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Abstract — This article examines the effects of recent spatial and temporal changes in forms of
work organisation on the daily mobility of working people in the ile-de-France region. On the
basis of the 2010 Transport Global Survey (ile-de-France Mobilités-OMNIL-DRIEA), spatial
(“sedentary”, “mobile”) and temporal (“standard”, “shifted”) categories are defined to describe
forms of work organisation. The results show that these are associated with different daily
mobility practices of workers in Ile-de-France and their use of modes of transport. Mobile work
organisation results in them travelling more and for greater distances, spending more time on
transport and using automobiles more often. Shifted work organisation favours more intensive
use of automobiles, but reduces personal daily mobility. Over the period 2001-2010, the results
suggest that the decline in automobile use concerns all fle-de-France workers, regardless of the

form of work organisation.
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he way in which the production of goods

and services is organised has evolved in
recent decades, influenced by fundamental
trends such as globalisation and the tertiari-
sation of the economy, the specialisation and
relocation of production sites, the outsourc-
ing and subcontracting of business activities,
the development of high-speed transport sys-
tems and the dissemination of information and
communication technologies. These trends are
contributing to changes in employment condi-
tions (e.g. the increase in part-time, unpaid and
precarious work) and to the emergence of new
ways of organising work (more weekend work,
the four-day week, etc.). The transformation
in how working time is organised is reflected
in the diversification of the working hours and
schedules of employees. The working day is
becoming more irregular and fragmented, with
flexible, shifted and extended hours (Bué et al.,
2002; Chenu, 2002; Lesnard, 2006; Algava &
Vinck, 2015). As well as these temporal devel-
opments, there have also been changes in
the locations where work is carried out. The
workplace is thus increasingly far from home,
reflecting urban sprawl and the functional spe-
cialisation of spaces (Massot & Roy, 2004).
It is also becoming more variable and multi-
ple, in terms of meetings, visits to customers
or patients, business meals, conferences, tele-
working, etc. (Crague, 2003;2005; Boboc et al.,
2006). Beyond the sphere of work alone, these
temporal and spatial changes are influencing
how the daily lives of employees are organised.
In particular, they make it harder to separate
work and personal life (Chenu & Herpin, 2002;
Tremblay, 2003; Belton & de Coninck, 2007).

In this context, daily mobility, meaning all
local journeys' by individuals on an average
working weekday in order to perform routine
activities in different timeframes and locations,
is playing an increasingly important role in
structuring the organisation of the daily lives
of workers (Massot & Orfeuil, 2005; Gallez &
Kaufmann, 2009). It has resulted in the adjust-
ment of their work and personal activities in
spatial and temporal terms. The daily mobility of
workers has been evolving for several decades,
influenced by new forms of work organisation,
the dispersion of business spaces and lifestyle
changes. The survey data show a decrease in
the proportion of journeys between home and
work, although these continue to dominate. The
decrease in working hours, the gradual disap-
pearance of the custom of going home in the
lunch break, the growth of variable workplaces
and the development of personal activities

explain the decrease in travel to a fixed work-
place (Aguiléra et al., 2010; Hubert et al., 2013).
These trends are leading to an increase in the
complexity and individualisation of workers’
daily mobility. They are thus travelling further
and further away from their place of residence.
The democratisation of the automobile and the
development of transport networks have contrib-
uted since several decades to the increase in the
distance between home and work locations and
to the expansion of the catchment areas in which
workers live (Orfeuil, 2000). In fle-de-France,
the distance between home and work increased
from 6.8 km on average in the 1970s to 10.6 km
in the 2010s, while the daily distance travelled
by workers increased from 18.8 km to 24.4 km.?
Also, the average speed of travel of workers is
increasing as a result of changes in the use of
modes of transport. Ile-de-France workers are
using the car more than in the 1970s, making
an average of 1.88 journeys per day compared
with 1.64 in the 1970s, despite a recent decrease.
They are also using public transport more — at
least in absolute terms — with 0.90 journey
on average compared with 0.85 in the 1970s
(Courel, 2008; Grimal, 2012; Courel & Bouleau,
2013; Calvier & Jacquesson, 2015).

In the literature on the daily mobility of workers,
few studies have looked at the effects of forms
of work organisation. Daily mobility is most
often studied using data on commuting drawn
from the census surveys. Although these data
are useful because of their comparability
over time (Commenges & Fen-Chong, 2017),
commuting figures only take account of regular
practices and do not include the effects of the
spatial and temporal dispersion of work on
worker daily mobility. Based on the National
Transport Survey 1993-94, Gallez et al. (1997)
conclude, however, that types of employment
(full-time or part-time permanent contracts,
fixed-term contracts, apprenticeships and
temporary contracts) have a significant influ-
ence on workers’ daily mobility. Based on the
1983, 1991 and 2001 Global Transport Survey,
Aguiléra et al. (2010) show that more and more
Tle-de-France workers are working exclusively
in fixed locations and that their work-related
daily mobility is less than that of those working
in variable locations. Lejoux & Pochet (2019)
construct categories of workers with atypical
daily mobility based on the 2015 Rhone-Alpes

1. On the basis of surveys on the scale of large conurbations or urban
areas, it is limited to travels within 80 km of home. This limitation excludes
some long-distance journeys, even if they take place daily.

2. Author’s calculations, based on Global Transport Survey 1976 (DREIF)
and 2010 (IDFM-DRIEA).
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Regional Transport Survey, including workers
without fixed workplaces, workers arriving at
work before 7.00 am and those ending work after
8.00 pm. The authors explain the contrasting
effect of these situations on their daily mobility
in terms of journeys, distances, durations and
automobile use.

In line with this research, this paper focuses on
the daily mobility of Ile-de-France workers in
different forms of work organisation. It assumes
that the spatial and temporal constraints of
work affect their daily mobility practices in
different ways.

The rest of the paper is organised into four
sections. The first section presents the data,
sample and methodological choices. The second
section sets out the forms of work organisation,
the characteristics of the workers associated with
them and their evolution. The third section exam-
ines the effects of forms of work organisation
on the number of journeys, their distance and
their duration, and the fourth section addresses
the use of modes of transport. The conclusion
sets out the limits and other avenues of research.

1. Data and Methods

1.1. The Global Transport Survey
and the Measurement of Journeys

The quantitative analysis draws on the 2001 and
2010 Global Transport Survey (Enquéte globale
transports), carried out by the Regional direc-
torate of equipment of ile-de-France (Direction
régionale de 1’equipement d’Ile-de-France,
DREIF) in 2001 and by fle-de-France Mobilités
(IDFM) and the Regional and interdepartmental
directorate of equipment and development
(Direction régionale et interdépartementale de
I’équipement et de I’aménagement, DRIEA)
in 2010.

These surveys allow for monitoring the evolu-
tion of the local journey practices of people in
fle-de-France in order to define daily mobility
and transport policy. In 2010, the population
sample consists of 14,885 households in the
region, i.e. 32,241 individuals aged 5 years
and over completing 124,262 journeys. An
adjustment corrects the sample so that it can
be representative of households. The household
questionnaire collects information such as the
town of residence, the type of property, income
and car ownership. The individual questionnaire
provides information on the gender, age, main
occupation, socioprofessional category, the town
of work and driving license possession of the
individuals in the household. Lastly, the journey

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 530-31, 2022

questionnaire specifies the starting point, desti-
nation, mode of transport, reason, duration and
distance of each journey of individuals on one
working weekday.

Based on these data, the analysis is developed
using four indicators: (7) the number of journeys
per worker, (ii) the distance budget,’ (iii) the
transport time budget and (iv) the division
between modes of transport (Massot & Orfeuil,
2005). Each indicator is built around the concept
of a “journey” defined as a movement between
a starting point and a destination point, charac-
terized by one or more modes of transport, and
by a single motive (Commenges, 2015).

