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Abstract

In sub-Saharan Africa, as in other regions of thetl$, rapid demographic and urban growth has desgigformed the spatial
organization of capitals and other large citiesilThentral districts are more and more denselyfated and urban areas are
spreading out even further due to the expansigegpheral settlements which are frequently unpdaremd short of facilities.
Rapid urbanization, insufficient service provisitre small number of jobs in the outskirts and theircentration in the central
districts have increased daily travel needs. Oyeative is to study changes in daily mobility in Ka&, the capital city of
Senegal, which had 3 million inhabitants in 2018lelss than fifteen years the city’s population ingseased by one million
and important changes in public transport provisiame taken place since the year 2000, such asdhgon of the new state-
owned public transport enterprise and the reorgdioiz of a number of small public transport opeasito create a formal
structure, under the name of AFTU. Neverthelessiynagher operations remain outside the formalizafiocess. This study
is supported by the analysis of data collected/mhousehold travel surveys. These were conduct2ddO (2,301 households)
and 2015 (3,176 households) with similar methodemgn particular the collection of details aboespondents’ travel the
day before the interview. Even though the averagebrer of trips for the population aged 14 years@ddr remained much
the same between 2000 and 2015, many changes dicare place. While the proportion of the “immobitesidents of the
region of Dakar on an average weekday has incresiggttly, the proportion of those who travel exsiltely on foot has
declined substantially. Conversely, there are maoserpublic transport users, and this group is alrassarge as the captive
pedestrians. The precise nature of these changes acording to gender, age, income and placesidence. The AFTU
buses, which did not exist in 2000, are currerityyhost widely used mode of public transport, batrble of the small-scale
transport operators is still significant. In a aotitof increasing and complex mobility needs itésessary to rely on operators
in all market segments and on a real transportoritw

Keywords:daily mobility; modal share; walking; motorisaticaite; public transport provision; urban growthukehold
travel survey; Dakar.

1. Introduction

In Africa, and particularly in sub-Saharan Afriea,in other regions of the South, rapid urban dgnowt
has deeply transformed the spatial organisatiazapitals and other major cities. The peripherakson
where the majority of new housing is located arplarmed, short of facilities (Myers, 2005; Rakodi,
2005), and frequently inappropriate for residents @ recurrent landslides and floods (Cissé ayé,Se
2015). In a context of prevailing poverty, the @sge capacity of public stakeholders is very lidhite
and they cannot meet the population’s social ne€ds.public sector is thus barely involved in the
provision of housing which depends essentially daape initiatives. Neither the State nor the local
authorities are able to provide local facilitiesdaservices such as schools, dispensaries, water and
sanitation. They have difficulties maintaining thads and regulating public transport which is pfes
by informal and/or small-scale operators, who ofisgfer to operate in districts with good accesigybi
In addition, transport measures are often impleeirt a patchy manner with no consideration of the
interrelationships between spatial planning andsjpart (Dimitriou and Gakenheimer, 2011).

These changes are taking place in a context of edadisparities of access to motorized modes of
transport, which is a major feature of the citiésh® South (Vasconcellos, 2014; Diaz Olvera et al.
2015). The difficulty of travel is heightened byetincrease in distances, the poor quality of servic
provided by public transport and the fact that $ase very high for low-income households
(Nkurunziza, 2013; Venter, 2011), particularly ones with low accessibility (Diaz Olvera et al. 18]

In spite of the difficulties involved in day-to-d&avel, the inhabitants of large African citiestdavel,
but differently according to their means and terial position, income, gender, age, place otflezsie,
etc. In particular, it is necessary for the podogcable to move and reach the places where resoare

* Corresponding author. E-mail addrgsascal.pochet@entpe.fr.



available, whether for work or job-seeking, edumatihousehold provision, administrative formalities
or to maintain social networks (Bryceson et alQ2MDiaz Olvera et al., 2013 ; Langevang and Gough,
2009; Lucas, 2011; Mandel, 2004; Salon and Guly&hi0). In this context, the objective of this pape
is to study how daily mobility is changing in adarsub-Saharan African city. The example we shall
consider is Dakar, the capital of Senegal, whicexiseriencing marked population growth and where
the transport sector has undergone major changeseémt years. Although surveys that cover mobility
in African cities are scarce, in the case of Dakarhave the opportunity to undertake quantitative
analyses of mobility across time. The reason fa ihthat, in the framework of the Program for the
Improvement of Urban MobilityRrogramme d’Amélioration de la Mobilité UrbainBAMU) and the
Support Project for Transport and Urban MobilRydjet d’Appui au Transport et & la Mobilité Urban
PATMUR), two household travel surveys were condaigte2000 and 2015 in order to gain a better
understanding of trips and mobility.

This paper is organized as follows. First, we sta#cribe the main urban changes that have taken
place in Dakar (2) and then present public trarispavision and how this has been modified (3)
followed by a description of the data we used {4e most significant changes in mobility that have
taken place during the last 15 years are then piredeising descriptive statistical analysis (5). &all
then focus on the changes in the distribution efittobility profiles of individuals according to these
of personal transport modes (6) and public trarispodes (7). Finally, we shall summarize the main
results and highlight the need for public transpofte reorganized (8).

