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The project aims at enabling travellers to understand and reduce
greenhouse emissions related to mobility working on their choices and
behaviours

The logical background The rationale (MCM)

Providing information is not

_ A new context has to be provided with a
enough: understanding the problem

mechanism including:

is half the solution...but not the 1. aquantitative target

complete solution. 2. apath to make the approach to the
target measurable

If we want to reduce GHG, travellers 3. a driving force (incentive or

need a compelling proposition to
adjust their behaviours and choices.

v

obligation) from the current status to
the target.

Technology as enabler (MCP)

The need to have an electronic wallet brings from the MCM to
the “Mobility Credits Platform” (“MCP”), that is the technical
implementation of the model requiring the use of current and

future ICT.



h])]ﬂ)[()( 'RITOS

The Mobility Credits Platform is enabled by ICT, is supported by four pillars
with a foundation on the behaviours and choices of travellers

Mobility Credits Platform

Enabler : ICT
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Context: behaviours and choices
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To be more effective in congestion reduction, all mobility levers need to be
integrated through ICT

By-pass, tunnels, ...
Infrastructures y-pass, !

Private Motor Motorcycles, hybrid vehicles, electrical vehicles, microcars, ...
Vehicles

Local Public Undergrounds, light metros, on-call buses, ...
Transport

Control and

' Intelligent traffic lights, ...
Regulation

Travellers

Information Variable Message Signs, elecronic badges, SMS, internet, ...

Restriction /

Value Pricing Restricted Areas, Area Pricing, Road Pricing, ...

Demand Management

Complementary
Policies

Car sharing, Incentives, telework, flexible hours for shops-
offices-schools, ...
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Once the effects of increasing and exploiting the infrastructures capacity
are exhausted, the only way to fight congestion is to introduce rules
supported by ICT

The urban area as a scarce resource to be A. Effect of
optimized eCapacity increase
Optimal infrastructure eRedistribution in time, space,
@ exploitation : ) mode
I through

6GDP/6M Congestion | ‘d
B

1
threshold | : eInfrastructures
1

/:’ ! ; ePrivate Vehicles
a I I eLocal public transport
/ : A : d} *Regulation and control systems
I

eTravellers information
eComplementary policies

B. Effect of the introduction of
demand management rules like:
e Restrictions
e Road Pricing

e Mobility Credits
Latent Demand

>

Mobility load
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The Mobility Load

Individual Mobility Budget = km x t; + km,xt, + kmyxt; +...

Individual
Mobility Budget

Mobility Load = sum of Individual Mobility Budgets

Sustainable Mobility Load = reduced compared to maximum load
at congestion threshold

o

Citizens



The Sustainable Mobility Load
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Individual

Mobility Budget 1

maximum load at congestion threshold

Sustainable Mobility Load = reduced compared to

>
Citizens
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Possible scenarios to identify the sustainable mobility load

Congestion Reduction
Scenario

Current ----
Energy Load

Target

) eLocal
Sustainable

Energy Load eShort term

Best Effort
Scenario

Current
@ Energy Load
"""" Target
*Any scale
e Medium-
Sustainable

Long term

Energy Load

Sustainable energy consumption load in two basic scenarios
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The Green House Gases Load on a urban area

t

1

. L = Nfs(t)xGHG(l‘)dt
e

12 s M
L;= individual GHG load [kg]

N= individual number of trips

M = number of subjects

. =

12 s e M

s(t) = space travelled as a function of time [km]
GHG(t) = instantaneous production of GHG [kg/km]
Ltot= GHG load [kg]
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An even distribution of credits provides the largest perturbation to the
mobilty system, i.e. the most effective driving force

Initial distribution Final distribution
of credits of credits

=

Possible fee to

support
infrastructure
costs
Citizenzs Citizens buying Citizens selling T
credits credits

Even distribution of credits and exchange mechanism
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Possible behaviours following an even distribution of credits

CreditS
Credits
Credits
p
Even
distribution

ﬁ

Type A Type B Type C Type D Type E

Tarvellers

Travellers behaviours

Traveller A

Needs much more credits than assigned.
Possible behaviours:

e buys credits

e changes behaviuor with different transpott
modes

Traveller B

Needs more credits than assigned.
Possible behaviours:

* buys credits

Traveller C

Needs are statisfied by assigned credits.
Possible behaviours:

* neutral

Traveller D

Needs less credits than assigned.
Possible behaviours:

* improves even more his/her choices in
order to sell credits

Traveller E

Needs much less credits than assigned.
Possible behaviours:

*sell credits



-

The rules of credit consumption are based on several parameters. The MCP
enables to account for other externalities as