On the basis of the information in the journey
questionnaire, we can identify the workplaces
to which workers are travelling. Work related
journeys are divided into a fixed and usual
reported workplace where workers go at least
three times a week, and variable and secondary
workplaces* (CERTU, 2013). In the analysis, the
definition of the workplace is based on the actual
journeys of the respondent on the day of obser-
vation and not on the location reported a priori,
which is often at the address of the employer’s
establishment (Crague, 2003; Commenges &
Fen-Chong, 2017).

For workers whose work includes professional
tours or visits to patients, for example, only
one workplace is retained, the furthest from the
starting point. In addition, information related to
travel that is inherent to the activity (bus driver,
deliveryman, etc.) are not reported, since trans-
port, and the succession of stops, is part of the
working activity itself.

Finally, for the study of changes between 2001
and 2010, the modalities of the motives of work
related journeys reported in the 2001 survey
needed to be recoded: in this survey, workers
with several places of work had to report one
as fixed in the individual questionnaire, whereas
in 2010 they declared only one variable place
of work. As a result, in 2001 the journey
questionnaire contained two motives (travel
to a variable workplace and travel to a fixed
location), whereas in 2010 it only contained one
(travel to a variable location). The correction
for the 2001 survey then consisted in recoding
the journeys to the fixed workplace of workers

3. The calculation of distance is based on a grid of 100x100 metres in 2010
and 300x300 metres in 2001. A distance as the crow flies (range) is mea-
sured for each journey based on the starting point and destination squares
(Courel, 2008).

4. The 2010 survey distinguishes three reasons for a journey related to work
in a variable location: work in another location, business outside the usual
workplace (professional appointments, meetings, etc.) and professional tours.
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reporting multiple workplaces as journeys to a
variable workplace.

1.2. Categorization of Forms of Work
Organisation

The analysis is restricted to only those workers
who worked on the day to which the survey refers,
and having made at least one work-related trip.
We exclude workers who usually work at home
(5%) as well as those who teleworked at home on
the day surveyed. In addition to home-based tele-
workers, workers travelling outside Ile-de-France
(2% of workers) are also left out because the
distances and durations of these journeys are not
reported. In 2010, 82% of workers with work
outside the home work one day a week, a figure
which stood at 86% in 2001. They represent
12,105 respondents in 2010, i.e. 3.9 million
fle-de-France workers among the 5.1 million
surveyed, and 8,789 surveyed in 2001.

Actual daily mobility practices enable the
identification of the spatial and temporal organ-
isation of the workers’ work on one business
day. As proposed by Crague (2003), the spatial
dimension of work is built on the basis of the
reasons for work journeys. Two forms of spatial
organisation of work are distinguished. First, a
“sedentary” work organisation when the work
is carried out exclusively at a fixed location, as
long as the reason for all the work journeys is
“fixed and usual workplace”. Second, a “mobile”
organisation of work when the work is carried
out in at least one variable workplace, as long
as at least one reason for the work journeys is
“variable workplace”. In terms of the temporal
dimension of work, two forms of work organi-
sation are distinguished based on work journey
times. First, a “standard” temporal organisa-
tion as long as work journey arrival times at
the workplace (marking the start of work) are
between 7.00 am and 8.00 pm, and work journey
departure times (indicating the end of work) are
also included in this time bracket.’ This temporal
organisation is the most usual norm for working.
It is consistent with an ordinary working day,
lasting approximately eight hours and organised
around the middle of the day (Lesnard, 2006;
Bué et al., 2009; Sautory & Zilloniz, 2015).
Second, work carried out between 8.00 pm and
7.00 am (even partially) is classed as a “shifted”
temporal organisation. It corresponds to at least
one work journey for which the time of arrival
at work or departure from work is between
8.00 pm and 7.00 am. This organisation involves
shifted working hours and includes night work
(11.00 pm-5.00 am according to the Labour
Code) and morning and evening work.

Combining these spatial and temporal dimen-
sions, a categorisation of four forms of work
organisation is retained: (i) “sedentary and
standard”, or sedent_s hereinafter, the most tradi-
tional form of work; (if) “sedentary and shifted”,
sedent_d; (iii) “mobile and standard”, mobile_s;
and (iv) “mobile and shifted”,® mobile_d. Note
that this categorization is based on the obser-
vation of a weekday that does not capture the
individual variation in work organisation from
one day to the next (Commenges, 2015).

2. Evolution of the Forms of Work
Organisation of Ile-de-France Workers

2.1. Traditional Work Organisation Still
Dominant but Decreasing

The sedentary form of work organisation is
prevalent: it applies to 73% of ile-de-France
workers (Table 1). In contrast, 27% have worked
in at least one variable location (18% worked
there without going to a fixed location). Between
2001 and 2010, the spatial organisation of work
has changed: the sedentary form decreases (-4%
of workers) while the mobile form increases
(+36% of workers). This growth also appears
in the average number of variable workplaces
per worker: 0.40 in 2010 vs. 0.32 in 2001. These
variable workplaces account for 33% of their
total daily workplaces, compared with 27% in
2001. The literature suggests that the multiplicity
of workplaces observed since the 1980s and
1990s by Crague (2003; 2005) and Boboc et al.
(2006) is related to changes in the organisational
and productive approach of companies which
requires more contacts, changes in employment
conditions — including the rise in the number
of involuntary part-time workers with several
jobs and self-employed workers — and the spread
of remote working tools (Aguiléra et al., 2007;
Bouleau & Leroi, 2016).

The majority of workers in Ile-de-France (82%)
work in a standard form of temporal organisation.
In the period 2001-2010, the concentration of
work in the 7.00 am-8.00 pm bracket increases
(Table 2). While working times are closely
connected to socioprofessional categories
(Chenu, 2002), the reduction in shifted work
organisation over the period mainly concerns

5. However, the start of the journey to get to work might not be included in
the bracket, and the same applies to the end of the journey from work. For
example, the temporal organisation of a worker leaving home at 6.45 am
and arriving at work at 7.30 am, and then leaving work at 7.30 pm to return
home at 8.15 pm, is considered standard.

6. The spatial and temporal dimensions are not necessarily simultaneous.
For example, work at a variable location may be done during the day and
work between 8.00 pm and 7.00 am at a fixed location.
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Table 1 — Evolution of the spatial organisation of work (2001-2010)

2001 2010

Forms of spatial organisation of work (%)

Sedentary 79 73

Mobile 21 27
Number of different workplaces (mean and CI)®

Total number of workplaces 1.19[1.17; 1.20] 1.22[1.21;1.23]

Number of variable workplaces 0.32[0.31; 0.34] 0.40 [0.39; 0.42]
Journeys between home and fixed workplace

Average (median) distance in km 10.3(7.2) 10.9(7.7)

Average (median) time in minutes 37 (30) 43 (35)
Journeys between home and variable workplace @

Average (median) distance in km 10.9 (7.6) 12.2 (8.1)

Average (median) time in minutes 41 (30) 48 (40)

(The number of workplaces is defined with the grid: each square in which a working activity is carried out is considered a workplace. The lower

and upper limits of the 95% confidence interval [Cl] are specified.

@The distance is calculated using the coordinates of the home and variable workplace squares.

Sources and coverage: Enquéte Globale Transport 2001 (DREIF) and 2010 (IDFM-DRIEA). Employed workers.

