then in the inner suburbs and
outer suburbs in the mid-2000s).

5. Car Use

5.1. A Stabilisation of Car Use since the Early 1990s and a Decrease at the Turn of the 2000s

13000
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Figure 3. Average annual mileage per household by income quarter per consumption unit in the Paris
region (in Km/year, 5-year MA).
Source: Continuous Household Surveys (1974-1994) and Car fleet Surveys (1994-2013)
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In France, the average mileage per household has increased until 2000 and then has
decreased. Even if it is not the only factor limiting car use (see the literature review on Peak
Car where the different possible causes are discussed), the reduction of car use has appeared
in a period of rising fuel price.

However, the limit to the growth of car mileage has happened earlier in the Paris region
showing a precursory trend for the decline in car use. After a long period of car use growth, a
period of stabilisation during the 1990s is observed, followed by a reduction since the early
2000s (figure 3). Focusing on income groups, the decline has started in the 1980s in Q4, while
for the other quarters the evolution is more fluctuating but there is no global upward trend in
Q2 and Q3 since the 1990s and for Q1 since the 1980s. Nowadays we find the same trend as
for car ownership where the three highest income groups are rather converging toward 10 000
kilometres per year per household, while the lowest quarter remains below with less than
8 000 km/year.
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Figure 4. Evolution of the Gini index and the Q4/Q1 ratio for the average annual mileage per
household in the Paris region (5-year MA).
Source: Continuous Household Surveys (1974-1994) and Car fleet Surveys (1994-2013)

A strong reduction of inequalities between income groups is observed from 1976 to 2013
(figure 4). The Gini index has decreased from 0.13 to 0.04 and the Q1/Q4 ratio has decreased
from 1.9 to 1.3. Even if there has been a strong increase in fuel price between the mid-70s and
mid-80s, the reduction of car use inequalities during this period is because of an increasing
access to automobile for low income people and a stabilisation of annual mileage for the high
income group. After a rise of inequalities in the end of the 1980s due to a reduction of car use
mainly for the lowest income group, the Gini index has then decreased during the 1990s.
Since the beginning of the 2000s, a stabilisation of the indicator of inequality has been
observed showing a global stagnation in the process of social diffusion of car use.
Furthermore, the Q4/Q1 ratio has declined from 1990 to 2005 and then increased which can
be explained by the relatively strong reduction of car use for people in Q1 in parallel with the
rise in fuel price, contrary to a slight decrease for Q4.
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During the period under study, the reduction of inequalities is due to a more homogeneous
car use over time for the majority of the population and especially for the three highest
income quarters. However, like for car ownership, car use for low income households has
remained below and the gap has even increased during the last decade.

5.2 A progressive saturation of car use in each zone over time

Table 2. Evolution of the average mileage per household in the four quarters of the income per consumption unit
distribution and evolution of inequality indexes according to the residential location

Table 2(a). Evolution of the average mileage per household and inequality indexes in the city of Paris

Mean Quarter 1 Quarter 2 Quarter 3 Quarter 4 Q4/Q1 Gini
1984-1988 8349 6541 8251 8213 10393 1.59 0.09
1989-1993 7940 5669 8079 8335 9676 171 0.10
1994-1998 8218 5797 6731 9302 11044 191 0.14
1999-2003 6595 5798 4929 7336 8317 1.43 0.09
2004-2008 5872 3143 5578 7389 7376 2.35 0.15
2009-2013 4832 3785 4089 5462 5993 1.58 0.10

Table 2(b). Evolution of the average mileage per household and inequality indexes in the inner suburbs

Mean Quarterl  Quarter2  Quarter3  Quarter 4 Q4/Q1 Gini
1984-1988 11571 8683 10610 12437 14555 1.68 0.11
1989-1993 12099 8946 11812 13220 14419 1.61 0.09
1994-1998 12726 9561 12238 13401 15705 1.64 0.10
1999-2003 12308 10488 11035 12139 15569 1.48 0.08
2004-2008 10464 8010 9297 11375 13173 1.64 0.10
2009-2013 9615 8100 11493 8211 10657 1.32 0.03

Table 2(c). Evolution of the average mileage per household and inequality indexes in the outer suburbs

Mean Quarter 1 Quarter 2 Quarter 3 Quarter 4 Q4/Q1 Gini
1984-1988 14498 10120 12581 16414 18877 1.87 0.13
1989-1993 16932 12984 16713 18454 19578 151 0.08
1994-1998 18247 15285 17126 20794 19784 1.29 0.06
1999-2003 17818 16141 17220 17890 20021 1.24 0.04
2004-2008 16691 14282 15577 17793 19112 1.34 0.06
2009-2013 15702 12659 17105 15528 17516 1.38 0.05

Source: Car fleet Surveys (1984-2013)

In Paris (table 2a), there has been a global saturation of mileage since the beginning of the
period under study in the mid-80s, then a decrease of mileage has appeared in the early 2000s
in parallel with the rise in fuel price and also with the implementation of policy measures
against car use in the city (e.g. bus lanes in Paris have induced a reduction of road space
available for cars and a decrease in parking spaces). A strong decrease of annual mileage is
shown in each income quarter with a reduction of 35% for Q1, around 40% for Q2 and Q3
and 45% for Q4 between 1999 and 2013. Like for car ownership, the level of the indicators of
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inequality is higher in Paris than in the suburbs because there are alternatives to automobile.
Low income households can moderate their mileage, which increases the gap between income
groups.

