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Situation

Decline of

car
ownership

New

means of
transport

ARPU

(Average Revenue Per User)

in Transport
~300 €/month

Telecom
~30 €/month

Private car
usage <4 %

Self

driving
vehicles

Shanng

economy

10 000 000 000
000 €
market reshaped

Expensive
traffic

space




Situation




Solution

Current Situation

Urban Trips

MaaS model

Maa$S(
Provider




Solution

e .

Multimodal Journey Planner

Real Time Information

Booking

Getting on board / Ticket




Mobilty as a Service




History

2011:
2013:
2014:
2015:
2015:
2016:
2017:

Transport Revolution report
ITS strategy

MaaS concept presented
Transport Code

creation of MaaS.fi

change to MaaS.global
launch of Whim app




Definition

Mobility as a Service
is a user-centric, intelligent mobility distribution model

in which all mobility service providers’ offerings are
aggregated

by a sole mobility provider,
the MaaS provider,

and supplied to users
through a single
digital platform.
(Kamargianni and
Matyas, 2017)




Definition

Mobility-as-a-Service (Maa$) is defined as
a mobility distribution model

in which a customer’s transportation needs
are met over one interface

and are offered by a service provider.

(Hietanen, 2014)
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Definition

* Mobility as a Service (MaaS$) is the integration of various
forms of transport services

* into a single mobility service

e accessible on demand.
(ERTICO, 2016)

ALLITANTCE
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Definition

* Mobility as a Service (Maa$) is
e using a digital interface to manage the provision of
transport related services,

* which meet the mobility requirements of the customers.
(Transport System Capatult, 2016)
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Feasibility check

MaaSs is not
feasible

Does the city have adequate
public transport system?

Is e-ticket available for public
transport?

Check other available transport modes: taxi,
car-sharing, bike-sharing...

Are they willing to open data?

[ Check data format & quality ]

Do they accept e-payment?

[ Maas$ is feasible ] 12




Framework

MOBILITY AS A SERVICE FRAMEWORK
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Benefits

Integrated services: the MaaS Operator creates a value proposition
to the end user that comprises a ‘bundle’ of different mobility
services

Personalized service: based on user needs, including on demand
services (e.g. car sharing)

Flexible payment: mobility packages based on real usage

Optimization: optimize demand and supply by knowing in real time
the demand and the capacity of transport operators

Data sharing: the Maa$S Operator shares data on the mobility needs
of customers, to help transport operators improve their service

Pontential market: transport operators have the opportunity to
access a wider market and increase their market share by having
increased level of satisfaction of their customers

14



Hype cycle

Expectations

Autonomous vehicles

On-demand taxi
(Uber) —— Back to base car sharing

Multimodal journey planners
Electric vehicles

Smartcards

Free floating car sharing

Mobile ticketing

Trigger Peakof Inflated  Trough of

: L Slope of Enlightenment Plateau
Expectations  Disillusionment

Time
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Actors

Political

— specify regulations and policies to enable the MaaS market
Mobility Service Providers (MSPs)

— provide actual services

Maa$S Operator

— new actor

— bridge between
MSPs and users

End User

— customers,
but also
data providers

16
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Business ecosystem

Business Ecosystem

Regulators &

Extended enterprise Policy Makers

Technical Back-
end Providers Investors

(IT infrastructure)

Core business

Data
providers Payment
Solutions Research
Maas Transport Ticketing Dynamic Institutes

Operators Solutions multiservice

journey planners

Provider
Universities
Customers /

Users ICT

Infrastructure .
Insurance Media &

Companies Marketing Firms

Unions
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Role of Maa$S Operator

Integrate supply and demand

Provide services to the users

Set up pricing models

Make agreements with MSPs, end users and authorities

Realization options:
— transport authority
— transport operator
— private company

18



Maa$ concept

-
Policy Framework
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Regulation levels

Full Maa$S
Regulation

Light MaaS
Regulation

Open Maa$S
Market

Complexity of choice (modes & services)