Table 2 — Change in the temporal organisation of work (2001-2010)

2001 2010

Forms of temporal organisation of work (%)

Standard 78 82

Shifted 22 18
Distribution of workers by working hours and times (%)

At work before 7.00 am 9 8

At work after 8.00 pm 13 9

Working time more than 10 hours 19 14

Working time fewer than 4 hours 6 8
Average (and median) work schedule

Time of arrival at work 9.00 am (8.40 am) 9.00 am (8.45 am)

Time of departure from work 5.20 pm (5.45 pm) 5.30 pm (5.35 pm)
Average (and median) working time

Working time (hours) 8.15am (8.35 am) 8.00 am (8.20 am)

Working time at fixed workplace (hours) 7.00 am (8.15 am) 6.30 am (7.55 am)

Working time at variable locations (hours) 1.15 am (0.00 am) 1.30 am (0.00 am)

Notes: The reduction of the day to between 4.00 am and 4.00 pm results in a slight underestimation of the working time of workers.
Sources and coverage: Enquéte Globale Transport 2001 (DREIF) and 2010 (IDFM-DRIEA). Employed workers.

tradespeople, retailers and company heads (27%
in 2010 vs. 33% in 2001), managers (14% vs.
19%) and employees (20% vs. 23%). In contrast,
the proportion of manual workers in a shifted
organisation is stable (34%).

The working day of le-de-France workers starts
at 9.10 am on average. For half of them, it starts
before 8.45 am, for 8% before 7.00 am and for
1% after 8.00 pm. Between 2001 and 2010,
the average time of arrival at work increased
by 10 minutes. In 2001, more workers started
work earlier: 50% of workers before 8.40 am,
and 9% before 7.00 am. But the delay in the start
of work does not mean any spreading of the time
of arrival at work. For example, the times of
arrival at work of managers in Ile-de-France are
increasingly synchronised between 9.00 am and
9.30 am despite greater flexibility in their choice
of times (Munch, 2017). Also, the average time
of departure from work is delayed by 10 minutes,
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until 5.30 pm, so the length of the working day
is stable. However, the later end of work does
not mean a higher frequency of evening or night
work — only 9% of Ile-de-France workers end
work after 8.00 pm in 2010, compared with 13%
in 2001 — but again reflects a higher concen-
tration at the end of the working day: 25% of
workers end work between 5.30 pm and 6.29 pm
in 2010, compared with 23% in 2001.

The average length of the working day for
fle-de France workers is 8 hours, with 14%
of them having a long working day (over
10 hours) and 8% a short day (under 4 hours).
Over the period, the decrease in long working
days and the growth in short working days
resulted in a 15-minute decrease in average
working time. Ile-de-France workers spend
less time (-30 minutes) in a fixed workplace
—81% of active time in 2010 compared with
85% in 2001 — and more time (+15 minutes)
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at variable locations. This decrease in working
time is consistent with that observed in work
based on the Time Use surveys, analysed as a
consequence of the laws of 2002 on the reduc-
tion of working hours and the development
of part-time work (Chenu & Herpin, 2002;
Brousse, 2015).

The sedent s (sedentary and standard) work
organisation represents the day of six in ten
fle-de-France workers, while the mobile d
(mobile and shifted) organisation represents the
day of only one in twenty workers (Table 3). The
change from 2001 to 2010 is characterized by
the increase in mobile_s (mobile and standard)
work, which represents more than one in five
working days in 2010, the decrease in sedent _d
(sedentary and shifted) work and the decrease
in the sedent_s form.

At the same time, the spatial restructuring related
to urban sprawl and the functional specialisation
of spaces has increased the distance between
workers and workplaces. In 2010, workers living
and working in le-de-France travel 10.9 km on
average to reach their fixed workplace, compared
with 10.3 km in 2001, and 12.2 km to reach vari-
able locations, compared with 10.9 km in 2001.
Variable workplaces are further from the place
of residence than the fixed location. The differ-
ence in distance probably reflects the fact that
workers take the distance to their fixed work-
place into account in their choice of residential
location — in addition to urban facilities, the
neighbourhood and the price/surface area ratio
of the property — which a multitude of variable
workplaces does not allow for (Baccaini, 1996;
Massot & Roy, 2004). It also perhaps expresses
more limits on the choice of location of some
workers working at variable locations due to
their socioeconomic characteristics. Increased
spatial distance from workplaces is accompanied
by temporal distance. Ile-de-France workers take
an average of 43 minutes to travel from their
home to a fixed workplace in 2010, compared
with 37 minutes in 2001, and 48 minutes to
reach their variable workplaces, compared with
41 minutes in 2001.

2.2. Different Forms of Work Organisation
by Socioprofessional Categories

The form of work organisation strongly corre-
lates to the socioprofessional category (Table 4).
Specifically, professional status is essential: the
self-employed are always much more likely to
work in an atypical form of work organisation.
On the one hand, work outside their fixed
location is common among company heads
and tradespeople, and to a lesser extent, due to
being based in a store or shop, among retailers
(Crague, 2003). On the other hand, their work is
often carried out during extended hours, in the
morning and evening (Lesnard, 2006).

There is also a hierarchy between the socio-
professional categories. Less skilled workers,
such as manual workers and personal service
providers, are more likely to work in an atypical
form of work organisation. These results are
consistent with those of the literature (Chenu,
2002; Crague, 2003; 2005; Lesnard, 2006;
Boulin & Lesnard, 2018). For example, Chenu
(2002) observes that work in shifted schedules
primarily concerns manual workers in industry,
handling, warehouse work and transportation
and, among personal service providers, child-
minders, cleaners and caterers.

Nevertheless, other socioprofessional categories
regularly work in atypical forms of organisation
too. Thus, the work of supervisors is often seden-
tary and shifted, and mobile and standard, in
line with their supervisory role on site. Similarly,
the sedent d organisation is common among
sales staff and public sector employees due to
demand from customers, patients and citizens
(Chenu, 2002; Daniel, 2014; Sautory & Zilloniz,
2015). Moreover, as already noted by Crague
(2003) and Boboc et al. (2006), management and
intermediate professions correspond somewhat,
particularly in the public sector, to a mobile work
organisation, but not as much as company heads
and professional occupations. Two explanations
can be put forward. On the one hand, managers
sometimes seek to reduce their local work
journeys — viewed increasingly negatively — by

Table 3 — Breakdown of forms of work organisation

2001 2010 Change in

Population Population population
in thousands % in thousands % (%)
Sedentary and standard 2,336 63 2,310 60 -1
Sedentary and shifted 612 16 508 13 17
Mobile and standard 572 15 854 22 +49
Mobile and shifted 213 6 211 5 -1
Total 3,734 100 3,883 100 +4

Sources and coverage: Enquéte Globale Transport 2001 (DREIF) and 2010 (IDFM-DRIEA). Employed workers.
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Table 4 — Effects of individual characteristics on the probability of exercising a form of work organisation
(Reference: Sedentary and standard, N=7,365)

Proportion  Sedentary and shifted  Mobile and standard Mobile and shifted
(%) (N=1,588) (N=2,532) (N=620)
Coeff. ~ Oddsratio Coeff. ~ Oddsrato Coeff.  Odds ratio

Socioprofessional category

Private sector executives and engineers 17.6 Ref. Ref. Ref.
Tradespeople 15 1.3802*** 4.0 2.469 9.2 24750 119
Retailers 1.4 0.9752** 2.6 1.0110*** 2.7 1.2169** 34
Company managers 0.8 0.3653 14 1.3674*** 3.9 17177 5.6
Liberal occupations 1.4 1.5806*** 49 14115 4.1 1.5968*** 49
Public sector executives 10.8 0.2206 1.2 0.4795** 1.6 0.5204*** 1.7
Public sector intermediate prof. 10.8 0.2658** 1.3 0.3376*** 14 -0.0616 0.9
Public sector clerical staff 10.0 1.0892*** 3.0 -0.2541* 0.8 0.2589 1.3
Private sector intermediate prof. 10.6 0.1357 1.1 -0.0853 0.9 -0.4765* 0.6
Technicians 45 -0.1822 0.8 0.1354 1.1 -0.7922** 0.5
Supervisors, overseers 1.7 1.0406*** 2.8 0.5257*** 1.7 0.4494 1.6
Clerical staff 8.1 -0.1556 0.9 -0.6210* 0.5 -1.4782** 0.2
Sales staff 25 1.6608*** 53 -1.2969** 0.3 0.0503 1.1
Personal services workers 3.7 1.4927*** 44 1.2133*** 34 0.7443 2.1
Skilled manual workers, drivers 10.2 1.2536*** 35 0.7726*** 2.2 0.9489*** 2.6
Unskilled and agricultural workers 44 1.4947*** 45 0.3382* 1.4 1.2860*** 3.6
Gender

Male 53.8 Ref. Ref. Ref.

