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What is MaaS?

= The integration of various forms of transport services into a single on-
demand mobility service’

Multi-modal travel
via public transport
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[1] ERTICO — ITS Europe. Mobility as a Service (MaaS) and Sustainable Urban Mobility Planning



=PrL  Stakeholders and incentives to join Maa$S

® O O = Travelers

M » A convenient and flexible mobility option

= Cities
* Reduce private driving and traffic congestion
» Consolidate local transport services and infrastructures

= Service providers
 Increase ridership and capacity utilization

= MaaS platform
* Novel mobility service
« Data sharing and integration
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Current practice

in 2 min
[ = - s o s e o .

= Trip planning

13
n

® 456 Anywhere Circle, Anycity, AY 789

© Depart now v =2 Filter ]

Suggested Routes

7: al
LSl O 123 Anytown Ave, Anycity, AY...

12 min $1.25
(t13 min

R10 > §8

Leaves at 7:25 from Center Station

18 min $1.25
((13 min

R1> %2> R4

Leaves at 7:25 from Center Station
T o o G G

18 min Arrives at: 7:15

&9 Lime

123 Anytown St, Anywhere

Taxi & Ride Hailing

7 min Arrives at: 7:15
Estimated time of arrival: 7:17 $79

T N |

Public transit (e.g., bus, train, metro)

Shared mobility (e.g., bike-sharing, ride-hailing)
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Current practice

= Trip planning = North America

) umo: 0moovit=

e

%

O 123 Anytown Ave, Anycity, AY...

® 456 Anywhere Circle, Anycity, AY 789

= Asia

®moovite ? = ‘ 0

Baidu map Gaode map

Suggested Routes

12 min

R10 > §8

Leaves at 7:25 from Center Station

= Europe

Trafi > { biGo @

18 min

1> %2> R4

Leaves at 7:25 from Center Station

Shared Mobility

18 min Arrives at: 7:15

9 Lime

123 Anytown St, Anywh - SWItzerIand

Taxi & Ride Hailing
7 min Arrives at: 7:15 Order
Estimate d time of f arrival I: 7:17

Q / @ Public transit
SBB CFF @ Shared mobility
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Current practice

= Trip planning

= Global

QY4 @ 438
& e Yourlocation

©  Fremont

B 1hr37 @ 1hra2  F ohe & 1hezfll

Depart at 4:37 PM ~ 73° Options .

@22 fd f @ 1hr42min |’ Google Maps .
4:44 PM - 6:26 PM A
in 7 min & 14 min from Connecticut St &

OTHER OPTIONS
f° ® >lad > §:> @  1hr45min

4:41 PM - 6:26 PM
in 8 min & 23 min from De Haro St & Mar.

fs> @ >bd > §:> @  1hr45min
4:41PM - 6:26 PM
in 8 min & 23 min from 16th Street & Wis

@ Public transit
@ Shared mobility


https://blog.google/products/maps/travel-your-first-and-last-mile-google-maps/
https://blog.google/products/maps/travel-your-first-and-last-mile-google-maps/
https://blog.google/products/maps/travel-your-first-and-last-mile-google-maps/
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https://blog.google/products/maps/travel-your-first-and-last-mile-google-maps/
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Current practice

= Single payment channel
» Separate ticketing

®moovit
Trafi 1)?

* Integrated ticketing
= e.g., OD-based, bundle, subscription
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Business model

= Role of MaaS platform
* Trip planner
» Multi-modal trip planning

@ Google Maps

* Broker

» + take a share of multi-modal trip revenue . -
MOooVit

* Integrator
» ++ set price of multi-modal trips o
biGo
* Intermediary

» +++ buy service capacity at a wholesale
price, and retail multi-modal trips

10
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Business model

= Data provision and sharing schemes
* Private platforms

®moovit @Wumo.
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Business model

= Data provision and sharing schemes
* Private platforms

®moovit @Wumo.

» Public data provider + private platforms

@ Google Maps @ ‘

12
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Business model

= Data provision and sharing schemes
* Private platforms

®moovit @Wumo.

» Public data provider + private platforms
@ Google Maps @ ‘

* Public integrator

BY Ubico

@ & G = i
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Opportunities

= Policy
» Sustainable urban mobility plans (SUMPs) and Urban Mobility Package
» European strategy for low-emission mobility
« EU Regulation on the provision of multimodal travel information services

= Industry
« MaaS Alliance
« European Metropolitan Transport Authorities (EMTA)
« Urban Mobility Partnership (UMP)

= Research
« MaaS4EU
« HOMES

14
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Challenges

= Prerequisites to build a MaaS system
* Well-developed public transport system
» Ubiquitous mobile computing

= Operations of Maa$S platforms
« Coordinate and optimize of multimodal trips
 Participation of both travelers and service providers

= Regulations on mobility data
« Sharing and standardization
* Privacy and security

