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1 INTRODUCTION

Historically, urban transport networks were built horses and pedestrians, resulting in the typreadieval
structure of cities, which can still be found asr&urope. A first transformation occurred during geriod

of industrialization, where public transport systeftramways, railways) enabled the expansion o&mrb
centers into the countryside and fostered the aéiparof residential areas and places of work. Then
boosted by the ideas of the Athens Charter 1933Qasbusier, 1943) and a new reliance on motorized
transportation, urban economic areas expandedmntdh larger metropolitan areas, by building lowsiign
suburbs that blurred into rural zones. In thesasardriving replaced more sustainable modes oSp@m
and today suburban and rural environments experisewere mobility problems such as high levels of
congestion, expansive parking lots, low accessjbitir people who cannot or do not wish to drived an
underserved sectors. Traditional public transp®riess competitive in such low-density areas, serig
often infrequent, concentrated during peak-hourd serving mainly city-commuters. The dispersion of
origins and destinations makes it difficult to &diteh fixed high-performance routes and high canemship
means low patronage. Land use planning, includagulation to manage population and employment
density, as well as walkability and cycleabilitylip@s, is the most efficient instrument for buildi more
sustainable, public transportation friendly envir@amts. In the meantime, however, shared mobiligytali
platforms and their customer-centric business nwogebvide a new opportunity to improve mobility in
suburban and rural areas.
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1.1 A changing role for public transport operators

Much has been said about how shared mobility pergichave contributed to declining public transport
ridership or could become a threatening compefiorpublic transport operators (Ryerson CBI, 2019).
Private transportation network companies (TNC)hsag Uber, may increase driving, congestion, amat ev
contribute to increasing car-ownership by helpimgrtdrivers acquire and pay-off their cars (APR2A18).
This erodes public transport’s user base, as vgetlederiorates travel times. And while their seggicost
more, riders seem to be willing to pay a premiumtfie@ convenience of the service (City of Toror2019).

On the other hand, TNC’s and other shared molpliyforms, have also greatly improved customees’dt
experience, by providing real time, flexible andegrated transportation and by making the procéss o
ordering and paying for the service seamless asyl @NC'’s are asset light; they are nimble and setrup

a service in a matter of weeks. They often opesatall vans or minibuses that are better adaptdabtio
congested urban centers and narrow residentigltstre

These new shared modes are disruptive, and themdutor must adapt, and regulate if necessasnsare
public transport remains the backbone of the utb@msport system. Considering this, two complenrgnta
approaches are emerging (APTA, 2019, The ConferBoeed of Canada, 2019):

(1) Reinforcing rapid transit networks by incregsthe efficiency of public transport along high aeity
corridors and by making public transport the bgxdiom on those routes through improved reliabilitigher
frequency and higher speed (rail, light rail antveay networks and expansions, but also BRT's arh ev
busways such as New York City’s 14th street busvidgw York City, DOT, 2019).

(2) Providing flexible, digital and integrated stduns by leveraging new technologies and data, sischn-
demand responsive systems (microtransit), as wathaking improved station access a priority, thiotig
integration of different transport modes both pbgly (e.g. mobility hubs, carsharing, bikesharing,
micromobility solutions) and virtually (e.g. Maa8tegrated fares).

While the first approach is inherent to public spart planning, the second consists in a shift afram
operators’ traditional role and towards acting adbiity providers for regions, cities and citizens.
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2 DIFFERENT BUT SIMILAR: STADREGION+ AND MONTREAL MET ROPOLITAN AREA

While urban development has evolved differentliNorth America and Europe, suburban and rural aaeas
facing common challenges. In both cases, urbanlal@vent since the 1950’s has favoured car-centric
sprawling suburbs. Car ownership has acceleratatincmusly in the last decades (CMM, 202@)s has
solo driving. Examples from OBB in the Stadtregidisistria) and exo in the outer rings of the Moatre
Metropolitain Area (Quebec, Canada) will be expibte illustrate how public transport agencies opega

in different contexts but sharing common challergyesadapting their services.