In the inner suburbs (table 2b), a maximum of car use is observed during the period 1994-
1998 but the rise was moderate before. In the outer suburbs (table 2c), there has been a strong
increase of car use between the mid-1980s and the end of the 1990s in each income quarter
and in particular in Q1, which entails a convergent behaviour of households and a decrease of
the inequality indicators which are lower than in more central areas. Afterward a decrease of
mileage has emerged. During the period 2004-2008, which corresponds to a strong rise in fuel
price, the reaction of people has diverged according to their income level and their zone of
residence. In Paris, there is a strong increase of the inequality indicators because households
in Q1 have reduced significantly their mileage (-45%). On the contrary, in the outer suburbs,
all income groups have reduced their mileage in similar proportion so the inequality indicators
have remained almost unchanged during the same period. Furthermore, in densely populated
areas, where there are alternatives to car use, poor people tend to have a higher elasticity to
fuel price contrary to people in less urbanised areas where their elasticity is lower because of
car dependency. If we observe a streamlining of car use with a reduction of mileage in each
area, this possibility is more limited in car dependent areas.

Concerning the ‘Peak Car’, there is a progressive saturation of car use in each zone over
time. First, in the city of Paris, there is no upward trend of mileage since the mid-80s; then a
threshold appeared in the inner and outer suburbs in the end of the 1990s.

6. Discussion

6.1. Study limitations

This paper proposes an insight into the dynamics of car ownership and use inequalities
between groups of population using a longitudinal perspective from the 1970s. It should be
noted that these indicators are only a proxy of accessibility. The accessibility and participation
of people are seen implicitly through the availability of automobile and the mileage travelled.
Thus, we do not take into account the access to key destinations (employment, education or
health care, etc.). The analysis is de facto limited to the scope of the surveys which are not
origin-destination surveys, but annual surveys on car ownership and mileage. Moreover, the
indicators measure inequalities of access and mileage in relation with income but not directly
social disadvantages. If transport and social disadvantages are often linked, the relation is not
systematic since people can be socially excluded without transport disadvantages and vice
versa (Currie and Delbosc, 2010; Lucas, 2012). Finally, different interpretations of the
indicators are possible and depend on the study undertaken, especially on spatial aspects. We
will discuss it below.

6.2. Evolution of car travel behaviour and the “Peak Car” hypothesis

In a previous paper, Collet et al. (2012) have modelled the diffusion of car ownership and use
in France and in the whole Paris region. Sigmoid functions have been adjusted on the concave
curves representing the trends for the average number of cars per adult and the annual mileage
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per household. This specification allows the estimation of saturation thresholds for each
quarter of households according to their standard of living (table 3). These saturation
thresholds, estimated with tight confidence intervals, are close to the levels reached today
showing that the process of diffusion of automobile in the Paris region is close to have
achieved its limits in the current state of fuel price, real income and transport infrastructures.

Table 3. Saturation thresholds estimated in the Paris metropolitan area

Ql Q2 Q3 Q4
Number of cars per adult 0,42 0,54 0,63 0,62
Annual mileage per household 8643 10061 10742 10717

Source: Collet et al. (2012) - Continuous Household Surveys (1974-1994) and Car fleet Surveys (1994-2010)

However, as shown in this paper, the evolution of car ownership and use over time is
heterogeneous and the maximum has not appeared at the same time in the different place of
residence. This leads to question the nature of the saturation reached.

For car use, the phenomenon of saturation has appeared in the 80s for the inhabitants of the
City of Paris. Car use has followed a downward trend for a long time, so the reduction seems
to be a long term phenomenon. While in the inner and outer suburbs, the saturation has
appeared in the beginning of the 2000s and has been influenced by fuel price in particular. For
car ownership, we find the same process as for car use where the stabilisation is more recent
in territories distant from the centre. Indeed, the stabilisation of car ownership is a long term
phenomenon in the city centre (since the 1980s) while the maximum is more recent in the
suburbs (in the mid-2000s).

Thus, concluding about the permanence of the saturation in the suburbs is a complex issue
within the framework of this paper. The reduction of car ownership and use may only be a
temporary phenomenon and it could rise again if the economic situation improves in the
future.