15
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Benefit of Maa$S

= Stylized model with single origin-destination
« Travel demand from the residential area to the city center at rate 4, (pax/hr)
= Driving through highway at cost ¢4, (CHF)
= Ride-hailing trip through highway at price ¢y, (CHF)
= Multimodal trip (self-planned or Maa$S) at cost cj,te (CHF)
* Ride-hailing service with fleet size M (veh)

A
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1) o o == &= ride-hail

@@ private

Y
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Kenan Zhang
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Benefit of Maa$S

= Total travel time per trip
* Driving
t =1tq + thwy
= t,  driving time to highway
" thwy traveltime on highway

* Ride-hailing
t=w+ig+ thwy
=W waiting time

* First-mile + Rall
t=w+t,; +71+ taj
=T transfer & planning time
=t riding time of train
* Self-planned vs Maas$ trip

~
7

Ndrv
a
Adrv + Ahail) ]

thwy:toll‘l‘)/( »

to free-flow travel time on highway
Adrvs Anail driving and ride-hailing demand
K highway capacity

«,y parameters in highway travel time
function

[=%
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Kenan Zhang
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Benefit of first-mile service

» Mode choice of commuters

u=c+ft

"u generalized cost
» ¢,t monetary cost and total travel time
= value of time with probability density function f(8)

u/

\

18



=PFL  Benefit of Maa$S )

= Ride-hailing vehicle conservation

M =V + (Ainte T Ahai) W + t5) + Anan(to + thwy)

A
N (5= o == &> ride-hail
G private

=V vacant vehicle time in residential area
" Adinte/Anail  demand for multi-modal and regular trips
" o relocation travel time
"W waiting/pickup time
" t, travel time to train station
A4
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Benefit of Maa$S

= Case study f(B) 4
» Uniform distribution of value of time

« B, = 25 (CHF/hr); 8, = 50 (CHF/hr)

»

P1— Bo

» Demand rate 1, = 1000 (pax/hr) 0 5o )
» Costs of driving c4v = 25 (CHF) and ride-hailing trip ¢y, = 20 (CHF)

 Driving time to highway/train station t, = 0.25 (hr)

 Riding time on train t,,; = 0.75 (hr)

» Highway free-flow travel time t, = 0.5 (hr)
= capacity k = 400 (veh/hr)
= other parameters a = 4,y = 0.15

* Ride-hailing fleet size M = 500 (veh)

* Ride-hailing waiting time
5 » residential area A4 = 40 (km?2)
w=—,A/V = cruising vehicle speed v = 20 (km/hr)
2v = network detour ratio § = 1.4



=PFL  Benefit of Maa$S

= Self-planned vs MaaS multimodal trip
* Fixed trip price cjpte = 10 (CHF)
» Impact of transfer & planning time

—— driving 0.901
60 - Auing - 35.0
—— ride-hailing
—— multimodal %884
_ r 32.5
50 = 0.80-
[}
s r 30.0
3 E 075-
E 40 E
2 % 0.70 L 275
[2] (%] ::
§ g s
2 g% _g 0.65 L 25.0
g )
0.60 A
g il s - 225
Q
5 0.55 A
2 r 20.0
C
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§ 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
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Mode share (%)
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Benefit of Maa$S

= Self-planned vs MaaS multimodal trip
» Fixed transfer & planning time = = 0.25 (hr)

* Impact of multi-modal trip fare ;e

—— driving

~—— ride-hailing

—— multimodal

0.10

0.15

0.20

0.25 0.30 0.35
Multimodal trip price (CHF)

0.40

0.45

0.50

Highway travel time (hr)

0.80 A1

0.75 A

0.70 1

0.65 1

0.60 1

0.55 A1

0.50 A

0.10 0.15 020 025 030 035 040 045 0.50
Multimodal trip price (CHF)
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=PFL  What Is co-modality?

= |Integrate freight transportation and mobility services
* Move goods using public transport vehicles o
» e.g., last-mile logistics by transit ‘
« Combine urban logistics and mobility services
» e.g., ride-hailing + crowd-shipping
* Move passengers using logistics vehicles

= Already widely applied in long-haul transport
* e.g., air and rail transport

B CIVIL-324 Urban public transport systems

Freight transport by passenger plane



=PFL Incentives to join co-modality

= Mobility service providers
* Increase capacity utilization

a Q » Extra revenue channel
» Consolidate services (e.g., Uber + UberEat)

O\ = Logistics operators

» Save costs of last-mile deliveries

i-l
-0O—
i = Cities

I I I I * Reduce congestion and relive parking issue in urban areas
S,

B CIVIL-324 Urban public transport systems
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Classification by integration level )

= Shared infrastructure

» passenger and freight vehicles use
the same infrastructure

= Shared fleet

* each vehicle is used for one service
at a time

= Shared vehicle

» passengers and freight may be
delivered using the same vehicle

Shared bus (Yamato, Japan)
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Existing practices

= Cargo tram
« Use tram to move freight from city center to outskirt during off-peak periods
» High capital and operational costs
= often more expensive than truck delivery
= main services were ended after several years
» The most successful project is in Zurich for waste collection
» thanks to stable demand and local government support

CarGoTram in Germany DHL cargo tram in Germany

27
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Emerging ideas

= Ride-hailing + parcel delivery
* use empty ride-hailing vehicles to deliver parcels

How Courier works

2’»

Request as easily as aride

Using Courier is as simple as requesting aride. In
just a few steps, you can request for a delivery
person to pick something up and deliver it
across town, when you can’t get to it.