2.1 Land use trends in the Stadtregion+

The Stadtregion+ comprises the city of Vienna (hj8ion inhabitants), the adjointing districs of Wwer
Austria and parts of northern Burgenland. It is ¢élsenomic core of Austria with a total populatidrabout

2,7 million people. Population density varies betwe7,000 inhabitants/km? and 99 inhabitants pet km
(PGO, 2015). Since 2000, all areas within a 50 &dius from the city of Vienna have seen a strocgedse
population (+5 to 10 %); the strongest increasaed@ the city of Vienna with more than 20 %. Howgv
some suburbs have also seen a rapid populationtlygr@wch as the district of Tulln at the outskiofs
Stadtregion+ (14,5 % between 2003 and 2018) withescommunities growing even more than 54 % during
this period (Statistik Austria, 2020). An incredbat is, in the case of Tulln, strongly linked teetnew
Western Railway high-speed section.

2.2 Mobility trends in the Stadtregion+

The Stadtregion+ is crisscrossed with public transpervices (mainly railway, tram and bus) andligub
transport ridership has been increasing sinceaat ke 1990s. The city of Vienna has experiencsttioag
increase of public transport ridership; e.g. growthannual season ticket holder: 2011 363,000; 2019
852,000 (Wiener Linien, 2020). The parking polidytiee city of Vienna has also contributed to stigng
reduce commuting by car inside the city as welfrag outside the city. Nevertheless, more than @D,
(60,000 by rail; 120,000 people by car) are comngugvery day to the city of Vienna (Arbeiterkammer,
2015). Interestingly, car ownership per capitadwgeloped differently in major cities and ruralaseit has
declined in Vienna, from 391 in 2008 to 374 in 2048t has strongly increased in rural ares as ag#lreas

of suburban areas such as the city of Tulln (4484tb) (Statistik Austria, 2020).

2.3 Land use trends in the outer rings of Montreal Metiopolitan Area

The Montreal Metropolitan Area (MMA) is constituted 82 municipalities. 4,1 million inhabitants live

an area of 4,300 km2. The Agglomeration of Mont(@amillion inhabitants) is the economic core oé th
MMA, 21 % of all jobs are in the CBD. There is, hower, a sharp contrast between land use, growth and
mobility patterns between the center and the autgs. The Northern ring (pop. 589,000) and Southarg
(pop. 508,000) are constituted of rural and suburt@mmunities. Almost two-thirds of the territoiy in
agricultural use (CMM, Portraits Territoriaux, 2018verage population density in the urbanized srisa
between 1,500 and 1,700 persons per km2 (ARTM, RO#Bst households live in single-family homes
(more than 60 %) (ARTM, 2019, CMM, Portraits Tesriaux, 2019, Statistic Canada, 2016). These
suburban communities are thriving, creating mogiutetion and job growth in the region. 83 % of the
region’s population growth occurred off the islaofl Montreal between 2006-2016 (CanU, 2018) and
although only 19 % of jobs are in the outer rirg$,% of job growth and an increase of 12 % in woips
where registered in these areas since 2013 (ARDWBR

2.4 Mobility trends in the outer rings of the Montreal Metropolitan Area

Mobility patterns in the outer rings of the MMA haevolved towards increasingly high levels of solo
driving and a continuous decline in walking and lig (CMM, Cahiers Métropolitains, 2019). Trip
distances made by residents of these areas amallypl,5 longer by car and twice as long by public
transport as trip made in the rest of the regidat{§ics Canada, 2016). Only 15 % of commute tapes
destined to the city center, which is where moghefrapid public transport networks are orienf@aving
accounts for more than 80 % of trips. While 95 %ihaf population lives within a walking distancernfra

! From 2013 to 2018, the number of passenger vehariethe road rose from 1.84 million to 1.96 miili@n increase
of 6.8 %.
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bus stop, only 6 % to 8 % use public transport oy given day (ARTM, 2018). For everyone else the
service may be too infrequent, too slow or not gallavhere they need to go.

2.5 Stadtregion+ and MMA: different trends, common chalenges

Both regions show different trends in terms of gapon density and car ownership. Vienna's Staditneg

has managed to reduce car ownership and drivilmugifr a very comprehensive public transport network
and strict parking policies, however the expansibthe rail network, while reducing car commutimgthe
city, comes with station access challenges in neveldpments. In the outer rings of the MMA, comkiine
low density and a vast territory have favored aigvaind car ownership to the extent that 80 % p$trise an
automobile. However, these communities are thrivamgl in need of more efficient mobility services.
Common challenges include providing sustainableooptfor station access, beyond park and ride lots,
serving dispersed low-density destinations effitieand providing last mile solutions. Both OBB aexo
have developed market-proven and innovative pdaitens aiming to reinforce rapid transit netwoeksd
provide flexible, digital and integrated transptida services in these areas.