Female 46.2 -0.6565*** 0.5 -0.5869** 0.6 -1.0166*** 0.4
Working time

Full-time 91.3 Ref. Ref. Ref.

Part-time 8.7 -0.1302 0.9 0.4255"** 1.5 0.3023* 1.4
Property occupancy status

Owner, homebuyer 51.7 Ref. Ref. Ref.

Tenant 455 0.0850 11 0.2366*** 1.3 -0.0094 1.0
Housed free of charge 2.8 0.0693 1.1 0.4903*** 1.6 -0.2978 0.7
Level of education

Higher 59.5 Ref. Ref. Ref.

Primary 3.0 0.8078** 22 0.3978*** 15 0.4879* 15
Secondary 375 0.2875*** 1.3 -0.0011 1.0 0.1705 1.2
Number of people in the household

Two or more people 81.0 Ref. Ref. Ref.

Single person 19.0 0.2056*** 1.2 -0.1350** 0.9 0.1122 1.1
Age

30to 44 457 Ref. Ref. Ref.

Under 30 15.2 0.1401* 1.2 -0.0852 0.9 -0.1019 0.9
4510 59 35.0 -0.0324 1.0 0.0693 1.1 -0.1055 0.9
60+ 4.1 0.0943 1.1 0.3449** 14 0.4419* 1.6
Place of residence®

Urban centre (excluding Paris) 69.1 Ref. Ref. Ref.

Paris 20.1 0.0575 1.1 0.1947*** 1.2 0.2743 1.3
Peri-urban 10.8 -0.0910 0.9 0.0323 1.0 -0.0224 1.0
McFadden’s pseudo R? 0.080

N 12,105

@Three categories of residence from the 2010 INSEE urban zoning (Floch & Levy, 2011) are defined: Paris, the urban centre excluding Paris and
the peri-urban area. Because the urban area of Paris is larger than the region, peri-urban areas are under-represented.

Notes: The results derive from a multinomial logistic regression. The explanatory variables are age, gender, socioprofessional category, working
hours, degree, place of residence, income per unit of consumption of the household, number of employed workers, number of people, number of
young children and property occupancy status. The table gives the coefficient and odds ratio for each modality of the most significant variables.
The selected variables are sorted in descending order of significance (stepwise procedure). Significance: * 10% threshold; ** 5% threshold; ***
1% threshold.

Sources and coverage: Enquéte Globale Transport 2010 (IDFM-DRIEA). Employed workers.
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using ICT and delegating to other employees
(Aguiléra et al.,2007). On the other hand, part of
their work is beyond the local scale and involves
long-distance travel that is more valued. This is
less relevant to company heads and professional
occupations (Aguiléra & Proulhac, 2015).

Since 2001, the growth of the mobile s organisa-
tion in {le-de-France relates more to tradespeople,
retailers and company heads, manual workers,
and managers and intermediate professions in
the public sector.” The decrease of the mobile d
organisation relates to all socioprofessional
categories, with the exception of tradespeople,
retailers, company heads and manual workers.
The same is true of the sedent d organisation.
Lastly, the proportion of the sedent s organ-
isation is stable among managers, slightly
decreasing among intermediate professions
and employees, and decreasing more steeply
among manual workers, tradespeople, retailers
and company heads. These contrasting devel-
opments reinforce the opposition between the
categories that mainly operate in a traditional
organisation, in particular the intermediate
professions and corporate employees, and those
operating more often in an atypical organisation
(Lesnard, 2006).

3. The Work and Personal Journeys
of Workers in Ile-de-France Relate
to the Form of Work Organisation

3.1. Differences in Daily mobility
According to Forms of Work Organisation

On a working day, the daily mobility of
Tle-de-France workers is, on average, 4.25 jour-
neys covering 28.1 km and taking 123 minutes
(Table 5). Work-related journeys account for
36% of journeys, 47% of journey distance and
45% of journey time. Since 2001, their share

in total daily mobility has been decreasing,
except in terms of distance, but their number
has increased (from 1.48 to 1.55 journeys, from
12.7 km to 13.2 km and from 48 to 55 minutes)
in line with the increase in journeys to variable
locations (from 0.38 to 0.47 journey, from
3.2 km to 4.0 km and from 13 to 18 minutes).

In fact, while work related journeys still primarily
relate to fixed workplaces, they nevertheless
relate increasingly to variable workplaces,
which account for 30% of work related journeys
in 2010, compared with 26% in 2001, i.e. 30%
of distances travelled for work in 2010 vs. 25%
in 2001, and 33% of time spent on work jour-
neys vs. 27% in 2001. This change is due to the
multiplicity of workplaces and, as pointed out by
Hubert et al. (2013), to the higher proportion of
continuous days without returning home in the
lunch break. Also, work journeys, particularly
those relating to variable workplaces, mainly
take place at standard times® — more than nine
in ten journeys take place between 7.00 am and
8.00 pm. Since 2001, these journeys at standard
times have been increased by the decline in the
proportion of workers working shifts.

The work journeys of fle-de-France workers vary
according to the form of work organisation. The
differences reflect the increased daily mobility
associated with mobile work organisation. In
fact, daily mobility in its mobile_d form is more
than twice as high as sedent_d daily mobility. In
the latter category, work activity is more often
carried out continuously, without a lunch break
outside the workplace.

7. The 2001 classification only enables the comparison of eight positions
in socioprofessional categories, but nevertheless allows for a distinction to
be made between the private and public sectors.

8. For each work related journey, only the time of arrival is considered to
define its time.

Table 5 — Mobility by motive by form of work organisation in 2010

Sedentary Sedentary Mobile Mobile Total
and standard and shifted and standard and shifted

Journeys (number/day) 3.99 3.63 5.15 4.89 4.25
Return home 1.40 1.46 1.56 1.49 1.45
Work 1.30 1.19 2.23 244 1.55
Personal 1.29 0.98 1.36 0.96 1.25
Distance (kilometres/day) 256 241 34.2 401 28.1
Return home 10.0 10.6 11.2 13.6 10.5
Work 11.1 10.4 17.9 225 13.2
Personal 45 3.1 5.1 4.0 44
Duration (minutes/day) 12 94 159 163 123
Return home 43 41 51 50 45
Work 45 37 81 95 55
Personal 24 16 27 18 23

Notes: The Student test shows that the means are significantly different, see Appendix 1, Table A1-1.
Sources and coverage: Enquéte Globale Transport 2010 (IDFM-DRIEA). Employed workers.
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However, the differences in daily mobility
between forms of work organisation narrow over
the period. This trend can be explained by the
increase in daily mobility in sedentary forms of
work organisation and by the decrease in daily
mobility in mobile forms of work organisation,
reflecting the decrease in the proportion of
workers having both fixed and variable work-
places (Aguiléra et al., 2010). Lastly, regardless
of the form of work organisation, the daily
mobility of ile-de-France workers is less and
less structured according to work activity.