2. Urban growth under geographical constraints

The metropolitan area of Dakar consists of fouragiepents which together make up the region of
Dakar: Dakar, Guediawaye, Pikine and Rufisque (Eigwhere 3.05 million inhabitants lived in 2013,
more than one-fifth of the Senegalese population.tke sake of simplicity we will hereafter refer t
the department of Dakar as “Dakar” and the regiddakar as “the region”.

The population of the region increased rapidly nigithe second half of the 2@entury: from only
132,000 inhabitants in 1945 to 375,000 in 1960 MilBon in 1988, 1.8 million in 1995 and 2.2 mdh
in 2002 (Sakho, 2002; Syscom, 2001; ANSD, 2014jvéicer, the average annual growth rate decreased
markedly at the beginning of thes2dentury, 3% in 2000-2013 compared with 4.2% in8:2800.

The majority of the region’s inhabitants live irban areas and the average population density385,7
inhabitants/krA(ANSD, 2014). The percentage of the populatiombtivin Dakar and Guediawaye fell
slightly in 2002-2013 while it increased in Pikiaed Rufisque (Table 1). Still, almost three-quartdr
the population are concentrated in Dakar and Pikimée Rufisque contains most of the rural areab an
land reserves.

—————
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Fig. 1. The region of Dakar.



The geography of the Cap Vert peninsula, wheregbien of Dakar is located, has a crucial influence
on the direction of urbanization and the configirabf the road network, which can only be extended
from west to east (Sakho, 2014). A great numbedaiinistrative and economic activities and services
are located in the peninsula’s southern extrermt000, 60% of the region’s working population had
their workplace in Dakar and 15 years later thegprtion still remains high, 58%. In the case dfifra,
the proportion increased slightly, from 23% to 26%.

Table 1. Distribution of the population of the Ragiof Dakar in 2002 and 2013 (%).

200z 201z
Dakal 40.3 36.t
Guediaway 12.1 10.t
Pikine 35.2 37.%
Rufisque 12.¢ 15.¢
Region of Dakar (million inhabitan 2.1¢ 3.0¢F

Source: ANSD, 2014, population censuses. Calculatigrthe authors.

As in other cities in developing countries, urbatian rapidly spread to unplanned areas which were
far from the centre and often insuitable. Urbartlesgients, both formal and informal, spread out
progressively since the 1950's in Pikine, since1fié0’s in Guediawaye, and the 1980’s in Rufisque
(Sakho, 2002). Because of the geographical charstate of the site, the dissociation between home-
and workplaces is particularly marked and the Dahketropolitan area has the features of a “paribn
city” (Lombard et al., 2006:199) where "the divoroetween functional centrality and geographical
centrality constitutes one of the main constramhitsobility” (Sakho, 2002). Some evidence of cdiiyra
is also observed in Pikine, but it seems to takddhm of centrality “by default”, due to the fabhat the
cost of daily access to Dakar’s city centre istimh for many inhabitants from the suburbs (Beré&diog
2008).

Commuting is concentrated on just a few roads whiehalso used for internal trips, thus resulting
in frequent congestion. Rapid urbanization and dgaphic growth, insufficient service provision, the
small number of jobs in the peripheral zones aed ttoncentration in the central districts, paticly
in the southern tip of the peninsula, increaseydakds to travel inside Dakar and into it from dkiger
three departments. Personal car and motorcycle rsipeis very low and most of this travel can be
provided only by public transport, which depends farge extent on privately owned public transport
in the form of microenterprises. During the lastyEars, several changes have been observed in the
urban transport sector: the state-owned transpuergise SOTRAC has been replaced by another,
Dakar Dem Dikka number of small public transport operators Hzeen formally reorganized; attempts
have been made to reorganize the positioning aechtipg conditions of public transport stationgla
road has been opened between Dakar and Diamniade iwestern part of the region (SCE-Safege,
2014), where the construction of a new economicibuimder way; in addition, the development of the
activities of CETUD, the organizing transport authority.

3. Diversity of transport modes®

The Dakar region has a wide range of public trantspodes, and diversity is present not only as
regards the type and size of vehicles but alsoctieacteristics of the operators (public/private,
formal/informal, small scale/large fleet, etc.).rfhermore, the boundaries between the different
categories are not clear-cut. Nevertheleas rapideandNdiaga Ndiayaninibuses, unlicensed shared
taxis landog, and taxis can be classified as small-scale ¢pesawvhileDakar Dem Dikkand Tata
buses can be classified as formal public transpodes.

2 The Executive Board for Public Transport in Dakaoigseil Exécutif des Transports Urbains de DakETUD) is a public
agency created in 1997 in order to implement anditoopolicy for the public transport sector in tregion of Dakar. The
Ministries of Transport and Finance are respondibiteissuing licenses for transport operators wWiGEETUD determines
routes, signs and monitors contracts with the Beenoperators, carries out studies and conductstivoel training for
operators, and, last, formulates proposals foisprart pricing, improving infrastructure, traffic megement and road safety.
3 The following references have been consulted i section: Kumar and Diou, 2010; Diouf, 2002; @aj 2002;
Lammoglia, 2013; Lombard, 2015; Ndiaye S.A.S, 2Md@iaye I., 2015; Teurnier and Mandon, 1994.