3 SOLUTIONS DEVELOPED FOR RURAL AND SUBURBAN REGIONS

3.1 Examples from OBB

As Austria’s largest mobility services provider BB corporation moves 474 million passengersdrid
million tons of goods to their destinations in awieonmentally friendly way every year. OBB opesate
1,061 railway sations and railway stops and 20,688 Postbus stops. Today OBB offers 47,000
Bike&Ride stations and 64,300 Park&Ride stationgadiivay stations all over Austria. Due to diffeten
geographical conditions and transport policies, arthan half of OBB-Park&Ride can be found in Lower
Austria: (34,000 plus 19,600 Bike&Ride). In otharts of Stadtregion +, such as Burgenland (2,7@D an
1,300) and Vienna (1,100 and 1,300) the figuresnameh lower. The new Western Railway high-speed
section in the western part of Stadtregion+ hamngty increased railway usage as well as attractise of
suburban and rural areas. Similar urban develomnarg expected with ongoing and planned railway
development projects. In these low-density aretiscteve transport solutions to access high spesgidr
transit lines are badly needed. Three differenitgmis (railway station services, OBB Postbus $&u@BB
Carsharing) OBB has developed to respond to tHeméeages are presented below.

3.1.1 MeinBahnhof: Railway station services

OBB has set up an internal programm “MeinBahnh6Ky( railway station”) which is developing and
testing solutions to increase services for railstgions including:

Purpose-centered access: as Park&Ride is alsdisarily used by non-rail commuters, technologies a
developed to limit access to railway stations dolgustomers. These include, among others, parkeigrs,
ticket validation systems, as well as boom barmdiih verify tickets.

Carsharing: OBB-Rail&Drive, a carsharing servicemged by OBB, is available in more than 28 cities
Austria.

Bike&Ride: considering the high costs for Park&Rid®BB supports Bike&Ride solutions such as
bikeparking boxes which are accessible only visohita application.

Bahnhofsgrei3ler: mini supermarkets (“Grei3ler”ttwlonger business hours, designed for the needs of
commuters, have been installed, most notably inasadnd Stadtregion+ (Hollabrunn, Mistelbach, Melk)

Parcels pick up boxes: OBB boxes, which allow ttkpip parcels from railway stations, are availaitee
autumn 2019 at more than 15 railway stations.

The example of Bahnhof Tullnerfeld: The railwaytsta Tullnerfeld was opened simultaneously with the
Western Railway high-speed section between Viemdh $t. Polten in 2012 and has since then much
contributed to the attractiveness of the area,ltiegun a remarkable increase in urban developméhe
station is 1,5 km away from nearby villages andnfrthe start, Park&Ride services were deemed
insufficient; hence more than 1,600 Park&Ride spagleis more than 250 Bike&Ride lots are available
today. To further increase the level of service BOfs also implemented its first grocery pick-updm in
partnership with a food store chain,where commutars easily pick up their groceries. In additicimce
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January 2020, OBB carsharing is also availableasnBof Tullnerfeld. This is of interest, since thiation
is almost exclusively used by commuters. Othemail stations with carsharing are largely used hyists
or day visitors.

3.1.2 OBB carsharing

In 2012, OBB began offering its own fleet to itspayees (e.g. service cars, company cars) for farivae.
Due to its success it was opened to the publiciiz2 Currently OBB CarPool (OBB-internal Carshaying
has about 9,000 users and OBB Rail&Drive about @,%Xternal” customers. In total, 520 vehicles
(including 24 electric vehicles) are available B@ties all over Austria; the service itself issbd on fixed
parking stations. The service is not limited to onajailway stations but can be also found in tdigis
regions. Today, Rail&Drive is one of the largeststaring systems available in Austria and has lad¢tped

to position OBB as an integrated mobility provid€hallenges, which need to be adressed in the tipgom
years are carefully expanding the network, inclgdinlutions to increase usage per car, the nuniteecars
as well as integrating the service with DeutscheBehrsharing (“Flinkster”) and further improvingeth
application.