A e+ Impact of delay

& disruption
on resilience

* Road
congestion

* Crowding
on public
transport

* Need for
concessionary
mobility

* Air pollution

* Adverse public
health

20



Regulation levels

Governance Permissive Directive
& Regulation: Management Control
Maa5S Integrated Add Integrated  Add Integrated Add Customer Add Capacity-
Propositions / Journey Payment “Choose and BooK” optimised optimised
Products / Planning Platform on-demand public dynamic service dynamic service
Functionality: & private mobility management management

and route and route

planning planning
Scheme Open market with one Regulated market with one Highly Regulated market

Architecture:

or more Maas providers
working independently to
address customer needs

or more MaaS providers
mandated to share data and
APls and adhere to ground
rules set by the local/regional

authority(ies)

with one MaaS aggregator

which governs demand
and supply across all public
and private mobility services

in the region®.

Public
Authority
capabilities
required:

Regulatory owversight

Add Cross-modal Transport
Modelling and Management

Add Technology Integration
and Service Management,

Data Sciences, Dynamic
Metwork Management
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Business models

Winner takes it all

Public transportation
takes it all

Roaming ecosystem

aji{

Mobility as
a Service
(aggregators)

/ 1\

LD fonf

PRIVATE CAR

CAR AEMTAL

. v
@ PRIVATIFCAR E @bﬁ
m BIKE SHARING
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o By \
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Technology

Back-end analytics

— supply and demand optimization in real time

— synchronize data from different service providers
— engines for analytics and reporting

Front-end interface and app

— smartphone/web interface that users interact with directly
— constant interaction with back-end

— dynamic multiservice journey planner

— feedback mechanism

23



Data flow
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Data flow
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Data flow
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Data requirements

Available Routes

Stop information
Vehicle positions
Speed

Vehicle information
Transfer times
Demand
Environmental impact

Ticketing

27



Travel parameters

Urgency

Speed

Wallet

Habits / Attitude
[ Skill

Weather

Route

Luggage /
Co-nders /
Gear

Fhysical
Condition

28



Current mobility packages

Medium Pay-as-you-go

89. 249, 317 .
Try Whim without
/month /month /month 4
commitment and upgrade
includes includes includes whenever you like.
HSL Helsinki  + 1°ooo HSL Helsinki ~ + 5'500 HSL Helsinki ~ + 8'000
season ticket Whim points season ticket Whim points season ticket Whim points
Use your Whim points as you Use your Whim points as you Use your Whim points as you H Transport providers:
like, for example: like, for example: like, for example: |

By 5 ol
2 CO

x>  FR = o , FE , o £ em  sso  vewo
8 m 2 8 w 5 We get you to your destination

using your preferred mode of

taxi trips unlimited taxi trips unlimited days taxi trips unlimited days "anSPOV*-le"[:f!g YOu Ry &6 you
(~10 km/trip) local public (10 km/trip) local public of car (~10 km/trip) local public of car go - all in one app!
daytime transport daytime transport rental daytime transport rental

<J°§ 29



Urban commuter package for 95 € / month:

Future mobility packages

Free public transport in home city area
Up to 100 km free taxi

Up to 500 km rental car

Domestic public transport 1500 km

15 minutes package for 135 € / month:

15 minutes from call to pick up by
shared taxi

EU wide roaming for shared taxi at 0,5
€/km

Free public transport in home city
Domestic public transport 1500 km

Business world package for 800 €/month:

5 minutes pickup in all EU
Free taxi in home city
Lease car and road use
Taxi roaming worldwide

Family package for 1 200 €/month:

Lease car and road use

Shared taxi for all family with 15
minutes pickup

Home city public transport for all
Domestic public transport 2 500 km

30



MaaS approach

P1 - Mobility Service
Providers (MSPs)

Barriers and Opportunities

Open Data &
Interoperable APls policies

Services Integration

!