3.1.Public transport modes

Thecar rapideminibuseg" rapid coachés are the oldest public transport mode in DakageyTiirst
appeared in 1947 and were at that time deemedfaster than the other modes of transport, herege th
name. The vehicles are light commercial vehicleslenay Renault that have been converted for
passenger transport, with a seating capacity aftdtd Their history has been marked by severadgda
from a ban to tolerance and implicit acceptancd,itmas not until the 1970s that their role in gublic
transport market was fully recognized. The publitharities then tried to regulate tlears rapides
sector and to ensure its complementarity with theeb from the public enterprise by specifying the
fares, schedules and routes, and providing incesiis encourage the vehicle owners to replace their
vehicle(s). But few operators complied with theulagjons and the informal characteraairs rapides
still prevails.

The Ndiaga Ndiayeminibuses first appeared in the 1980s. Like ¢hes rapides they were light
commercial vehicles (mainly made by Mercedes) winad been converted for passenger transport,
with a capacity of around 45 seats. They were naafted the operator who owned the largest number
of vehicles, officially 250 in 2003 (Lombard, 20189). In the 1990s, thBdiaga Ndiayeinitially
provided transport services for employees, notédlydockers commuting to and from the port. They
then extended their activities to include publansport services between Dakar and its suburbs.

In the 1990s, in a context of fast urbanization aratked demographic growth, the state-owned bus
company, SOTRAC, was unable to satisfy increasergahd for transport. The numbercaf's rapides
andNdiaga Ndiayencreased constantly reaching 2,500 to 3,000 {eshievhich represented about two-
thirds of the transport market. Most of tbars rapidesand Ndiaga Ndiayebelonged to small-scale
operators, who usually owned only one vehicle drileavery most just a few vehicles.

At the beginning of the 1990s, the age and poodition of the vehicles, together with the need for
the public authorities to regulate the activitytlod minibuses, led the authorities to initiate arbgious
program to professionalize the activity and renke/\tehicle fleet. However, due to strong opposition
from the small-scale operators, the project wasaotially implemented until 2003 with funding from
the World Bank. The renewal program was based mamtial leasing over a 5 year-period, with the
operator contributing 25% of the new vehicle’s ase price. This amount was financed by a scrapping
premium for the old vehicle (1-2.5 million CFA Fem). The operators are organized in economic
interest groups (GIE) which grouped together forrRTA (Association de Financement des
professionnels du Transport UrbairAFTU monitors the credit-lease contracts anthésintermediary
between the GIEs on the one hand, and the CETUDtledupplier of vehicles on the other. The
operators undertake to follow the routes designdgdCETUD, and comply with the departure
frequency, pricing, ticketing and training requiesms. The first new vehicles were Indian,
manufactured by Tata, but this manufacturer was tkelaced by the Chinese firm King Long. The
vehicles are 40-seater buses, still known locaflyTatas There are currently approximately 300
operators which are grouped together to form 14sGl&d own 1,300 vehicles in running order that
serve almost 60 routes. However, failures to conmptir pre-defined routes and departure frequencies
are still common (Orrico Filho et al., 2015). Vdkioverloading and the strenuousness of journeys ar
regularly mentioned by the press (e.g. La Gaz2@#4). Despite the very high patronage achieved by
theTata manycar rapideandNdiaga Ndiayeperators have still not joined the vehicle rerlgwagram
and continue to work as before.

Clandosare private cars used, regularly or occasionalyynlicensed shared taxis. They serve areas
in the outskirts (Guediawaye, Pikine and Rufisgima) are usually well known to the drivers. Their
routes are “recurrent and well structured” (Lamneygk013:74), so that they may be identified easily
by customers in the absence of any distinctive. Sitpeir number has considerably increased and they
have replaced the former authorized suburban shaxex) known locally as “green and white taxis”.

Metered taxis are usually yellow and black, but s@re entirely yellow or blue. The latter operate
by telephone reservation while yellow and blackgaxuise the streets of Dakar in search of clients

Dakar Dem Dikk“round-trip” in wolof, the local language), is the current state-owneddompany.

It came into being in 2000, after SOTRAC was dexlabankrupt, following a long period of
management difficulties, financial losses and aedin its position in the public transport markadkar
Dem Dikkbegan operating with second-hand buses and ibnlgsn 2005 that 400 new 80-seater Tata
and Volvo buses were purchased. Fourteen routee 8skar, six routes connect Dakar to the other
departments and three routes connect two suburbs.