3.1.3 OBB Postbus Shuttle

The aim of OBB Postbus Shuttle, which began testating in the regions of Klopeiner See and Lusiena
in 2018, is to offer public transport services umal, low-density areas through easily accessibldemand
solutions. Postbus Shuttle complements existidgaral bus services and targets mainly the followisgr-
groups: tourism, local companies and local popotatiHence, it therewith contributes to reducing- car
ownership. It uses vans, like taxis, and its serigclimited to a specific rural region. Until nothe service
has been operated in partnership with local takieds. Thus, bringing together local taxi compahies
knowledge with the technological expertise and dramlue of OBB. Customers can choose between three
different options to book a ride: via shuttle-apputtle-interface or telephone call. The IT-systbeing a
core element of the system, is easy, accessillldeaming and integrates local destinations (dagtors). It
allows Door-2-Door mobility, virtual stops as wel fixed timetable routing. One of the main chajkn
remains funding. Until now, the system has beerddédnup to 30-40 % by the state, 40-50 % by the
communities and 20 % via fares. As it is a newiseroffer, it also needs to be heavily promotedagn
local communities; this need also spurs from thanging role of OBB from a railway and bus operator
towards a mobility integrator. OBB is now activelffering new mobility solutions to small communéie

3.2 Examples from exo

Exo is the second largest public transport operatahe MMA, operating all bus and most parapublic
transport services in the Northern and Southemsras well as all commuter rail in the MMA. Exoer

45 million trips per year, operates 237 bus lirsstaxibus lines and 6 train lines. It was congidun 2017

by joining a government agency operating the coremtdil and 13 municipal public transport agencies
from the outer rings.

Some of exo’s challenges are reinforcing rapid ditatines while minimizing capital investment and
improving multimodal station access in order ta@ase ridership and reduce pressure on park aadotisl
Exo is conducting a network redesign and lookinglégelop solutions that are tailored to the comityyni
especially through creating suburb to suburb caiimes; which often don't exist, as well as betterving
local destinations. The increase of jobs and pajulan the suburbs has sparked the need to setuatsan
destination and off-peak travel more. Exo worksselp with municipalities to develop services areated
to the local context and consider the mobility reeefiseniors, students or specific underservedarea

3.2.1 Exo duo - integrated rail and bus lines

Commuter rail service in the MMA is mostly a weekdmeak service, resulting in a lack of frequencyg an
flexibility. The commuter rail network was expandadhe 2000’s, growing from 2 rail lines in 19966 in
2012, and rail ridership went from 6,9 million t9,2 million trips per year. Expanding the netwank
adding frequency is difficult since the rail infragture is owned by private rail companies. ThdvREN
LRT network (67 km, 26 stations), is currently lgeinuilt by the CDPQ Infra (a subsidiary of Quebec’s
pension fund). This new LRT network, expected terog’s first branch in 2021, will replace one éixig

exo commuter rail line and add a rapid transit eation to several suburban neighbourhoods. Exo is
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currently redesigning its bus network as bus sesvitiat now go directly to the CBD will be rediesttto
REM stations. This redesign is an opportunity toréase service on higher ridership routes. In otder
reinforce its rapid transit network quickly, whlimiting capital costs, exo has created combinddaral bus
corridors. In one case, a bus line was redesigmede along the Mont Saint-Hilaire train line asetve the
three furthest train stations from the CBD. Offfsarvice was added and a single fare combiningabds
train services is available. The combined senscadvertised as one corridor and branded as exoTdh@o
schedule includes both buses and trains.

3.2.2 Improve local coverage networks — on demand ol klwattles

Exo runs 60 taxibus lines, these lines run on fis@de and about two-thirds must be reserved st leae
hour ahead of time by phone. They are operateddal taxi companies and operate much like a redgalar

but cost a public transport fare. In 2018, exo \edrivith the city of Terrebonne, on the Northermgrito set

up a service to increase youths’ mobility. Threes naxibus lines were created to serve studentsggaira
regional college campus nearby, the trip requigddng two bus and lasted about 50 minutes. The new
service is more time competitive, taking about ddutes by taxibus. On-demand services by taxi arg v
promising to serve low density neighborhoods arel tban eventually be scaled a larger vehicle once
demand has been built up. Some challenges ardfftoailty to advertise them and integrate them iirip
planning apps. One looming challenge is the deatigul of the taxi industry, that will go into eftem
October 2020 in Quebec. The new law will eliminpermits and quotas and allow surge princing. It is
feared that this will impact the supply of drivensd vehicules, especially in low-demand areas amihgl
peak hours.

