Introduction#

1.

The!best!way!to!travel,!beyond!walking!distances,!is!to!travel!by! car.!The!nice!things!about!the!car!is!that!it!is!comfortable,!it!has!a!trunk! for! your! luggage! or! for! a! cartload! of! groceries! and! you! can! sing! while! driving! or! listen! to! your! favourite! music! or! chat! with! chosen! companions.! You! can! even! select! the! room! temperature! best! suited! to! the! clothes! you! wear.! If! you! cannot! drive,! you! can! get! a! similar! treat! hiring!a!taxi!with!the!added!benefit!that!you!do!not!need!wasting!time! finding!a!parking!space!at!your!destination.!It!is!a!real!seamless!doorHtoH door!service.! 2.

Unfortunately,! big! cities,! and! especially! the! metropolises! where! most! of! the! value! added! is! created,! cannot! accommodate! everybody! traveling! by! car,! for! a! sheer! question! of! space.! To! be! accessible,! cities! have!to!resort!to!public!transport,!and!metropolises!to!metro!systems,! both!modes!generally!more!or!less!heavily!subsidized.! 3.

The!problem!with!public!transport,!besides!missing!most!of!the! user's! benefits! of! the! car,! is! that! it! does! not! operate! seamlessly.! Most! journeys! combine! several! stages,! and! connexions! take! time,! may! be! uncomfortable,!and!require!a!good!knowledge!of!the!network!together! with,!for!each!segment,!its!schedule!or!headway!and!its!tariff!system.! 4.

For! their! daily! commute,! urban! travellers! are! familiar! with! this! information:!they!know!the!best!combination!of!stages,!they!know!the!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 !Discussion!paper!commissioned!by!the!International!Road!Union!(IRU)!for!the!Taxi! of!the!Future!Reflection!Group!together!with!two!other!papers:!"What!regulation!for! the!taxi!of!the!future?"!and!"BusinessHmodels!for!the!taxi!of!the!future"! ! 2! length!of!the!journey!and!its!variability.!They!also!know!its!pricing!and! probably! have! interHmodal! travel! ticket.! Thanks! to! online! journey! planning! and! integrated! fare! systems,! planning! an! infrequent! public! transport!journey!is!no!longer!the!chore!it!used!to!be.!RealHtime!public! transport! journey! planning! apps! are! already! available! in! most! metropolises.!This!should!very!soon!combine!with!appHbased!payments! for!fares.! 5.

In!the!near!future,!most!metropolises,!like!Los!Angels!today,!may! have! journey! planning! apps! integrating! all! transport! modes.! Users! would! be! allowed! to! select! the! modes! for! which! they! already! have! a! subscription!and!ask!for!the!fastest!combination,!or!the!cheapest,!or!the! most!environment!friendly.! 6.

But! the! inconvenience! of! transfers! between! stages! remains,! together!with!the!absence!of!public!transport!in!time!and!place!of!low! demand.! 7.

The! staggering! technological! advances! of! the! past! decade! have! made! dynamic! rideHpooling! a! viable! solution! in! many! cases,! making! it! possible!to!partially!replace!fixedHroute!fixedHscheduled!bus!services!by! demand!responsive!minibuses!that!serve!popHup!stops!on!demand!and! provide! transferHfree! rides.! In! places! and! times! of! low! demand! the! minibuses!can!even!be!replaced!by!shared!taxis!that!offer!onHdemand,! doorHtoHdoor!or!curbHtoHcurb!shared!rides.! 8.

Such!systems!have!already!been!implemented!several!years!ago! in! rural! areas! in! Northern! Europe.! One! can! imagine! their! progressive! penetration!in!urban!areas.!For!this,!four!kinds!of!problems!will!have!to! be!overcome:!technical,!economic,!institutional!and!political.! 9.

We! will! first! present! the! case! study! of! ridesharing! in! rural! Scandinavia!and!in!the!Gelderland!province!of!the!Netherlands!since!it! gives! a! good! idea! of! the! difficulties! ahead:! technical! with! computing! limitations! of! assignment! software,! economic! with! the! procurement! process!for!both!the!platform!and!the!transport!operators,!institutional! with! the! proper! role! of! public! agencies! and! political! with! the! public! acceptance.! 10.

We!will!then!present!the!prospects!of!highHcapacity!ridesharing! in!dense!urban!areas!with!the!simulations!that!have!been!carried!out!in! New!York!City!and!in!Lisbon.! 11.

We! will! finally! see! under! which! conditions! tripHplanning! apps! will!include!taxis!in!the!travelHchains.!

Subsidized#ridesharing#in#rural#Scandinavia 2 #

The#"Planet"#system#in#Scandinavia#

12.

In! Sweden! and! Denmark,! all! the! responsibilities! for! providing! subsidized!transport!are!obligations!of!local!bodies!only,!at!the!county! and!municipal!levels.!In!several!counties,!the!jurisdictions!and!agencies! have!been!able!to!agree!to!pool!their!needs!and!create!a!single!authority! or! organisation! in! charge! of! making! calls! for! tender,! selecting! the! Two!counties!on!the!west!coast!of!Sweden:!Västra!Götaland!and! Halland,!use!a!system!very!similar!to!the!Danish!system,!adapted!from! the!Planet!software.! 18.