The PTB Petit Train de Banlieug'Small suburban train”) is an urban train thas b@en operating
since 1987 with just one line between Dakar anddgug, in the south of the conurbation. The train



service runs only at peak hours (6:00-10:50 am)-8:80 pm) on working days so the number of
customers is very small compared to the road pubdinosport modes. In the 1990s, the PTB was
perceived as “the backbone of the transport integra(Sakho, 2104:55). But in line with the 2008
Dakar urban mobility plan, the Bus Rapid TransiR({B project is now considered as the main route on
the future public transport network.

The other public transport modes in Dakar includesé-drawn carts. These operate mainly in Pikine
and Rufisque, especially in areas with poor acbéggifor motorized vehicles.

3.2.Personal vehicles

Sub-Saharan African cities are characterized by kev car ownership rates due to the high costs of
vehicle purchase and use compared to the buddké afast majority of households, and the region of
Dakar is no exception (Diaz Olvera et al., 2013jhdugh the total number of private vehicles on the
roads is increasing every year, household vehisteeoship is very low and in 2015 more than three-
qguarters of all households are without a vehicleaoy type (Table 2). The ownership of personal
vehicles, particularly cars, is restricted to theell-off” population. In 2000, half the personalrga
belonged to households living in residential avelaie less than 3% of them were owned by households
living in non-regulated precarious settlements ¢8yg 2001). Most of the residents thus have no
personal vehicle (car, motorcycle or bicycle) agithdisposal. In 2000, there were on average
17 cars/1,000 inhabitants and even though this gotigm has increased by more than 50%, the
motorization rate still remains very low in 201%, @ars/1,000 inhabitarits

For the vast majority of the city’s residents, ac# areas outside their neighborhood depends on
their capacity to access public transport, whoge! lend quality of service and pricing may differ@ss
areas, times of the day and day of the week.

Table 2. Rate of household personal vehicle owngiatthe region of Dakar in 2000 and 2015
(percentage of households)*

200( 201t
Horse-drawn carriage or bicyc 0.c 2.€
Motorcycle 2.1 4.t
Cal 12.¢ 15.2
No vehicle 84.2 77.7

* Households owning at least one car may own otypees of vehicles, such as motorcycles or non-nsedrvehicles.
Similarly, households owning at least a motorcyokey also own non-motorised vehicles.

4. Data: two household travel surveys

The two household travel surveys used in this studge conducted in 2000 (Syscom, 2001) and
2015 (Sitrass-Curem, 2015), and were funded by QET/both cases the region of Dakar was covered
and there are strong similarities in the surveyhmasology as well as in the type of information eotkd
on trips and some of that concerning householdsratidduals. Their shared characteristics meaw the
can be used to make valid comparisons between miabjlity in 2000 and 2015.

4.1. Geographical stratification and sampling

The whole region was stratified on the basis ofafmn within the region, type of housing
environment, and residents’ standard of living. Huevey census districts were selected randomly
within the different types of stratified areas. &y, the sample of households was selected randoml
within each selected census district. Within eagtisehold, individuals aged 14 years and older were
interviewed in 2000 while in 2015 the minimum agesviowered to 11 years.

The geographical stratification of the area covdngthe 2015 survey employed a more fine-grained
division than in 2000, and the number of surveyeakas districts was also higher. This is due plrtia

4 By way of comparison, there were on average 474/1600 inhabitants in 2014 in Spain and 482 ca@@/dBhabitants in
2011 in France.



to the inclusion in 2015 of the large number of emrthat have been urbanized since 2000. The
stratifications were not based on exactly the sameciples and because of this they are not
superimposable.

To ensure statistical representativeness of theegugamples, data weighting was performed on the
basis of the 2002 census for the 2000 survey am@@®i3 census for the 2015 survey. Table 3 shows
the main characteristics of both surveys and thmuladion in the region of Dakar at the time of the
surveys.

Table 3. Main characteristics of the 2000 and 2@disehold travel surveys.

200c 201t
Number of geographical str: 15 41
Number of surveyed census distr 16C 41¢
Number of surveyedouseholds per census dist 15 5or 1(
Sample of householc 2,301 3,17¢
Sample of individua 8,65¢ 13,41°¢
Minimum age of surveyed individui 14 11
Total number of inhabitants (millio 2.1 3.2
Total number of inhabitants >= 11 years (milli - 2.4
Total number of inhabitants >= 14 years (milli 1.C 2.2
Total number of househol 287,63 494,664

Source: Syscom, 2001; Sitrass-Curem, 2015.

4.2. Data on households and individuals

Even though the questionnaires used for both sarmeye not strictly identical, many sections were
common to both. Information on the household armthdausehold member was collected for both
surveys. The head of the household provided gemgi@mation such as the main socio-economic
characteristics of all the members of the househbkcharacteristics of the dwelling, assets owned
the household (including vehicles) and access ®chservices (education, health, markets). Each
household member (over 13 years of age in 200@aad10 years of age in 2015), including the head
of household, was interviewed separately and gafeemation on:

» his/her personal characteristics (education, ptéhce of education or work, customary transport
modes for commuting, personal income, access sopal vehicles, etc.);

* his/her opinions on transport modes;

» each of his/her trips undertaken the day beforanteeview, whatever its distance, duration or the
transport mode(s) used.