P1 - MaaS Business Model

partneships I i

Value Proposition (Products, Services,
Pricing, Positioning)

Communication Channels

i
I
I
|
I
| Financing Structures
I
I
|
I
! Legal Requirements
I
I

_MaaS4EU Demonstration & Proof of Concept

Market Research

Maas Operator,

MSPs,

Policy Makers
1 Dashboards

l ;' . MaaS Subscribers

Personal Mobility Assistant

Dynamic and Personalised MaaS Services

Recommendations and
@ Journey Assi

-

Personalised Product
Selection

.

e
Dynamic Multiservice - Supply - Demand
i [ Journey Planner Optimizer

MaaS Wallet

Model

APl of APIs

formation

81 Payment (5 Ticketing

. b
\.© Booking @ Planning

Cross Mode Services
N—r

1

MSPs Backend

T

Financial
ransaction

Data and Service Providers

Or

ions

|
| —
| g: MaaS Operator Services
End-users Requirements . € Service Usage
} 5 [l Analytics
. | =
Users’ data ownership s
} S e Configuration H
©
User Taxonomy o=
| ©
8
MaaS Demand Models I = I
g 8%
B o O[l|Strestnatwork \y iy Broducts
Passenger Rights ! © 2 E Traffic Data T User
| -— g & Public Transport ~ Fleet Information USer n
,,,,,,,,,,,,,,,,,,,,,,,,, 88
=
, t user-centric services t » -
“7 77777777777777777777777777777 .8 [ Data Adapters \
- ‘L
Organisational Structure P2 - —
5 [Frrmesies ] —TERE
Part hip F rk . © ¢ Events ]
artnership Frameworks B Historic Traffic PT Information |
[ Data - = ‘
0 | £ 1 Social Media ¢
Technology Requirements [~ oo | Ty :
} o Persistent | | Real Time ‘
o
Cost - Revenue I3 Open Data
|
|— | T
3 complementary pilots

Koeand pue A)inaag ejeq

P3 - MaaS Technology Hub

Greater Manchester, UK
(urban, intercity trips)

Luxemburg - Germany
(urban, cross-border trips)

Budapest
(urban, intercity and cross-border trips)

‘ Maas Living Labs & Pilots Design

—

Data Collection (3 wave surveys)

‘ MaaS Impact Quantification on Users, Transport Operators, City Mobility

P5 — MaaS Policy Framework

Dissemination and Exploitation
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MaaS approach

~--- P2-End-Users - f.‘.‘—
P1 - Mobility Service
Providers (MSPs)

=
|

Market Research

Barriers and Opportunities End-users Requirements

Open Data & Users’ data ownership

Interoperable APIs policies
User Taxonomy

Services Integration MaaS Demand Models

Passenger Rights
t partneships I

"EORAMPE

P1 - MaaS Business Model = ,_“.‘ ____________________________

Value Proposition (Products, Services,

Pricing, Positioning) Organisational Structure

Financing Structures Partnership Frameworks
Communication Channels Technology Requirements
Legal Requirements Cost - Revenue

e
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MaaS approach

_ANM| MSPs,

Dashboards

Maa$S Operator,

Policy Makers

IL_.__J . MaaS Subscribers

Personal Mobility Assistant %

......................................................

Dynamic and Personalised MaaS Services

Service Usage
[ent] Analytics

Recommendations and
€ Journey Assistance - Selection

Personalised Product

MaaS Product

"= Configuration

Dynamic Multiservice
A  Journey Planner = Optimizer

Supply - Demand

[@ Payment i i
MaaS Wallet Y SHLo Gl

\.© Booking & pjanning

]
‘g x Scalable Storage
o | |[Streetnetwork \yopiity Products
20 Traffic Data
g E Public Transport  Fleet Information
‘E ('
w
| Data Adapters |
:'.'.'.'__ .'.'.'.'_f.'.'.'_' iy % iyl
I [ PT Timetables | j|__TrafficData |
il ] Events !
i i| Historic Traffic | i[ PT Information i
i Eala ‘! Social Media ||
i oo Y sce I
il Persistent || RealTime :
i Open Data
S, L\ L0 I

Data and Service Providers

User Information ) J
Model Cross Mode Services
N —

API of APIs

AoeAld pue A)1unoas ejeq

® ..
E-II oo Financial

Transaction
MSPs Backend Organisations
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SIA
Y,