3.2. Differences in Daily Mobility
between Socioprofessional Categories:
A Reflect of Different Forms of Work
Organisation

Differences in daily mobility by forms of work
organisation are also observed within each
socioprofessional category. The high level of
heterogeneity of daily mobility between these
categories thus mainly reflects the unequal
distribution of forms of work organisation. The
high shares of mobile work among tradespeople,
company heads, professional occupations,
supervisors, personal service providers, workers
and technicians explains their high level of daily
mobility (see Figure). The nature of their activity
causes them to make many journeys to variable
locations.’ This is especially true for trades-
people (1.34 journeys, 12.6 km, 54 minutes),
company heads (1.33 journeys, 12.0 km,
39 minutes) and supervisors (0.72 journey,
9.6 km, 40 minutes). This result is in line with
that of Aguiléra et al. (2007), which shows that
the high level of mobility in the work of some
workers is essential for companies to function.

In contrast, the more frequently sedentary work
of sales and clerical staff contributes to their low
level of daily mobility.!® The number of their
journeys to variable locations is much lower
than that of other socioprofessional categories.
It accounts for less than 10% of the work-related
daily mobility of sales staff. For these catego-
ries, the fact that their workplace is fixed and
close to home results in limited daily mobility
(1.16 journeys, 9.5 km, 46 minutes of transport).

Similarly, differences in daily mobility in shifted
schedules between socioprofessional categories
cannot be interpreted independently of the
mixed distribution of forms of temporal work
organisation. For unskilled and skilled manual
workers, tradespeople, supervisors, public sector
employees, sales staff and personal service
providers, work related mobility corresponds
most often to shifted working hours. For example,
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19% of unskilled workers’ work related journeys
start and end between 8.00 pm and 7.00 am.

By contrast, shifted daily mobility is marginal
among company heads, professional occu-
pations, public sector managers, corporate
managers and corporate administrative staff: it
accounts for between 1% and 3% of their overall
work-related daily mobility.

3.3. The Form of Work Organisation
Determines Personal Daily mobility

Personal activities encompass two different
types of reasons for travel: the first, according
to Tabaka (2009), relates to “leisure and social
activities” (visits to friends, walks, entertain-
ment, sports, etc.), and the other to “household
logistics” (shopping, care, health, processes,
etc.). These activities have a minimal role in
structuring the daily mobility of fle-de-France
workers, particularly in terms of transport
distance and time, since they are often carried
out in the immediate spatial and temporal
vicinity of the home or the workplace (Robette,
2012). Another explanation is that certain
personal activities are delayed until non-work
days (Aguiléra et al., 2010). Nevertheless, the
growth in journeys related to shopping and
leisure activities'' since 2001 results in a slight
increase of the share of the total daily mobility of
Tle-de-France workers due to personal activities.

The results of a Student test indicate that
personal daily mobility is significantly corre-
lated to the form of work organisation (see Table
Al-11in Appendix 1). The mobile s and sedent s
forms are associated to a higher level of personal
daily mobility, owing to more leisure, social
and household logistics activities. Conversely,
personal daily mobility is lower in both the
forms nomad d and sedent d. This reflects
the constraints of morning, evening or night
work on workers.

The mobile_d and sedent d forms of organisa-
tion correspond to lower average personal daily
mobility (Table 6). By contrast, the mobile s
form is not significantly related to personal daily
mobility, indicating that the high work-related
daily mobility associated with it does not take
place at the expense of personal daily mobility.

9. Company heads have the highest number of different daily workplaces
(1.94 on average), ahead of tradespeople (1.52), professional occupations
(1.39) and supervisors (1.39).

10. Administrative and sales staff have the lowest number of different daily
workplaces (1.06 and 1.07, respectively).

11. This trend should be viewed with caution due to a methodological
change in the 2010 survey, where greater attention is paid to local journeys
(which are often related to personal activities).
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Figure — Journeys by socioprofessional category
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Reading Note: Tradespeople working in variable workplaces make an average of 1.34 business trips per day.
Sources and coverage: Enquéte Globale Transport 2010 (IDFM-DRIEA). Employed workers in the sample.

One explanation is that, by providing the oppor-
tunity to access urban resources and facilities,
work journeys increase workers’ personal daily
mobility. Detailed analysis of the reasons for
journeys shows that this increase in personal
daily mobility is due to going to lunch, hence
associated with work activity. As regards the
influence of individual factors, the results are
consistent with those already documented in the
literature. In particular, personal daily mobility
is positively associated with the presence of

young children in connection with care activity
(Grimal, 2012). Part-time work also has a
significant positive effect through more time
available for personal activities (Gallez et al.,
1997). Also, as observed by Coutras (1997)
and Motte-Baumvol et al. (2011), women have
a significantly higher level of personal daily
mobility — despite engaging in fewer leisure
activities — due to more care and shopping activ-
ities. Differences are also observed according
to the place of residence. The concentration of
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businesses, services and equipment in the area
of residence of Paris workers and often in that of
their workplace — a majority of Parisians work
in Paris or in the densely populated surrounding
towns — favours higher levels of personal daily
mobility (Vallée et al., 2016). Lastly, personal

daily mobility is significantly lower for workers
in the lowest skilled categories of the sociopro-
fessional hierarchy and for those with reduced
cultural and financial resources. This may be
partly due, as pointed out by Coulangeon et al.
(2002), to less time spent in leisure activities.

Table 6 — Effects of individual characteristics on the probability of making journeys for personal motives

Proportion (%)  Coefficient Odds ratio

Socioprofessional category

Private sector executives and engineers 17.6 Ref.

Tradespeople 1.5 -0.1335 0.9
Retailers 1.4 0.0663 1.1
Company managers 0.8 -0.0498 1.0
Liberal occupations 1.4 0.0401 1.0
Public sector executives 10.8 0.0229 1.0
Public sector intermediate staff 10.8 -0.0165 1.0
Public sector clerical staff 10.0 -0.1052 0.9
Private sector intermediate staff 10.6 0.0340 1.0
Technicians 45 0.1595 1.2
Supervisors, overseers 1.7 -0.0820 0.9
Private sector clerical staff 8.1 0.0727 1.1
Sales staff 25 -0.4467* 0.6
Personal service workers 3.7 -0.3914* 0.7
Skilled manual workers, drivers 10.2 -0.2202** 0.8
Unskilled and agricultural workers 44 -0.2389* 0.8
Gender

Male 53.8 Ref.

Female 46.2 0.2301*** 1.3
Working time

Full-time 91.3 Ref.

Part-time 8.7 0.3927*** 15
Age

30to 44 457 Ref.

Under 30 15.2 -0.1062* 0.9
4510 59 35.0 -0.2040* 0.8
60+ 4.1 -0.3379** 0.7
Level of education

Higher 59.5 Ref.

Primary 3.0 -0.4734* 0.6
Secondary 37.5 -0.1073* 0.9
Form of work organisation

Sedentary and standard (sedent_s) 59.5 Ref.

Sedentary and shifted (sedent_d) 13.1 -0.3297** 0.7
Mobile and standard (mobile_s) 220 -0.0160 1.0
Mobile and shifted (mobile_d) 54 -0.5007** 0.6
Number of people in the household

Two or more people 81.0 Ref.

Single person 19.0 0.2528*** 1.3
Child under 10

No children 62.1 Ref.

With child(ren) 37.9 0.6670*** 1.9
Place of residence

Urban centre (excluding Paris) 69.1 Ref.

Paris 20.1 0.3840*** 15
Peri-urban 10.8 -0.1685** 08 =
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Table 6 — (contd.)

Proportion (%)  Coefficient Odds ratio
Income quintile®
Fifth 204 Ref.
First 19.2 -0.1728* 0.8
Second 19.8 0.0111 1.0
Third 20.2 0.0163 1.0
Fourth 20.4 0.0606 1.1
Property occupancy status
Owner, homebuyer 51.7 Ref.
Tenant 455 -0.1208*** 0.9
Housed free of charge 2.8 0.0649 1.1
N 12,105

@The thresholds of the monthly income quintiles per consumption unit (CU) are €1,250/CU, €1,800/CU, €2,200/CU and €2,850/CU.
Notes: The results derive from a binomial logistic regression. Significance: * 10% threshold; ** 5% threshold; *** 1% threshold.
Sources and coverage: Enquéte Globale Transport 2010 (IDFM-DRIEA). Employed workers.