Trips were listed in chronological order and thiofeing information was collected for each: origin
and destination, departure and arrival time, pwposimber of segments, transport mode for each
segment, public transport expenditure, and in 0f5Xurvey, parking expenditure and tolls.

To guarantee the comparability of the data betw2@d0 and 2015, the findings in the following
sections refer to the population aged 14 yearsoéset and for trips made during the day before the
interview, from Monday to Friday.

5. M obility changesin 2000-2015
5.1. Global mobility indicators

The average number of trips for the population agkegears and older remained stable between 2000
and 2015, as can be seen in Table 4. In cont@si €hanges are observed in the distribution p$ tri
according to purpose. In 2000, almost seven ofyetesr trips were generated by work/education or by
personal business/household related activities thadrest by social/leisure activities. In 2015, the
proportion of made trips for work/education hagé@ased substantially (+12 percentage points) aad th
purpose accounts for almost half the trips. Therion of trips made for social/leisure activitiess
decreased markedly (by 9 points) while only a slidacrease (2 points) is observed for personal
business/household related activities. The redaatiohe percentage of trips generated by sodsiite



activities is particularly marked among the workgpulation who seem to be more focused on their
professional activities. In 2000, professional \atés accounted for 50% of their trips and this
proportion has increased to 61% in 2015.

A comparison between the modal splits in 2000 diibZhows a 5 point decrease in the percentage
of pedestrian trips. All the same, walking stilay$ an essential role in daily mobility and two otit
every three trips are pedestrian (Fig. 2). In lwith this, while on the whole motorized modes pay
greater role in 2015 than in 2000, public transpacteased its share more than personal motorized
vehicles (increasing by 3.7 points and 0.7 poispeetively). The share of the “other modes” (non-
motorized and more uncommon motorized transportespédlso increased (by 0.7 point) but are still
very low. Cars and motorcycles are used for only &%rips due to the low motorization rate (see
Section 3).

The average duration of each trip has remainee gtable but significant differences have appeared
according to the transport mode (see Table 4).i®trahsport trips are still the longest even thHotlge
average duration has diminished (by 4 minutes). S¢e®nd longest are car trips, which have on the
contrary increased significantly in length (by 7notes). Pedestrian trips, which are the majority,
currently take on average nearly 11 minutes, wahgit upward trend. In 2000, three-quarters esth
trips had a duration of less than 13 minutes, winiah risen to less than 15 minutes in 2015. As a
consequence of changes in the use of transportsw@oakthe duration of trips, the average travegbtd
time increased slightly between 2000 and 2015 tmiites.

Table 4. Mobility indicators in Dakar for 2000 aR@15 (14 years and over, Monday to Friday).

2000 2015
Number of trips per day per individual 3.21 3.28
Distribution of trips according to purpose (%)
Work and education 35.2 48.0
Personal business and household related
activities 34.1 31.8
Social and leisure activities 28.7 19.1
Average duration of trips by transport mode
(min)
Walking 10.3 10.9
Public transport 43.0 38.6
Motorcycle 22.0 214
Personal car 23.4 30.9
Other modes (non-motorized and motorized) 32.7 31.8
All 18.3 19.3
Average travel-time budget per day (min) 58.9 62.2
2015 26.1 50 1.1
2000 729 224 43 0.5
0% 20% 40% 60% 80% 106%
m Walk Public Transport
Personal motorized mode Other Mode*

* Horse-drawn carriage, bicycle, boat, truck, bes/Ees for employees and students, urban train.

Fig. 2. Modal split in 2000 and 2015 (percentagmyation aged 14 and over, Monday to Friday).



5.2. Attractiveness of Dakar

The proportion of inter-departmental motorizedsiias fallen from 32.6% to 28.5% over the 15 year
period between the two surveys (Table 5). The mtapoof internal trips has also fallen in Dakarilgh
it has risen in Guediawaye, Rufisque and to an gveater extent in Pikine. Even though urban sprawl
conveys the expansion of population from west &1 g@re rapidly than that of jobs, it also geneyate
greater internal attractiveness within each ofghapheral departments. These changes also provide
evidence of the growing role of Pikine, which iswioned by the percentage of the region’s residents
travelling to the different departments.

Table 5. Distribution of motorized trips accorditogorigin-destination by department
(percentage, population aged 14 and over, Mond&yitiay).

Intra-department Inter-
Dakar Guediawaye Pikine  Rufisque department All
2000 515 2.0 10.2 3.7 32.6 100
2015 45.2 4.1 16.0 6.1 28.5 100

Table 6 shows the percentage of the region’s inthiats that traveled to each department the day
before. The relative reduction in Dakar’s attragtigss is confirmed, 43% of the inhabitants traviled
Dakar the day before in 2015, i.e. 5% less thaB0@0. This reduction is partially explained by the
general decrease of the percentage of mobile ohai$, the effects of which are also observed in
Guediawaye and Rufisque. Travelling to Pikine, lom other hand, has greatly increased, rising from
21% to 28% of the region’s inhabitants. This is duparticular to its stronger attraction for indivals
living in Rufisque: while in 2000 5% of this grotnaveled to Dakar and only 2% to Pikine, in 2015 th
rates were practically the same (8% and 7%, reispdgt Residential moves on the part of middle-
class inhabitants from Dakar to Rufisque to actetter housing conditions at lower cost increased
travel between the two departments. However, tpadeent located between the two, Pikine, has also
benefited from this situation. The observed charagessmall but they nevertheless show a relative
reduction over the 15 year period of the dispdréiwveen functional centrality (Dakar) and geogregihi
centrality (Pikine).