Track your items at all times

Whether you're sending or receiving, you can
access features like live tracking, trip sharing,
and PIN delivery verification.

Uber Courier

) Uber

Ube .
Your package was delivered.

Manage busy moments

When life gets hectic, Courier is here to help
lighten the load. Meet the demands of your busy
life or small business needs without the extra
stress. We help take care of the to-dos so you
don’t have to.



https://www.uber.com/us/en/item-delivery/
https://www.uber.com/us/en/item-delivery/
https://www.uber.com/us/en/item-delivery/
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Emerging ideas

» Ride-hailing + parcel delivery
* use empty ride-hailing vehicles to deliver parcels
 serve ride-hailing trips en route to deliver parcels

After serving Passenger 1,
Parcel 1 was delivered

Parcel 1 pick-up point Drop-off point for Passenger 1 /'\-/‘

Parcel 1 delivery point

i< —4’?“‘_—» 'i" »£D

Pick-up point for Passenger 1

Parcel 2 delivery point

1 — -

Parcel 2 pick-up point Pick-up point for Passenger 2

f/

Parcel 2 was delivered during
the service of Passenger 2

Drop-off point for Passenger 2

Xue, Zhang, & Shiwakoti (2024)
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Emerging ideas

= DRT + parcel delivery
* integrate demand responsive transit (DRT) in rural areas with parcel delivery

MISANO ADRIATICO:
CONCABUS I-DRT
(PROJECT PROPOSAL)
Bus stops
+ with shelter and parcel locker (new)

o  with shelter and parcel locker
(adaptation)
¢ without shelter and parcel locker

¢  Terminus of the I-DRT and
consolidation center - project proposal
Catchment area (500 m) of stops
with shelter and parcel locker

Infrastructures

==== Adriatic Motorway (A14)
= Adriatic State Road (SS16)
H+ Adriatic Railway

Railway station

School

Supermarket

Pharmacy

o@D e @ o

Other territorial services
Population distribution (gradient)

106
1

"7 Municipal borders of Misano Adriatico)

Cavallaro, & Nocera (2023)
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Emerging ideas

= Public transit + drone parcel delivery
 use public transit vehicles as moving parcel hub

1
Bus Station M
m Customer Location m
1

Warehouse

Public

—> Transportation m
Route

—_—
Drone Parcel m
— —» Delivery Route

- —

y,

Mercedes-Benz + Matternet

— e e e e ey

Moadab, Farajzadeh, & Fatahi Valilai (2022)
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Emerging ideas

= Passenger and freight modular autonomous vehicles (MAV)
* Decouple and recouple at bus stops

Next MAV

BEE

t=1 . ® Y — @ .

0 il 2 N-1 N
s

-

t=2 O * S — — @
0] 1 2 N-1 N

)

t=3 . Y r— C— — @ .

0 1 2 N-1 N
A
BEEm

t=10 O ® ® % @

0 1 2 N-1 N

32

. pax-MAV
B ey



33

ons?

Questi

swa)sAs podsuesy olgnd ueqin ¥ze-NAID




	Slide 1: 12 Mobility-as-a-service         & Co-modality  CIVIL-324 Urban public transport systems
	Slide 2: Single vs inter-modal transport
	Slide 3: Single vs inter-modal transport
	Slide 4: What is MaaS?
	Slide 5: Stakeholders and incentives to join MaaS
	Slide 6: Current practice
	Slide 7: Current practice
	Slide 8: Current practice
	Slide 9: Current practice
	Slide 10: Business model
	Slide 11: Business model
	Slide 12: Business model
	Slide 13: Business model
	Slide 14: Opportunities
	Slide 15: Challenges
	Slide 16: Benefit of MaaS
	Slide 17: Benefit of MaaS
	Slide 18: Benefit of first-mile service
	Slide 19: Benefit of MaaS
	Slide 20: Benefit of MaaS
	Slide 21: Benefit of MaaS
	Slide 22: Benefit of MaaS
	Slide 23
	Slide 24: What is co-modality?
	Slide 25: Incentives to join co-modality
	Slide 26: Classification by integration level
	Slide 27: Existing practices
	Slide 28: Emerging ideas
	Slide 29: Emerging ideas
	Slide 30: Emerging ideas
	Slide 31: Emerging ideas
	Slide 32: Emerging ideas
	Slide 33