4. Forms of Work Organisation
and the Mode of Transport

4.1. A Reduction in Automobile Use
Regardless of the Form of Work Organisation

In fle-de-France, the daily mobility of workers
is essentially motorised.!> The automobile is the
main mode of transport in terms of number of
journeys (47%) and distance (55%), while public
transport is the main mode in terms of duration
(46%). Active modes (walking, cycling) occupy
a more secondary position, except in terms of
number of journeys (28%) (Table 7).

Beyond these averages, there are nevertheless
differences in the distribution of the modes of
transport between the forms of work organisa-
tion, and a Student test indicates that the average
numbers of journeys by automobile, public trans-
port and active modes are significantly different

(see Table A1-2 in Appendix 1).!3 The traditional
form of work organisation is more favourable
to modes other than the automobile.'* In line
with the work of Zilloniz (2015) and Lejoux &
Pochet (2019), the results indicate that shifted
and mobile work organisations are increasing
the use of automobiles. Their use is the most
intensive in the mobile_d form (2.98 journeys,
30.5 km and 104 minutes). This can be explained
by the greater ease of movement and parking and

12. The modes of transport are the individual motorised modes, compri-
sing cars and two-wheeled motorised vehicles (for the sake of simplification
the term “automobile” is used in the text), public transport, active modes
combining walking and cycling, and other modes.

13. Only the averages of journeys by public transport between the “seden-
tary and standard” and “mobile and standard” work organisations, and in
active modes between the “sedentary and shifted” and “mobile and shifted”
work organisations do not differ at the 10% threshold.

14. Regarding the link between work activity and mode of transport, it
should be borne in mind that two-way causality is credible. Although the
choice of mode of transport derives from the activity, the activity doubtless
also derives from the choice of mode of transport.

Table 7 — Mobility by mode of transport according to forms of work organisation

Sedentary Sedentary Mobile Mobile Total

and standard and shifted and standard and shifted
2001 2010 | 2001 2010 | 2001 2010 | 2001 2010 | 2001 2010
Journeys (number/day) 3.54 3.99 3.30 3.63 5.00 5.15 5.01 4.89 3.81 425
Public transport 0.95 1.10 0.64 0.78 0.95 113 0.82 0.95 0.90 1.06
Individual motorized modes 1.83 169 | 2.04 1.97 3.04 2.63 3.38 298 | 214 2.00
Active modes 0.75 1.19 0.61 0.87 0.99 1.37 0.78 0.93 0.76 1.18
Other modes 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.03 0.01 0.01
Distance (kilometres/day) 248 256 | 234 241 35.2 342 | 373 4041 269 281
Public transport 1.2 13.3 6.3 7.7 8.6 1.2 6.7 8.7 9.8 11.8
Individual motorized modes 13.0 11.6 16.6 15.8 257 222 29.8 30.5 16.5 15.5
Active modes 0.6 0.7 0.5 0.5 0.7 0.7 05 0.5 0.5 0.7
Other modes 0.0 0.0 0.0 0.1 0.2 0.1 0.3 04 0.1 0.1
Duration (minutes/day) 99 112 85 94 145 159 151 163 107 123
Public transport 48 60 30 39 44 58 37 47 44 56
Individual motorized modes 43 39 48 45 84 84 104 104 55 53
Active modes 8 13 7 10 16 16 9 11 8 13
Other modes 0 0 0 0 1 1 1 1 0 1

Notes: The Student test shows that the means are significantly different, see Appendix 1, Table A1-2.

Sources and coverage: Enquéte Globale Transport 2001 (DREIF) and 2010 (IDFM-DRIEA). Employed workers.
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the lower frequency of public transport supply
before 7.00 am and after 8.00 pm. Lastly, the
highest daily mobility in the mobile form of
work organisation is also accompanied by more
journeys by public transport and active modes.

Considering only work-related daily mobility,
the results are the same: automobile daily
mobility is the most limited in the sedent s
form (38% of journeys, 41% of distance) and
the most developed in the mobile_d form (64%
of journeys, 77% of distance). In this form of
work organisation, Ile-de-France workers make
more than three times more journeys and travel
nearly four times more in terms of distance
by automobile for work than workers in the
sedent s form. But they also have high levels
of work-related daily mobility, in absolute terms,
by public transport and in active modes.

The recent changes in the use of modes of trans-
port in fle-de-France has benefited alternatives
to the automobile. Active modes and public
transport increase as a proportion of total daily
mobility between 2001 and 2010, from 20% to
28% for the former and 24% to 25% for the
latter, while the proportion of automobile use
decreases from 56% to 47%. The trend is the
same in work-related daily mobility alone, with
strong growth in active modes, from 18% to 24%,
and public transport, from 29% to 32%, and a
sharp decrease in automobile use, from 53% to
44%. This decrease concerns both journeys to a
fixed workplace (Calvier & Jacquesson, 2015)
and to variable workplaces. The main reasons
for this include the increased supply of public
transport, the decrease in the average speed of
automobiles — partly due to higher traffic levels
and parking constraints — and the increase in
their cost (Grimal, 2012).

While these shifts in the use of various modes of
transport can be observed regardless of the form
of work organisation, they are uneven in terms
of extent. The growth in the proportion of active
modes is more associated with Ile-de-France
workers in the sedent s form, with an increase
from 21% to 30%. This reflects in particular the
increase in bicycle use, due to the roll-out of
self-service bicycles available since 2007 in Paris
and later in the surrounding towns. Workers in
the sedent_d form are also using public transport
more. The increase in public transport supply
in the morning and evening, particularly of
buses, and rising fuel costs — the workers in
this form of organisation being among the most
financially vulnerable — explain this. Also, auto-
mobile use has decreased significantly in favour
of public transport in the mobile_s form. These
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trends doubtless reflect the increased difficul-
ties relating to traffic levels and parking in the
urban centres where the variable workplaces
are concentrated.

4.2. The Mode of Transport Used to Travel
to Work Depends on the Form of Work
Organisation

In fle-de-France, the place of residence also has
a major structuring effect on the use of modes of
transport by workers, due to the organisation of
the city and the transport system, with differences
between socioprofessional categories (Sari,
2011; Proulhac, 2019). We provide an illustra-
tion of how wide these differences can be with
the example of two socioprofessional categories
in three different areas of residence in 2010:
Parisian executives'> and intermediate profes-
sions living in urban centres (except Paris) or
peri-urban areas — which are the most numerous
socioprofessional category in these areas (see
Tables A2-1 and A2-2 in Appendix 2). Within
each category, the differences remain notable in
the use of modes of transport according to forms
of work organization, not so much in terms of
numbers of journeys, but by the relative share
of use of automobile. This mode of transport
is much higher among peri-urban workers of
intermediate professions than among Parisian
executives: whether in terms of number of
journeys, distance or time, the hierarchy of the
use of automobile or public transport appears
completely reversed.

We now seek to examine in a more systematic
way the determining factors of the mode of
transport used by Ile-de-France workers to travel
to work. The analysis takes into account the
specific effects of the individual characteristics,
as already done by Sari (2011), and of the form
of work organisation. A multinomial logistic
regression models, all other things being equal,
the probability of using one mode of transport,
with individual motorized modes as the modality
of reference. A main mode of transport is assigned
to each worker from the first work journey of
the day.'® Individual motorized modes, the
reference, account for 47% of the work journeys
considered, compared with 43% for public trans-
port and 10% for the active modes. In addition to
the form of work organisation, the explanatory
variables include the workers’ age, gender,
socioprofessional category, working hours,
education level, place of residence, a control

15. Public and private sector workers are aggregated in order to have
sub-populations of adequate size.

16. The mode of transport for the first work journey of the day is most often
the one used for subsequent work journeys.
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variable for the employment coverage rate,'’
and their household’s property occupancy status,
household’s income, number of people, number
of active workers and presence of a young child
or children.'® The results are presented in Table 8.