Table 6. Proportion of the region’s residents tiavg to the different departments
(percentage, population aged 14 and over, Mondé&yitiay).

Dakar Guediawaye Pikine Rufisque
2000 47.9 10.5 21.2 13.1
2015 42.8 8.5 27.8 11.7

6. M odal mobility profile

Categorization of the inhabitants of the regioDakar according to the modes of transport they used
on the previous day sheds a new Iight on dailyafstaansport modes and how this changed between
the surveys (Table 7). The population is thus diglichto six groups:

those who did not travel at all;

e “captive pedestrians” who traveled only on foot;

« those who used a road public transport mode atdeae but who may also have traveled on
foot or by a hon-motorized mode of transport oh&sttransport modes” (see below);

« users of a personal mode of transport, motorcyobag as the driver or a passenger, but who
may also have traveled on foot, by a non-motorimextie of transport, “other transport
modes” (see below) or a road public transport mode;

« users of the other transport modes, motorized prsuch as a horse-drawn carriage, bicycle,
boat, truck, bus services for school children amgpleyees, and urban train, but who may
also have traveled on foot;

« finally, those who made at least one interurbgm o any distance and by any transport
mode, but who may also have made urban trips.



Table 7. Modal mobility profile of population ancbhility indicators (population aged 14 and over,
Monday to Friday).

Travel time
budget (min)
2000 2015 2000 2015 2000 2015

% Number of trips

Did not travel at all 125 154 0 0 0 0
Traveled only on foot 49.2 39.1 3.87 3.92 40 45
User of public transport 30.8 37.9 3.43 3.79 107 98
User of a personal motorized méde 5.8 5.9 3.83 4.32 95 105
gﬁgrrﬁ;tgtr?zeé d’f;"des (non-motorize s & 45 374 438 64 87
Urban and inter-urban traveler 1.1 05 0.86 1.03 19 17
All 100 100 3.21 3.28 59 62

1 ndividuals in this group may also have traveledaot or by a non-motorized mode of transportathér transport modes”.
2Personal car or motorcycle, as driver or passergdividuals in this group may also have traveledfoot, by a non-
motorized mode of transport, “other transport mbaes road public transport.

3Horse-drawn carriage, bicycle, boat, truck, busises for employees and students, urban trainviddals in this group may
also have traveled on foot.

The number of residents who did not travel the loefpre the interview and stayed at home all day
has increased and currently more than one in sedériduals belongs to this category. Nearly two in
five individuals traveled solely on foot in 2015hieh is ten points less than in 2000. The fact that
more than half of the 2015 population mobility vegther null or limited to pedestrian trips shoutat n
conceal the increasing use of motorized transpode®. Nearly 44% of the population use a motorized
transport mode in 2015 compared to 37% in 2000.edezr, if we consider only the population that
was mobile on the day before the survey, more Hafnused a motorized transport mode, be it public
or personal, at least once (52% in 2015 and 412000).

The group of public transports users is largerQ@=than in 2000 (by 7 points), and has become
almost as large as that of captive pedestrians.gitigp of personal modes users remained the same
size in percentage terms, standing at 6%. Thévastjroups of the list are still minorities, buethhave
undergone different changes: the group consistintpe users of “other modes” has become larger,
while that of individuals having made interurbapdrhas shrunk.

Among all the groups, we observe an increase afitingber of daily trips, but this increase is greate
among the users of personal vehicles and the wdetsther modes” (by 0.49 trip and 0.64 trip,
respectively). In line with this, these are the sayjroups for whom the travel time budget has iregda
notably (by 10 minutes and 23 minutes, respect)yélyt this trend has also affected those who trave
only on foot (who spend 5 minutes longer). On ttheeohand, users of public transports saw theietra
time budget diminish (by 9 minutes).

A more detailed analysis of the use of transporde@sowithin each group provides some interesting
findings. On the one hand, the decrease of theoptiop of captive pedestrians (a 5 point reductisn)
higher than the decrease in the number of tripgon(a 4% reduction). This is due to the fact timeat
number of pedestrian trips increased to differiregrdes in the various groups of users: captive
pedestrians (3.9 trips in 2015 compared to 3.80002, public transport users (1.6 trips in 2015
compared to 1.2 in 2000), and personal mode uge2dr{ps in 2015 compared to 0.9 in 2000). On the
other hand, among the public transport users, $leeofl public transport remained stable: 2.2 trips o
average, in 2015 as in 2000. Thus the increase@lgrece of public transport in the modal distribati
results mainly from the acquisition of new custosneithin the population and not because of more
intensive use by public transport users.