EDF
F Car: Length 350 cm

- 1 Width 164 cm
Gasoline Engine, Euro 4
A Time: 10:00 am
[ 2

Trip length: 15 km
i Credit consumption: 2
i

D_K sl ¢ &
SR c>p

‘.’ ‘ Car: Length 420 cm
A->B _ Widt.h 170 cm
Car: Length 440 cm Diesel Engine, Euro 4
“_‘

Time: 4:00 pm

Width 174 cm
Gasoline Engine, Euro 3 Trip length: 7 km
Time: 8:00 am Credit consumption: 3
Trip length: 10 km
Credit consumption: 10 A

Rules of credits comsumption
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The Mobility Credit Model subverts concept of “rule”: from prohibition to
accountable behavior

* To provide an integrated strategy able to use all levers available to the city
administration and to stimulate market offering

I | The model will not substitute any current policy: on the contrary it integrates
and multiplicate the effects of current policies

e To spur citizens to be more conscious about their choices, but at the same time
avoiding any contraints to freely move in the city

The model aims at providing a more equitable answer compared to
prohibition, leveraging the concept of individual mobility budget

e To employ availbale ICT tecnologies, making it easier to introduce the model

I The model requires localization and cimmunication, but it is not dependent

on specific technologies and can grow with them



Enablers and constraints

Pillars Contexts Enablers Constraints
e Charge area and * Enterprise * Technology * Social Equity
quantify its e Social Networking o OBU * Costs
“sustainable GHG |+ Demand o Smart Phones |+ Privacy concern
load” Management o Internet e Diffusion time
* Assign the credits [* Information * Location Based constants
e Setthe Platform Services * Enforcement laws
consumption rules  Pay Per Use * Long term effects
* Exchange credits Insurance on urban area
* Road Pricing
* Security
» Safety
* Environmental
sensibility

e Virtual mobility
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The Mobility Credit Model is tuned to several drivers already active in the
automotive world and is poised to provide remarkable industrial fallout

Real time and
Predictive
maintenance

Anti-theft,

emergency call
Assisted car

navigation

Pay-per-use Security/Safety Telediagnostics

Location Based

Insurances Q] KQ Services

[

A
*

Vg

{Local PubIIC] , ‘ ‘ {Infomobility]
Transport
Private Tel
Increase in Vehicles Taxation elecomms Enabler
use
Product '
ro uc. Pay-per-use Pushing
Innovation Broadband

and Internet
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Adoption dynamics

Equity and

complexity

*No prohibition

Application

Privacy Interoperability

Constraints

eVehicle Tracking eAvailable LPT eScale-up with eTuned to
eCapability to «Database of alternatives OBU diffusion industry drivers
assess_|nd|V|duaI trip data *Possibility to eMinimum e Autonomy of
behavior avoid physical infrastructure local bodies
oRewarding trips costs
Mechanism
\
y
maturity

environment

tecnology politics culture

e Select appropriate areas

¢ |dentify the controlling
process for adoption

time
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PM10 e CO2 reduction (Genova case)

PM10
reduction CO, reduction
(%) (%)
20 -
18 ) — 25 -
16 - / -
14 | 20 | '///‘
12 A
10 - '/.—__‘__—.___—.__—_. ] ./'._____.__——-l————'——_—'.
8 4
10 -
6 -
4 5] —
2
O T T O T T T T T
3€ 4€ 6€ 7€ 8€ 3€ 4€ 5€ 6€ 7€ 8€
Credit price
Weekly grant of free 4 3 credits
credits i 3,5 credits
(5 credits correspond to 5 A 4 credits

return trips per week)
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Trip reduction (Genova case)

Trip reduction

(%) —o— 3 credits == 3,5 credits =+—4 credits
30 -
25 1 23,4 24,3
22,5
217 A/
20,7 N o
20 19,38 19;9 e
T 18,16 ¢ ¢
15 13,6 14,2 sl 4—l15’2
T 13,08 ' —
11,39 11,67 V e
O— el
10 -
7
523 5,39 56 57 6 o —6-6—— —
5 s — e — —— — —
O T T T T T T T 1
2€ 2,5€ 3€ 4€ 5€ 6€ 7€ 8€

Credit price
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Yearley revenues (Genova case)

Yearley

revenues
== 3 crediti =#= 3,5 crediti === 4 crediti

(M€)
60 -

54,2

50

40 |

30 -

20 A

10 +

2€ 2,5€ 3€ 4€ 5€ 6€ 7€ 8€

Credit price
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System Architecture

Cellular
OPERATORS

Selling

Installation
Maintenance
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