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 2 !This!case!is!studied!in!
When!a!user!calls!to!book!a!trip,!the!software!first!checks!if!he!is! entitled!to!subsidized!transport.!It!then!notes!the!starting!address!of!the! trip,!its!destination!and!the!time!at!which!the!person!wishes!to!leave!or! to! arrive.! It! searches! for! the! vehicle! that! will! make! the! trip's! (generalized)!cost!lowest!depending!on!the!scheduling!algorithm.!This! vehicle!can!be!a!vehicle!available!that!is!not!yet!in!service!and!located!at! its! base,! or! a! vehicle! to! which! one! or! more! trips! have! already! been! allocated! and! will! be! diverted! to! take! this! additional! traveller.! The! different! parameters! such! as! time! of! booking,! pickup! window,! or! potential! detour,! allow! the! software! to! optimize,! within! certain! limits,! the!path!of!the!vehicle!to!increase!its!occupancy!rate.! 19.

When! the! passenger! boards,! its! identification! allows! the! software! to! spread! the! cost! of! running! the! vehicle! between! all! the! passengers! on! board! and! to! charge! the! various! agencies! that! fund! the! mobility! of! these! travellers.! The! cost! that! will! be! billed! to! the! payers! depends! on! the! filling! ratio! of! the! vehicle.! This! is! an! incentive! for! hospitals! to! coordinate! the! treatments! of! their! longHterm! patients! and! for! municipalities! to! encourage! their! citizens! to! travel! at! the! same! times.! 20.

Regularly,!a!sample!of!travellers!is!surveyed!to!assess!their!trip! of! the! day! before! on! a! scale! of! satisfaction! with! different! aspects! of! service! such! as! timeliness,! quality! of! care,! comfort,! etc.! The! transport! authority! uses! these! evaluations! to! apply! any! sanctions! to! operators! who! do! not! deliver! satisfactory! service.! They! are! also! used! during! the! renewal!of!tenders.! An#original#tendering#system#for#transport#services#

21.

FlexTrafic! manages! calls! by! phone! and! by! Internet,! records! orders,! selects! the! vehicle,! optimizes! its! route,! and! spread! the! cost! of! transport! between! the! different! entities! responsible! for! the! different! passengers!sharing!the!vehicle.!The!specificity!of!the!FlexTrafic!system! over! all! the! other! DRT! management! software! available! on! the! market! place! lies! in! its! own! way! of! selecting! the! vehicle! that! will! perform! the! transportation! and! in! the! way! its! spreads! the! cost! of! this! transport! between! different! payers.! The! vehicle! selection! is! intimately! linked! to! the!tendering!system.! 22.

A! complex! tendering! system! was! designed! to! make! sure! to! get! the!lowest!prices!by!opening!competition!to!all!the!transport!operators! on!the!market,!including!the!smallest.!Indeed,!in!Denmark!as!in!Sweden,! the! regional! transport! authorities! make! extensive! use! of! taxis! to! provide!DRT!services.! 23.

This! bidding! system! distinguishes! two! types! of! contracts:! "day"! contracts!and!"occasional"!contracts:! 24.

In!"day!contracts",!the!transport!operators!provide!FlexDenmark! with! a! fixed! number! of! vehicles! for! a! given! period! of! time,! usually! the! day.!This!availability!is!paid!whether!the!vehicles!are!used!or!not.!The! contracts! also! specify! a! "home! area"! where! the! vehicle! is! based.! This! ! 6! other! original! feature! of! the! province! of! Gelderland! model! is! that! between! the! call! centre! on! the! one! hand! and! dispatch! and! transport! operators!on!the!other!hand!stands!a!"Projectbureau",!a!regional!public! authority,! to! monitor! the! whole! system! in! real! time! (Figure! 2).! All! information! exchanged! between! the! operator! of! the! call! centre! and! transport!operators!passes!through!the!computer!system!of!this!control! office! managed! by! the! region! which! also! receives! realHtime! GPS! coordinates!of!each!vehicle.!All!these!data!are!recorded!and!a!statistical! analysis! is! done! regularly.! The! total! transparency! resulting! from! this! organization! can! provide! all! the! necessary! information! to! competitors! during!the!bidding!at!contract!renewals,!but!it!also!allows!the!regional! government!to!assess!the!quality!of!the!service,!and!even!track!failures! in!realHtime.! Several!lessons!can!be!drawn!from!the!case!study!of!ridesharing! in! rural! Scandinavia! and! in! the! Gelderland! province.! They! address! the! four! issues! mentioned! above:! (i)! technical! with! computing! limitations! of!assignment!software,!(ii)!economic!with!the!procurement!process!for! both! the! platform! and! the! transport! operators,! (iii)! institutional! with! the! proper! role! of! public! agencies! and! (iv)! political! with! the! public! acceptance.! 32.

Regarding! the! technical! issue,! the! Planet! software! had! to! take! some! shortcuts.! Indeed,! designing! the! optimal! vehicle! assignment! and! route! selection! to! minimize! the! total! time! cost! of! the! system! is! a! task! that!today!computers!are!barely!able!to!carry!on!in!realHtime.!For!this! reason,! Planet! requires! that! trips! cannot! be! booked! with! less! than! 30! minutes! antecedence! and! uses! a! preHcalculated! zoneHbyHzone! distance! matrix! to! save! computing! time! during! the! route! assignment.! However! !
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