Pilot

Greater Manchester

— urban and intercity trips

— locals and tourists

— TFGM is the MaaS operator
Luxembourg — Germany

— cross-border and urban trips
— locals

— SLA is the MaaS operator
Budapest

— urban and cross-border trips
— locals and tourists

MaaS4EU partners
s MaaS4EU demons trations

— Toll Service is the MaaS operator

34



Pilot

Budapest

urban and cross-border trips
locals and tourists
Toll Service is the MaaS operator

MaaS4EU partners

P a rt i Ci p a nts s MaaS4EU demonstrations

BKK: bus, metro, tram

Mol BuBi: bikes-sharing

Taxi: on demand

MAV-Start: railway

Oszkar: ride sharing

GreenGo: car sharing

NFM: ministry of development
KTE: transport association
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Data collection

7))
. g Workshops\
=
S £ | ™ Personal u , Personal l
2 | Interviews | 'ln;te-r\ﬂgvis_l
o | Focus -i : Focus :
§ | Groups | Groups | MVP Final MaaS4EU product
-é Wave-1 Wave-2 Wave-3
w Survey Survey Survey
YO
" Phase 2 Y2 Phase 4
Phase 1 Phase 3
SIA
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Expected benefits

Possible choices:
— 1) Reduction of transportation costs for end users
— 2) Optimization of existing public transport options

— 3) Increase of supply of transport options (e.g. on demand
services)

— 4) Reduction of car ownership

— 5) Reduction of congestion

— 6) Improvement of air quality

— 7) Increase of citizen travel satisfaction
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Expected benefits

 Budapest:

optimization of existing public transport options,
increase of citizens’ travel satisfaction,

not agreed whether the MaaS scheme would significantly reduce car ownership
and congestion,

benefits depend on the selected business model.

* Greater Manchester:

potential benefits depend on many factors: the existing situation, how MaaS is
implemented, how mobility packages are designed, the price they are sold,

increase of citizens travel satisfaction,
optimization of existing public transport options,

reduction of transportation costs for car users shifting mode to Maa$ could
represent a high cost saving,

it cannot be assumed that Maa$ can have a significant impact on car ownership
reduction and, consequently, on congestion and emissions.

 Luxembourg:

S~

o

increasing transport options/alternatives offered is the most significant benefit,

not expected to contribute to the reduction of transportation costs for the end-

users. 38



Expected benefits

private MISPs: increase of revenues and increase of market share,

small operators: more interested in joining to gain more visibility
and create partnership with bigger players,

large MSPs: receiving better quality demand data is a strong
motivator.

Luxembourg

Greater Manchester

Budapest

1 2 3 4 5
H Receive better quality demand data u Cooperation with other mohbility operators
B Enhance competitiveness B Share data with public authorities

B Increase the use of public transportation

39



Expected benefits

Luxembourg

Greater Manchester

Budapest
0% 20% 40% 60% 80% 100%
M Increase the use of PT B Increase the use of active transport (walking and cycling)
B Increase the use of sharing schemes (e.g. car-sharing) M Threat of private monopoly in the long term
W Lower coststo end users m Political influence
W Integration of local mobility providers B Data sharing with public authorities

m Ease of implementation (Law and regulations)

G 40



Criteria of successful implementation

Service reliability

Real time information

Privacy

Include all transport modes available in the city
Integrate other services apart from mobility services
Loyalty rewards

Secure payment options

Promote use of public transport

Provide data back to the involved actors

41



Criteria of successful implementation

Service reliability

Real time information

Privacy

Include all transport means available in the city
Integrate other services apart from mobility services
Loyalty rewards

Secure payment options

Promote use of public transport

Provide data back to the involved actors
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Important actors

Car padling

Citizen committees
Private finanders

Car rental companias
Bikesharing companies
Carsharing companizas
Ev-charging infrastructure
Parking Operators

Rail operator{s)

Tram operator

Metro operator
Private Bus operator(s)
Public Bus operator(s)
PTA

City/Local Government

4.2
I 5 g
I 1.3
I 3.7

(a) Budapest

(b) Greater Manchester

3.5
3.5
3.5

3.5

4.0
4.0
4.0
4.0

Ln

w

=
Ll L L
RTINS

-

2 3 -

(c) Luxembourg
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Important actors