Finally, the type of modal mobility profile seemissely related to the economic capacities of the
individual's household, as well as to gender, agel, place of residence. At both dates, the pergenta
of captive pedestrians decreases as the per ¢apitzhold income rises and this decrease seems to b
more regular in 2015 (Fig. 3). Conversely, the pstage of the population using public transport
increases with income. There is, however, a droprgnthe wealthiest individuals due to the greater
use of personal vehicles, which is a charactetigtit strongly marks out this group.



2000 2015

100% 100%
O Urban and interurban O Urban and interurban
90% - traveler 90% - traveler
80% @ User of other modes 80% @ User of other modes
70% 70%
@ User of a personal @ User of a personal
60% motorized mode 60% motorized mode
50% @ User of public 50% @ User of public
transport transport
40% - 40% -
@ Traveled only on foot @ traveled only on foot
30% 30%
20% | 0O Did not travel at all 20% | O Did not travel at all
10% - 10% -
0% T 0% T
Ql Q2 Q3 Q4 Qs Ql Q2 Q3 Q4 Q5

1Q1.: the poorest fifth of households; Q5: the ri¢Hifh of households.

Fig. 3. Modal mobility profile, according to pergita household income bgaquintile in 2000 and 2015
(pércentage, population aged 14 and over, Mondé&yitay}).

Clearly men use personal vehicles more than womdm@men are more often captive pedestrians
than men, even if gender differences became leskeshdetween 2000 and 2015 (Fig. 4). Women
benefited more than men from the growing use ofiptitansport. Conversely, the proportion of women
who did not travel the previous day is nearly twticat for men (19.6% compared to 10.4%).

Immobility is strongly connected not only to age also to not having a job or having a low level of
education. The proportion of immobile individuaistahctly increases above the age of 45 years and
this was even more apparent in 2015 than in 2002015, for the population aged between 46-55 years
the proportion of immobile individuals was about¥2@ompared to approximately 30% for those
between 56-65 years old and 40% for the 66-75 gkir{Fig. 5). At both dates, the use of walking as
the only mode of transport during the day was ¥eguent among youngsters, particularly those from
primary and junior high school. The increase inube of public transport is confined to adults dods
not affect individuals under 18 years old.

100% - 100%

O Urban and interurban OUrban and interurban
90% - traveler 90% traveler
80% B User of other modes 80% M User of other modes
70% - 70%

@ User of a personal @ User of a personal
60% - motorized mode 60% motorized mode
50% @ User of public transport 50% @ User of public transport
40% 40%

W Traveled only on foot W traveled only on foot
30% - 30%
20% ODid not travel at all 20% 0O Did not travel at all
10% - 10%

0% 0% |
Women Men Women Men

Fig. 4. Modal mobility profile, according to %ﬁndBrZOOO and 2015 (percentage, population aged 14
and over, Monday to Friday).



2000 2015

100% 100%

O Urban and interurban O Urban and interurban
90% traveler 90% ] | traveler
80% @ User of other modes 80% | | @ User of other modes
70% 70%

@ User of a personal @ User of a personal
60% motorized mode 60% | motorized mode
50% @ User of public 50% @ User of public

transport transport

40% - 40% - S

W traveled only on foot W traveled only on foot
30% 30%
20% - 0O Did not travel at all 20% | | ODid not travel at all
10% - 10%

0% T T 0% .
14-25 26-65 66 or more 14-25 26-65 66 or more

Fig. 5. Modal mobility profile, according to ageogp in 2000 and 2015 (percentage, for population
aged 14 and over, Monday to Friday).

Finally, use of transport modes is also influenbgdesidential location. In 2015, the proportion of
captive pedestrians is markedly higher in the penigl departments (49% in Rufisque and 42% in
Pikine) than in Dakar (35%) and Guediawaye (32%R000, residential location was most influential
for the most distant department, Rufisque, wheggtiportion of captive pedestrians was 8 percentag
points higher than in the other departments.

7. Public transport use

When the percentage of the population that uselcpunsport has increased, it is interesting to
examine the use of each public transport mode mlosely (Table 8). The AFTUata buses, which
did not exist in 2000, are currently the publimmport mode that is the most widely used on a daily
basis, by nearly one in five residents. Logicalig AFTU buses grew at the expense ofcduerapide
andNdiaga Ndiayaninibuses which they replaced (see Section 2) Idtter modes are in rapid decline,
but they are still far from being marginal becatksey are used by one resident out of seven.

The percentage of individuals using taxis has ragthfairly steady, while there has been an increase
in the use of unlicensed taxiddndo$ andDakar Dem Dikkbuses. The improvement in the bus services
(number of vehicles and routes) provided by theestavned enterprise which replaced SOTRAC, put
a stop to the reduction in patronage observed @920

Table 8. Individuals who used public transport n®utethe region of Dakar (percentage, population
aged 14 and over, Monday to Friday).