The odds ratio suggest that the place of residence
is the most important variable. Parisian workers
are much more likely to use public transport and
active transport modes than urban and peri-urban
workers (a result also obtained by Sari, 2011).
This result is hardly surprising, given the urban
structure and the organisation of the transport
supply in Paris and the urban centres, which
make alternative modes more competitive than
automobiles. Another spatial variable, the rate
of employment coverage in nearby towns, also
has a significant positive effect on the use of
alternative modes. The effect is particularly
positive on cycling and walking, as workers
have shorter journeys between home and work
when the density of same socioprofessional jobs
around the home is high.

Among the individual variables, the results
demonstrate the variation in the choice of mode

of transport associated to the socioprofessional
category. Compared to executives in the private
sector (the reference), the use of public trans-
port is lower for the self-employed, especially
company heads and tradespeople, skilled manual
workers, intermediate public sector occupations
and supervisors, while the use of active modes
is lower for supervisors, corporate employees,
skilled manual workers and technicians.
Conversely, the use of active modes is higher for
personal service providers (as is the use of public
transport), professional occupations, sales staff
and public sector employees. These differences
doubtless partly reflect the more decentralized
workplace of manual workers, supervisors and
technicians, in locations where the availability
of alternative modes is lower. As Coulangeon &
Petev (2012) point out, they probably also
illustrate the social dimension associated with

17. The coverage rate corresponds to the ratio of the number of jobs in a
socioprofessional category (8 positions) to the number of workers in this
socioprofessional category in the area (Baccaini, 1996).

18. We do not introduce variables of holding a public transport season tick-
et or having an automobile since they are very likely of being bidirectional
(Orfeuil, 2000).

Table 8 - Effects of individual characteristics on the probability of using a mode of transport
to travel to work (Reference: Individual motorized modes, N=6,051)

Public transport (N=4,935) Active modes (N=1,119)

Proportion (%)  Coefficient 0dds ratio Coefficient Odds ratio
Place of residence
Urban centre (excluding Paris) 69.1 Ref. Ref.
Paris 20.1 1.4191* 41 1.6448"* 52
Peri-urban 10.8 -0.9015*** 0.4 -0.5600*** 0.6
Socioprofessional category
Private sector executives and engineers 17.6 Ref. Ref.
Tradespeople 15 -1.6376*** 0.2 -0.3198 0.7
Retailers 14 -1.2243** 0.3 -0.3382 0.7
Company managers 0.8 -2.0308*** 01 -0.2059 0.8
Liberal occupations 1.4 -0.5127* 0.6 0.6722*** 20
Public sector executives 10.8 -0.0065 1.0 0.4165*** 1.5
Public sector intermediate staff 10.8 -0.5313*** 0.6 0.3716™* 14
Public sector clerical staff 10.0 -0.0808 0.9 0.5560*** 1.7
Private sector intermediate staff 10.6 -0.0290 1.0 -0.4305*** 0.6
Technicians 45 -0.3387** 0.7 -0.4615* 0.6
Supervisors, overseers 1.7 -0.4965*** 0.6 -1.2946*** 0.3
Private sector clerical staff 8.1 0.0358 1.0 -0.4673*** 0.6
Sales staff 25 0.0735 1.1 0.6008*** 1.8
Personal service workers 37 0.5805*** 1.8 1.1163*** 3.1
Skilled manual workers, drivers 10.2 -0.5737* 0.6 -0.4663*** 0.6
Unskilled and agricultural workers 4.4 -0.2573* 0.8 -0.1190 1.1
Form of work organisation
Sedentary and standard (sedent_s) 59.5 Ref. Ref.
Sedentary and shifted (sedent_d) 13.1 -0.7557*** 0.5 -0.8431* 0.4
Mobile and standard (mobile_s) 22.0 -0.4647*** 0.6 -0.4306*** 0.6
Mobile and shifted (mobile_d) 5.4 -0.9230*** 0.4 -1.0111 0.4
Employment coverage rate within 10 km radius 0.6826*** 2.0 1.0555"** 29 >
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Table 8 — (contd.)

Public transport (N=4,935) Active modes (N=1,119)

Proportion (%)  Coefficient Odds ratio Coefficient Odds ratio
Property occupancy status
Owner, homebuyer 51.7 Ref. Ref.
Tenant 45.5 0.2712*** 1.3 0.3607*** 14
Housed free of charge 2.8 -0.0039 1.0 0.6379*** 1.9
Gender
Male 53.8 Ref. Ref.
Female 46.2 0.2925*** 1.3 0.3785"** 1.5
Income quintile
Fifth 204 Ref. Ref.
First 19.2 0.5883*** 1.8 0.6002*** 1.8
Second 19.8 0.1197 1.1 0.1963 1.2
Third 20.2 0.1632** 1.2 0.1013 1.1
Fourth 20.4 0.0619 1.1 0.0017 1.0
Age
30to 44 457 Ref. Ref.
Under 30 15.2 0.3037** 14 0.2892*** 14
4510 59 35.0 -0.0963 0.9 0.1285 1.1
60+ 41 -0.3165*** 0.7 0.1777 1.2
Level of education
Higher 59.5 Ref. Ref.
Primary 3.0 0.5259** 1.7 0.3370 1.4
Secondary 37.5 -0.1544*** 0.9 0.0731 1.1
Number of people in the household
Two or more people 81.0 Ref. Ref.
Single person 19.0 0.2189** 1.2 0.1030 1.1
Child(ren) under 10
No children 62.1 Ref. Ref.
With child(ren) 37.9 -0.1442*** 0.9 0.0874 1.1
Employment coverage rate in the municipality
of residence -0.0617* 0.9 0.0351 1.0
McFadden'’s pseudo R? 0.123
N 12,105

Notes: The results derive from a multinomial logistic regression. The selected variables are sorted in descending order of significance (stepwise
procedure). The unretained variables are the number of workers in the household and working hours. Significance: * 10% threshold; ** 5% thres-

hold; *** 1% threshold.

Sources and coverage: Enquéte Globale Transport 2010 (IDFM-DRIEA) and 2012 Census (INSEE). Employed workers.

car use, particularly among the self-employed.
Lastly, another significant difference is that
of gender, with women traveling more by modes
of transport other than individual motorized ones
(as already shown by Coutras, 1997).

As regards household characteristics, the
transport mode appears associated with the
occupancy status of the property: tenants make
significantly more use of public transport and
active modes than homeowners or people in free
of charge accommodation. This reflects tenants’
greater proximity to employment as a result of a
more central location — homeownership comes
at the expense of proximity to employment. As
could be expected, the use of alternative modes
also differs according to income: workers with
the lowest incomes travel significantly more by
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public transport and active modes, with the cost
of automobiles being an obstacle to their use
(Jouffe et al., 2015).

Finally, the estimation confirms that the form
of work organisation contributes to the choice
of mode of transport to travel to work. Any
form of work organisation other than sedent s
has a significant negative effect on the use
of alternative modes, with the highest nega-
tive coefficients for those implying a shifted
temporal organisation of work. This reflects
the competitiveness of the automobile in these
forms of work organisation.
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This paper shows that the form of work organ-
isation is a differentiating factor in the daily
mobility practices of fle-de-France workers.
It highlights the interest of addressing worker
daily mobility not only on the basis of the
two-way commute, but in all its complexity
and daily variations. For the fle-de-France
region, the results indicate that mobile forms
of work organisation results in workers making
more journeys, travelling longer distances,
spending more time on transport and making
more use of automobiles. The daily mobility
of those working in variable workplaces
is all the more intense because their high
work-related daily mobility is accompanied
by high personal daily mobility. Tradespeople,
retailers, company heads, professional occupa-
tions, personal service providers and manual
workers are particularly concerned by this
spatial organisation of work. Over the period
under review, the increase in work at variable
locations within the 7.00 am to 8.00 pm time
bracket is one of the drivers of growth in the
daily mobility of workers. The development
of mobile workplaces does not seem to affect
trends in the use of modes of transport. The
decrease in automobile daily mobility and the
increase in public and active transport modes in
lle-de-France concern workers working only in
one fixed location just as much as those working
in variable locations. Thus, the spatial reconfig-
uration of work, while encouraging heavy use
of automobiles for workers working at variable
locations, does not seem likely to impede the
modal shift from the car to alternative modes.