Another notable initative is a new bus shuttle ®ermainly designed for seniors in the city of Meren the
southern ring. Exo worked closely with the munitiilgato develop this service and improve mobilityr f
residents. Residents were consulted in order tylesd tweak the service and the approach isréailto
their needs. 73 trips a week are offered betwegnldeal destinations, such as grocery stores, rakdic
clinics or hospitals using a minibus. The stopsttus schedule are named after the destination these s
(rather than street names) and schedules are goante mailed to residents. The service has beaessitil,
and ridership has increased steadily. Plans tanaddstops and frequency are underway. While thigcse

is low-tech, the customer-centric approach that wsed helped ensure its success and played arnpart i
strenghtening exo’s role as a mobility providerwedl its ties with the municipaity.

3.2.3 Improve station access — on- demand feeder services

Exo owns and operates over 30,000 parking spoBb5ipark and ride lots. Historically, commuter rail
ridership has largely followed the provision of iag spots. However, station parking quickly becerae
victim of its success, causing congestion, delays general frustration among customers. To improve
multimodal access to train stations and bus tersiirseveral cycling amenities have been built, sash
3,500 bike racks and 2 indoor bike-stations, witbrencurrently under construction. Reserved paittipgr
and reserved spaces for ridesharing are also éctefbut their success is limited, except in sorag/ v
crowded stations. Continuously increasing park &dé lots is not a sustainable option, furthermore
municipalities are planning to develop greater desfial densities near stations (transit-oriented
developments) and wish to use the land nearbyigcetid.

In the spring of 2020, exo will be testing a newdamand service to reduce the need for stationimpds
well as attract new customers to public transgdris app-based shuttle service using taxis wiNsemn area
close to a train station and a bus station in twminipalities (one in the Northern Ring and onethe
Southern ring) and drive customers to and fronsthgon. The service is designed to be flexibléclkjuand

in real time. The wait time should be around 5 rtesuand the travel time around 10 minutes, which is
competitive with the car. Exo also hopes to buildtomers’ confidence in shared modes which careaser
their multimodality and eventually reduce car ovahip and GHG emissions. This pilot project will riam

one year, meanwhile exo is examining other opttonsprove station access, such as electric baetsl

4 CONCLUSION

The backbone of a successul public transport seigia rapid transit - high capacity, high frequemeail or
bus network. However, these networks usually take to extend, and are not always the best response
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less-densily populated area such as suburban azldegions. This is why public transport operatisuld
shift towards becoming mobility providers and ptalarger role in developping the urban transpostesy,
alongside governements and municipalities. Thiskmadone by successfully integrating a variety ofles
and services, such as “virtual services" (e.g.dticlg application) and “physical services* (e.grking,
shuttle-services, parcel pick-up stations) and ipleltransport modes (cycling, walking, taxi, cashg and
public transport). With this in mind, it is alsoaassary to rethink the metrics that drive perforoean
Current metrics are focused on operational meassurels as route ridership, unlinked trips, or pagsen
revenue miles. Additional metrics taking into aagbthe whole mobility picture, including reductioms
solo car trips and increases in linked, multimoudligls should be developped (APTA, 2016). This can b
particularily true when evaluating the successhaired mobility projects in lower density areas, reheosts
will be higher and ridership lower than in densbaur areas. For example, an on-demand service torMil
(Ontario, Canada) had a high success rate, attgasgw transit users, one rider even chose notiyaalcar
because the service served his needs adequatelyidership was less than the bus that served dahees
station (ARUP, MaRS, 2018). Setting the proper imetvould help inform decision making and clarifiye
objectives of each service, which may not be hidérship.

A cultural change is also needed for public transpperators to shift towards becoming mobility\pders.
They can increse their agility by reducing theiarpling and delivery time and playing an active role
shaping services with communities and strenghtheir partnership with municipalities. They mustoals
become more customer-centric by tailoring solutimmsustomers needs and ensuring social accepyabili
Promoting and developing new shared mobility sewits expected to reduce car-use and eventualy car
ownership. As studies have shown this can resuétniroverall increase of public transport use arehev
contribute to community building (FFG 2019; APTA 1B). Therefore, it is essential to create new
partnerships between traditional operators, comtimgniand private transport companies (e.g. local ta
companies, TNC's). The development and implemeariadf new mobility solutions is not without risk.ge
Car2go closure in North America) (CBC, 2019). Hertés preferable to set-up pilot projects to feand
accept to sometimes fail while being be fully awtrat there is no single-fit solution. However, b
transport operators can use their industry knovdeattd strong customer relationship to promote theee
services and develop sustainable business modglbdkie regions, cities and citizens best intedteart.
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