Budapest
3 2.88

2.53

247 7. 5 a1 2.47

5 o€ : 7.25 2.33
07
End user Pricing Scheduling Competition within Competition Financing
Policy MaaS external
W City/Local Government B PTA B Public Bus Operator W Private Bus Operator
B Vetro Operator B Tram Operator W Rail Operators B Parking Operator
m EV-charger m Car Sharing M Bike sharing m Car rental
B Private financiers m Citizen Committees
SIA

G “



Ticketing

Luxembourg

Greater Manchester

Budapest

1 2
B By email (digital copy)

M Via your smartphone wallet

B Via e-mail (using a print-out of the trip)

3 4 5
= By SMS

W Via the Maas app on your phone

4.8
Luxembourg a7
2.8

4.8

Greater Manchester 3.5

3.0

4.9

Budapest 3.5

2.7
1 2 3 a 5

M Using NFC (Near Field Communication) on your phone to gain access/validate ticket
m Using a QR-code scanner to validate ticket (QR code on the ticket can be printed or on phone)

B Validation through sight (by the driver, etc.) of the print-out or email on your phone

45



SWOT analysis

e Strengths: .

better user experience,
integrated service,
changing of way of thinking,
easy accessibility,

new business approach

* Weaknesses: .

payment issues between operators,
different levels of services,

need of travel behaviour change,
less cooperation

Opportunities:

flexible services,
cheaper transportation,

long-term decrease of vehicle
ownership,

better services of public transport,
competition

Threats:

data protection,

investment cost,

organizational issues,

not unique business development,

rapidly changing technology
46



Platform requirements

e optimize existing public transport options

* increase citizen travel satisfaction

* minimize overall travel time

e provide push notifications in case of delays or service changes
e provide personalized recommendations

e |earn from the user habits

» share satisfaction data with service providers

e share information about trip with public authorities

* ensure secure payment transactions

e offer monthly packages

e possible services calculated by the fare calculation engine
* ticket provided through an application

v a



GDPR issues

* General Data Protection Regulation (GDPR):
— legal framework for data protection
— laws adopted in 2016, effective in 2018

e Communication infrastructure:
— data exchange with service provider,

— lIssue: matching GPS coordinates with its location, the system can track
users, allowing to follow movements and detect patterns

 Data providers:
— data are provided by different sources
— Issue: quality of information,
division of responsibility
* Transportation operators:
— provision of complex services
— Issue: information security

* MaaS operators:
— owner of the technological platform
Dy — Creates unique offers comparing different providers

%OD% — Issue: systematic monitoring of a publicly accessible area on a large scale 48

General Data

Protection Regulation




Maa$ user groups

e survey with more than 1000 valid responses
* 12 indicators to evaluate

* Socio-demographic data: age, gender, education, household
composition, employment, income

* Mobility patterns: frequency of use of different transportation
modes

* Mobility related data: driving license, car availability, PT
availability, usage of new modes

* General innovativeness: attitude, smartphone usage, mobile
internet usage, usage of journey planning applications

v E



* 1important—4 not important . e . .

Maas user groups

Latent class analysis

LC 1 LC 2 LC 3 LC 4

— . Payment for accurate information 1 3 2 4
) | Paying for et o reduced §

% information peertanty 2 3 1 4
§ Multimodal app 4
8 Maas app App usage skills 4
E Payment through app 3 4
Q Intermod. [Combination of modes 3 4
(EOU Exclusive usage of owned modes 4 3

) \Variability in travel pattems 4 1 2 3
©  |Multimodaliticonsideration of different modes 3 1 2 4
2| yl/no- | o

= . Willingness to experiment in mobility 3 o2 4
= | ownership

Q Privacy 4 1 2 3
o

S pode agnosticism 3 4 e
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Maa$ user groups

* Typical features of the groups

31% . 27%

31%

“

LC1 LC 2 LC3 LC 4
“Me and MY = “Sharing is “Technology is “Laggards”
mobility” : caring” the future”

O

Y, 51



Maa$ user groups

e Most relevant features:

* Socio-demographic data: age, gender, education, household
composition, employment, income

