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Introduction

Reforming and harmonizing transport policies at EU level

Policy documents:

1. Green Paper 1996 “Towards fair and efficient Pricing in Transport”
2. White paper 1998 “ Fair Payment for infrastructure use”

3. White paper 2001“European Transport Policy 2010: Time to decide”

Directives:

1. Directive 1999/62 EU : allows member countries to introduce a distance related
charge for using European highways to cover construction, maintenance, and
exploitation costs.

2. Directive 2006/38/EC on the charging of HGVs for the use of certain kinds of
infrastructure.

3. New directive project of 2008/0147: defines reliable methods for estimating
pollution and congestion costs and tries to calculate the appropriate road charge
for each kind of vehicle.
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Introduction

Recent congestion pricing policies around the world

1. London Congestion Charge and the Pollution charge in Milan:
the use of discounts or exemptions for alternative fuelled vehicles.

2. Express lanes in California: Zero-emission engines.

3. Trodheim Ring Road in Norway, the Stockolm Congestion
Charge: current road pricing schemes are concentrated in the cities

and based on congestion pricing like toll-ring depending on time-of-

day.
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Introduction

*» Define a methodology to evaluate the possible
Implementation of a congestion pricing policy like a toll-ring
scheme in a metropolitan area like Madrid during the peak
hour in the morning.

“» Analyze the results of the simulation of a toll-ring defined
as a combined toll (access and distance toll based scheme)
applied on the one of the more congested ring, the M-40.
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Methodology of Analysis

Mobility Requirements Objectives of Road Pricing
[
Step | v |
Pricing Scheme Design
Simulation Scenarios Scope of Simulation
| |
|
Step i Road Pricing Scheme Simulation
l |
Efficiency Evaluation of Equity Evaluation of
each scheme (Volume, ( each scélheme
Speed, etc) Macro & Micro
Step Il Analysis)
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Road Pricing Scheme Design
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Improving the Analysis of a Toll Ring Scheme

Implementation by a Travel Demand Management Model

e When?
During the Peak hour

* Where?

Most congested road
sections (orbital
highways)

* To Whom?
Private vehicle users

* How much?
Internalizing the
external costs

* How?
Toll ring
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Villa de Vallecas Road sections selected
{ —— M-40
] \lillave e ! Suburban train
E Metro ]
g Interurban bus
| Municipality of Madrid
é 5 CA CED of Madrid
Pricing Scheme Tariff Scenarios
S1 Without toll 0 Scenario 0
S2 Toll Ring 2€/veh+0.1€/veh-km |Scenario 1
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Scope of Simulation
e Data Collection(year 2004)

| + Origin-destination (OD) demand matrix

~—| - | = 394traffic flows of road sections
= L | « OD demand matrix calibration

-~ Road Network Adjustment (year 2004)

-+ » General attributes modification

_+ Volume delay function (VDF) predefinition
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Simulation In Practice

Assignment Principle: Capacity restraint model

‘F!
minlz ’ c, (x)dx

==
ackE

fa : the volume of link a;
Ca(x): the impedance of link a with volume x (monotonically increasing in x)

Impedance Function:
Ca(x) = C; + (Cyc + Cio)* A

C;: current travel time, given by the demand transport model;

C;.: toll cost, refers to the road pricing scheme;

C,o: operation cost (oil consumption), 0.1 €/km;

A: conversion factor of monetary unit (euros) into time unit (seconds),
considering a value of time of 9 €/h
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Simulation Result Evaluation

ssEfficiency: Obtain traffic volume (vehicle-mileage) and
average travel speed of different sections from VISUM to

evaluate the traffic variation.

“*Equity: Two scales (Macro Scale and Micro Scale)

Assess the equity by calculate GINI Coefficient

to Car Users
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Result Evaluation--Efficiency

Hourly traffic volume (1,000 vehicle-mileages) variation

) Area Inside M-40 . . .
Scenario M-40 Ring M-30 Ring 13 Radials
of M-40 Accesses
SO
_ 2,782 262 774 330 2,174
(Without toll)
S1
, 2,753 195 716 334 2,182
(Toll ring)
Average Speed (km/h) variation
. Area Inside M-40 ) . .
Scenario M-40 Ring | M-30Ring | 13 Radials
of M-40 Accesses
SO
_ 29.2 48.9 50.7 53.0 64.1
(Without toll)
S1
, 29.2 58.8 60.7 52.0
(Toll ring)
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Result Evaluation—Equity |

Equity Evaluation at Macro Scale — GINI Coefficient to Car Users

,=1,+C,+C.=1I,+C,
|, : income (€) to car users after applying road pricing scheme
|, : income (€) to car users before applying road pricing scheme
C, : travel time (s) changing
C. : travel cost (€) changing (oil consumption and toll)

C,: impedance changing, in seconds
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Result Evaluation—Equity |

Scenarios GINI Coefficient
SO
(Without toll) 0.226
S1
(M-40 Toll ring) 0.155

In the macro equity study, the Gini index decreases
after implementing a toll ring scheme, in higher scale,

the social equity has thus been improved.
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Result Evaluation—Equity |

Equity Evaluation at Micro Scale — GINI Coefficient to Car Users
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Gini coefficient
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| — sunsbon o Reference{without toll) toll-ring
Al Metro I
| —— Interurban bus

| Municipality of Madrid Scenarios

CBD of Madrid
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Result Evaluation—Equity

* The simulation result in terms of equity shows different influence by
Implementing a toll ring scheme:

 In Macro Scale, the Gini coefficient illustrate the improvement of equity in
whole network.

 However, we do not obtain the same result by the Micro Analysis.
Particularly, the social inequity increases in the lower-income users who
drive through the northern section of M-40.

% Since there is not a general and authoritative approach to measure social
equity, the conclusion quite depends on the methodology the researcher
adopted and the studied area as well.
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Conclusions

¢ In terms of congestion relief, the traffic efficiency analysis shows that the toll
ring scheme can generate a distinct traffic volume reduction and average
speed increase. But it does not relieve the congestion inside of M-40,
mainly because of its big size and single travel mode. At the same time, it
can be seen that this toll ring scheme does not cause a transfer of the
congestion to the neighboring highways (M-30 or 13 Radials), leading to
additional congested highways.

s Equity is improved after applying a toll ring pricing scheme in M-40 in the
macro analysis. But it shows a different result in the micro study which
evaluates the social equity in two road sections of M-40. Therefore, we
cannot conclude that a toll ring scheme can improve the equity. It can only
be measured by the stakeholder regarding to the specific objectives in real
life.
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- Thank you very much
for your attention!
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