The results also show that shifted temporal
work organisations result in lower personal
daily mobility and increased automobile use in
fle-de-France. This form of work organisation
is typical of manual workers, tradespeople,
sales staff, retailers, professional occupations,
public sector employees and supervisors. The
decrease in automobile daily mobility, which is
evolving, affects workers in both standard and
shifted working hours. It highlights the need to
improve public transport supply, particularly at
peak times, in order to cope with the growth
of daytime work and to support targets for a
modal shift from the car to alternative modes
of transport.

The analysis proposed here should neverthe-
less be further refined. Firstly, the definition
of forms of work organisation only partially
takes into account the diversity of professional
situations. A more granular approach is needed
to deepen the knowledge of the daily mobility
practices associated with certain specific forms
of work organisation. In particular, the spatial
organisation of work only in variable locations,
the dispersion of which raises questions about
distance and duration, deserves special atten-
tion. Similarly, a detailed analysis of the daily
mobility practices of fle-de-France workers
working only at night would be interesting. For
these workers, who are often less financially
well-off, getting to work is all the more difficult
because they are less likely to own a car, the
absence of a driving licence is more widespread,
and public transport provision in their places of
residence and work is lower, more often outside
well-served centres. Similarly, fragmented forms
of work organisation, which are more likely to
lead to high work-related daily mobility, might
require specific analysis.

Finally, the profound changes in work organisa-
tion over the past few years, such as the emergence
of new private or shared workplaces (Bouleau &
Leroi, 2016) and the accelerated development
of teleworking due to the COVID-19 health
crisis, are likely to disrupt the daily mobility
of workers. Such spatial developments open up
new research opportunities and increase the
interest of future work. While the first results
of the new Global Transport Survey (H2020)
for the period 2018-2019 seemed to confirm
the trends of the previous decade — decrease in
travel to fixed workplace, increase in travel to
variable locations, increased use of alternative
modes to travel to work — (Omnil, {le-de-France
Mobilités, 2019), the post-COVID period could
see the use of teleworking, for a long time
limited, more frequent in the next few years,
at least for certain categories of workers, with
major implications for individual worker daily
mobility and transport. Lastly, and more gener-
ally, the question of the links between work
organisation and worker daily mobility should be
analysed in urban areas other than Ile-de-France
which are less specific, particularly in terms of
public transport supply. O
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APPENDIX 1

STUDENT TESTS

Table A1-1 - Differences in means of journeys by motive

| Number of journeys/day | Distance (km/day) | Duration (minutes/day)

Work related motives

Sedent_s vs. Sedent_d i o .
Sedent_s vs. Nomad_s Hkk Hkk -
Sedent_s vs. Nomad_d ok Hkk -
Sedent_d vs. Nomad_s Hkk Hkk -
Sedent_d vs. Nomad_d Hkk Hkk -
Nomad_s vs. Nomad_d Hkk Hkk -
Personal motives

Sedent_s vs. Sedent_d kk Hrk .
Sedent_s vs. Nomad_s ox Hrk .
Sedent_s vs. Nomad_d b ns. ok
Sedent_d vs. Nomad_s kk Hrk .
Sedent_d vs. Nomad_d ns. ** *
Nomad_s vs. Nomad_d dk o .

Note: The null hypothesis is rejected at the threshold of *** 1%, ** 5%; *10% ; ns: not significant.
Sources and coverage: Enquéte Globale Transport 2010 (IDFM-DRIEA). Employed workers.

Table A1-2 — Differences in means of journeys by transport mode

| Number of journeys/day | Distance (km/day) | Duration (minutes/day)
Public transport
Sedent_s vs. Sedent_d ok Hkk ok
Sedent_s vs. Nomad_s ns. ek ns.
Sedent_s vs. Nomad_d ek ok .
Sedent_d vs. Nomad_s ik ok -
Sedent_d vs. Nomad_d o ns. **
Nomad_s vs. Nomad_d ok ok ok
Motorized individual modes
Sedent_s vs. Sedent_d ok Kok ok
Sedent_s vs. Nomad_s R Rk ox
Sedent_s vs. Nomad_d R Rk ox
Sedent_d vs. Nomad_s R Rk ox
Sedent_d vs. Nomad_d R Rk ox
Nomad_s vs. Nomad_d ok ok ok
Active modes
Sedent_s vs. Sedent_d Hrk - .
Sedent_s vs. Nomad_s ok ns. o
Sedent_s vs. Nomad_d ok o %
Sedent_d vs. Nomad_s ok - o
Sedent_d vs. Nomad_d ns. ns. ns.
Nomad_s vs. Nomad_d *ax ok ek

Note: The null hypothesis is rejected at the threshold of *** 1%, ** 5%; *10%; ns: not significant.
Sources and coverage: Enquéte Globale Transport 2010 (IDFM-DRIEA). Employed workers.
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APPENDIX 2

TWO EXAMPLES OF MOBILITY BY TRANSPORT MODE AND FORM OF WORK ORGANIZATION

Table A2-1 — Parisian executives

Sedentary Sedentary Mobile Mobile Total
and standard and shifted and standard and shifted
Journeys (number/day) 412 3.82 5.20 541 4.45
Public transport 1.76 1.33 1.98 1.70 1.77
Individual motorized modes 0.49 0.75 1.02 1.69 0.73
Active modes 1.86 1.64 217 1.95 1.92
Other modes 0.02 0.09 0.04 0.07 0.03
Distance (kilometres/day) 17.3 134 21.1 25.1 18.4
Public transport 12.5 7.8 12.6 10.8 11.9
Individual motorized modes 35 43 7.0 13.1 5.1
Active modes 1.2 0.9 1.3 1.0 1.2
Other modes 0.1 0.4 0.2 0.2 0.2
Duration (minutes/day) 107 92 135 141 15
Public transport 72 54 78 64 72
Individual motorized modes 15 19 31 52 22
Active modes 20 17 25 24 21
Other modes 0 2 1 1 1
Sources and coverage: Enquéte Globale Transport 2010 (IDFM-DRIEA). Employed workers.
Table A2-2 — Peri-urban intermediate professions
Sedentary Sedentary Mobile Mobile Total
and standard and shifted and standard and shifted
Journeys (number/day) 4.06 3.55 5.66 6.02 442
Public transport 0.54 0.14 0.31 0.26 0.45
Individual motorized modes 2.87 3.22 4.70 476 3.35
Active modes 0.65 0.19 0.65 1.00 0.62
Other modes 0.00 0.00 0.00 0.00 0.00
Distance (kilometres/day) 53.2 439 66.5 96.2 56.7
Public transport 23.8 53 10.8 54 18.9
Individual motorized modes 29.1 38.5 55.5 90.6 31.7
Active modes 0.2 0.1 0.2 0.3 0.2
Other modes 0.0 0.0 0.0 0.0 0.0
Duration (minutes/day) 121 87 183 199 134
Public transport 50 13 28 16 41
Individual motorized modes 65 72 150 175 88
Active modes 6 2 5 8 5
Other modes 0 0 0 0 0

Sources and coverage: Enquéte Globale Transport 2010 (IDFM-DRIEA). Employed workers.
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