6.3. Interpretation of inequalities

Automobile holds a dominant position in today’s society. The evolution of land use structure
and the diversification of activity programs have been permitted by the democratisation of
automobile. Trips are today more oriented toward peripheral movements than radial
movements, limiting the performance of public transport. Thus, owning a car is not a
privilege, but above all a necessity for many people especially in low density areas. There has
been a growing equality in the distribution of car ownership and use through a converging
behaviour in the Paris region. If the differences are not discriminating for the majority of the
population, inequalities still remain mainly for low income people. Behaviour of people in
Q2, Q3 and Q4 has come progressively closer while the behaviour of people in Q1 has
remained below with fewer cars per adult and a lower annual mileage per household.
However, the indicators must not be interpreted in the same way depending on the zone of
residence. In Paris, inequalities are more important but ‘less constraint’ because many
destinations can be reached by foot, bicycle or public transport. As a consequence, having a
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car is often unnecessary for daily trips. On the contrary, in the outer suburbs where the
position of automobile is dominant, inequalities are ‘more constraint’ and should be
interpreted as a problem of inequity because it can reflect inequalities in accessibility and
participation in social life. One of the major inequalities is the relatively important percentage
of low income households without a car or having only one car.

In a zone where public transport supply is often partial with a weak territorial grid (in the
outer suburbs the public transport network is radial, oriented toward Paris and not to other
suburbs) 20% of low income households still don’t have a car and more than 70% have only
one car which implies a problem of car availability for certain members in the household for
their own trips. Having no car or only one may reinforce the insulation of certain members of
the household in their nearby living territory and may cause a problem of social exclusion.
Wenglenski (2006) has shown that for a given access time and for a specific socio-
professional group, the number of jobs reachable by public transport in the outer suburbs is
considerably lower than for equivalent people living in Paris or in the inner suburbs and the
gap is even larger for low income people living in the outer suburbs.

Then, the reduction of the gaps in motorisation and use due to an increasing necessity to
own a car leads to a more important part of automobile (purchase and user cost) in the budget
of certain households. Indeed, increasing fuel price and degraded economic conditions may
have made some households more vulnerable, especially low income households living in low
density areas (Berri, 2007; Nicolas, Vanco & Verry, 2012), whose travel budgets have been
increasing in parallel with a greater car dependency. Automobile represents a fifth of their
budget and even a quarter for low income households in the outer suburbs of the Paris region;
and taking into account the cost of housing, it can reach three-quarters of their budget
contrary to less than 50% in the inner suburbs (Coulombel & Deschamps, 2008). An
increasing vulnerability tightens the need for specific policies maintaining mobility for low
income households living without car alternatives (Berri, 2007).

6.4. Implications for policy

Different visions of equity are put forward by these two indicators. The Gini index expresses
the gap it remains with regards to perfect equality, thus refers to egalitarism (horizontal
equity). Indeed, the aim of egalitarism is that everyone shares the same conditions. The
Q4/Q1 ratio can be interpreted in terms of vertical equity since it expresses the gap between
the two extreme groups of the standards of living distribution, thus show the possible effort to
improve the situation for low income group and to narrow the gap between different groups of
population.

As explained above, the level of the Gini index is low, pointing out that the difference in
car ownership and use distribution between income groups has reduced over time and tend to
level out. But the level of the Q4/Q1 ratio expresses that low income people remain in need.
As the problem of car accessibility or use with regards to income distribution concerns mainly
a small part of the population, vertical equity with specific decisions seems to be more
appropriate for appraising social justice. Thus, the question is how to reduce the gap of access
to car and mobility between the lowest income group and the rest of the population. Here, the
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objective is not to provide exhaustive recommendations, but rather to point out some potential
levers and their implications in terms of equity.

Policies can help access to driving licence (one euro per day licence for instance), support
an affordable access to car and mobility (purchase loans programs and pay-as-you-drive
insurance). These actions can benefit to all but especially have a positive influence on access
to car and use for low income groups which can reduce the level of inequality shown by
Q4/Q1 indicator. However, these measures can be regressive because they tend to put
pressure on these people by increasing the part of transport in their budget and could be a
burden for certain vulnerable groups. Thus, policies that encourage multi-modal transport
system (public transport, carsharing, walking, cycling...) and housing in accessible locations
can benefit all residents and in particular increase social equity by improving the mobility of
disadvantaged people (Rodier, et al. 2010).

So, poor people can take advantage of specific policies that help to own a car, but they can
benefit more from policies favouring diverse travel options and housing in accessible
locations. However, these options go beyond the spectrum of our indicators. Indeed, we only
have only focussed our analysis on automobile and we do not take into account the other
modes of transport in the indicators. Thus, other indicators are needed to supplement the
analysis of inequalities.
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