* Mobility patterns: frequency of use of different transportation
modes

* Mobility related data: driving license, car availability, PT
availability, usage of new modes

* General innovativeness: attitude, smartphone usage, mobile
internet usage, usage of journey planning applications

Y, 52



Maa$ user groups

Mainly different features of the groups

LC1

“Me and MY
mobility”

31%

LC 2
“Sharing is
caring”

=

LC 3
“Technology is

the future”

LC4
“Laggards”
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MaaSs user groups

* Difference in mobility patterns

0.7

0.6

0.5

0.4

0.3

0.2

0.1

= =|C1" Me and MY

mobility"

=== | C2 "Sharing is caring"

e | C3 "Technology is the
future”

+wses | C4 "Laggards”

car active car+ PT+ car+PT other

active active + active
20
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Maas applications
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Maa$s applications




TransitApp

* Launch year: 2012
e Status: operational
* Area: USA, UK, Canada, Europe, Australia
 Modes: PT, bike sharing, car sharing, taxi
* Tariff option: pay per use
* MaasS operator: private company
* Features

— Trip planning

— Real time information

— Booking (car sharing, taxi)

— Service alerts

— Link with calendar and contacts

57



Optymod’Lyon

* Launch year: 2012
e Status: operational
* Area: Lyon, France
* Modes: PT, bike sharing, regional train, parking
e Tariff option: no payment
 MaaS operator: local authority
* Features

— Trip planning

— Real time information

— Booking (bike sharing)

— Service alerts

— Airplane schedules

A

S
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UbiGo

Launch year: 2013 UbiGO

Status: operational (large scale project planned)

Area: Gothenburg, Sweden

Modes: PT, bike sharing, car sharing, taxi, car rental
Tariff option: monthly e
MaaS$S operator: private company - C
Features 0 | g

— Trip planning ——

_ Booking “ [ e

— Ticketing - 'IM
— Payment

< o o [ < o o |
— 24 hour support
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SA
Y

Smile

Launch year: 2014
Status: stopped
Area: Vienna, Austria

Modes: PT, bike sharing, car sharing, taxi,
train, ferry, parking, charging stations

Tariff option: pay per use
Maa$ operator: private company
Features

— Trip planning

smi)e einfach MobIl e st

Real time information

Booking (car sharing, taxi, train)
Ticketing and Payment
Mode filtering based on cost, time and CO2 emission
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Moovel

Launch year: 2016

Status: operational a

Area: Germany

Modes: PT, bike sharing, car sharing, taxi, train, ferry
Tariff option: pay per use

Maa$ operator: private company
Features

— Trip planning

— Real time informaiton

— Booking

— Ticketing and Payment

— Favourit routes

o 5=

— Notification of disruptions

ﬁ Cambridge St @ Bowdoin St
"

15 min

— Link to social media account



Whim

Launch year: 2016 ©

Status: operational whlm
Area: Helsinki, Finland
Modes: PT, bike sharing, car sharing, taxi, car rental, train

Tariff option: pay per use and monthly

MaaS operator: private company

Features

— Trip planning S — R —
— Real time information | -
— Booking

— Ticketing and Payment

— Calendar synchronization

— Social interactions
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Qixxit

Launch year: 2014 - ‘
Status: operational Q l )( )( ' t

Area: Germany

Modes: PT, bike sharing, car sharing,
taxi, car rental, train, coach, flights

Tariff option: pay per use
MaaS$ operator: public company

Features _ B e

— Trip planning D i 9 Q

— Real time information — T » Qe

- BOOking . Di.i:m..him‘f- -:’JI % .. Il‘.l‘-
. . _]E'lZZT Charkassel

— Ticketing and Payment we b

— Service alerts = >

— Favourites

a6 800 TH500 EEAE R
3Bmin 51min q49min
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Result of Maa$S

Trips made with Whim in Helsinki before and 3 * L

gw.*

PT in total
74% of trips

_|PT M Private Car | Bike M Other

*walking

> 4



Future of Maa$

Breakfast as you go,

gym in transport, and
other future services

Home delivery,
remote services,
drones, automation

Car share,
ride share, car BNB

City public transport,
trains, taxi, car rental,
car leasing, parking
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