Percentage of individuawho used a. 200(¢ 201t 201%-200C
Taxi 5.1 5.& +0.7
Clandc - unlicensed shared té 6.€ 9.1 +2.5
Car rapide minibus 17.€ 11.1 -6.8
Ndiaga Ndiay minibus 13.C 3.€ -94
Tate — AFTU bus 0 19.t +19.t
Dakar Dem Dikl bus® 2.5 4 +1.5
Individuals who used public transport mode . 30.¢ 37.¢ +7.1

least once on the previous day

11n 2000 this included licensed “green-taxis”.

2 SOTRAC buses in 2000.

3 The value is less than the sum of the column kseciwan individual used more than one public tpansmode,
he/she has been counted only once.

An examination of the use of public transport mode®ng the population that uses them confirms
these findings and provides an additional undedétgnof the changes in the public transport market



(Table 9). In 2015 a public transport user traveladaverage by 1.36 different public transport nsode
and half of the users traveled by AFTU bus. Thigpprtion is similar to that for thears rapidesin
2000. Thecars rapidesandNdiaga Ndiayénave suffered significant falls but together they still used
by more than one-third of public transport usdrsccar rapideis required by nearly three users out of
ten and théNdiaga Ndiayedy nearly one tenth of users. Lastly, the relapwesition of the unlicensed
taxis has improved.

Table 9. Public transport patronage in the regfobakar
(percentage, population aged 14 and over who ibransport modes, Monday to Friday)

Percentage of individuals who traveled by pu 200( 201t 201t
transport at least once on the previous day and 2000
who used a...

Taxi 15.C 14.¢ -0.2
Clandc - unlicensed shared ti* 19.£ 23.¢ +4.4
Car rapide minibus 53.¢ 28.5 -25.¢
Ndiaga Ndiay: minibus 37.7 8.t -29.2
Tate — AFTU bus 0 49.¢ +49.¢
Dakar Dem Dik| bus® 7.5 10.2 +2.€

! For each column, the sum of percentages is maret80%, as public transport users may have uffedetit public transport
modes during the day.

2n 2000 this included licensed “green-taxis”.

3 SOTRAC buses in 2000.

8. Conclusion

A million more inhabitants and the rapid growthuoban areas towards the east are the most visible
signs of the galloping urbanization that has oamliin the region of Dakar during the last 15 yeahg
strong spatial constraints due to the geographication of the city on a peninsula, and the faat the
central business district is located at the endiefpeninsula, create major difficulties for thagpplation
for accessing urban amenities and jobs. Althougkabhaas lost some of its attractiveness in favor of
Pikine, it remains nonetheless a place of highdesttial density and, even more, a place where Isocia
and economic activities of all types are conceattal his spatial and functional imbalance generates
massive flows of persons, both within Dakar andveen Dakar and the other departments. The
construction of new expressways (including a taftomway), the progressive structuring of the urban
public transport sector and the increase in transupply have provided some quantitative responses
to the growing mobility needs.

Indeed, while the proportion of “immobile” residerdf the region of Dakar on an average weekday
has increased by three percentage points, amongndbée population the proportion of those who
traveled exclusively on foot has declined substdigtbetween 2000 and 2015. This is because the
spatial extension of the city now makes it necgssause other modes of transport. In a contextrethe
the number of vehicles possessed by househol@syisox, regular access to areas and urban resource
located outside individuals’ home neighborhood aftén quite far away, depends on the public
transport services provided by the different typesperators. High demographic growth since 2000
(more than 50%), the increase in the average nuofharblic transport trips per person (by 19%), and
the slight reduction of their average duration d¢atie the capacity of public transport supply tpoesi
to the growing demand for motorized mobility. Howewnany problems still persist, including harsh
travel conditions, long waiting and travel times veell as the high costs of public transport imtieh
to the limited incomes of many households. Thisepgpesents the first comprehensive findings on
changes in daily mobility during the last 15 yedfsture in-depth multivariate analysis will help to
identify the winners and losers as a result ofét@sanges, and to evaluate the social sustairyatilit
the changes in question.

The large market share gained by the AFTU bustbeaxpense of thear rapideandNdiaga Ndiaye
minibuses indicates that the goals of formalizimgl #mposing a regulatory framework on transport
supply, which have been pursued by the public aitik® through the bus renewal and staff
professionalization programs are well under waywetieless, transport supply still relies heavity o
small-scale operators, driving either minibusesiicensed taxis, and the latter are now used even



more than 15 years ago. Unlicensed taxis @ard rapidesoperate over short and medium distances,
sometimes on roads that are in poor condition dswl @ay an important role as feeder modes to the
main bus routes. These recent developments aladyckhow that today’s mobility needs are varied,
and influenced by diverse economic, social and ggaygcal factors. It is therefore critical to rein

the operators that are present in all market setgmerder to satisfy the complex demand for mihil
more effectively. The ongoing BRT project providasgenuine opportunity to reconsider the
organization of the public transport system inwhle of the region of Dakar and to move towards th
creation of a real transport network by developiogiplementarities between the different transport
services operating in the region.
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