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1. INTRODUCTION & OBJECTIVES

The negative externalities associated with regional transport and intercity trips represent a
significar part of the total of negative externalities related with transport sector.
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The purpose of this work is to develop tools and methodologies to implement smart and

dynamic prices to perform traffic assignment and mitigate negative externalities associated

with intercity corridors. Central research questions:

« Evaluate how an optimal traffic distribution in intercity corridors may contribute for the
reduction of transport-related externalities;

« Estimate how new smart and dynamic tolls and fares may contribute to optimal traffic
solutions.

The following topics will be addressed:
- Optimal traffic distribution for the reduction of externalities;
« Estimation of key variables (emissions, noise, accidents) and their external costs;

« Achieving optimal traffic solutions using new smart and dynamic tolls and public
transport fares.

2. METHODOLOGY
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2.3. Estimation of congestion-related external

costs

The traffic congestion-related costs were
estimated considering four different levels
of congestion that are translated by the
Volume to Capacity Ratio (V/C ratio) and
the road type. The values can be found in
the next table (van Hessen et al., 2019).
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2.4. Estimation of safety-related external
costs

The safety-related external costs (RC)
considers death and injury due to an
accident for the person exposed, for the
relatives or the person exposed and crash
cost for the rest of the society. The
following expression summarizes the
methodology (Fernandes et al., 2019):

XeSCp + Xo;SCs; + Xy SCy

RC, =
ab(Vipy + Vipy)li

« k is for each road segment;

 Xp, X5, Xy, are the annual number of
fatalities, serious and light injuries,
respectively;
SCr, SCq;, SCy, are the average social
accident costs (€) for crashes involving

fatalities, serious and light injuries,
respectively.

3. PRELIMINARY RESULTS

The following results are for the intercity corridor between Aveiro and Coimbra in a typical

peak-hour period.

The safety-related costs estimation are still under development.
The values presented are in € per VKM (vehicle-kilometer).
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6) pricing strategies will be executed as the final step of the research plan. The optimization
will take into account: a) External Costs: externalization of the costs in a single indicator

MAnY Aamnr . e

Figure 6 - NO,-related external
costs

—

Figure 7 - Noise-related
external costs

Figure 8 - Congestion-related
external costs

that represent emissions, safety and noise; and b) Internal Costs: internalization of the
costs in a single indicator that considers the perceived (travel time) and actual (energy and
tolls) costs by the user. All the variables will be displayed in a digital map platform GIS.

2.2. Estimation of noise-related external
costs

The methodology uses the average
speed of each road segment and the
current traffic flow. Firstly, the following

2.1. Estimation of emissions-related external
costs

The CO, and NO, emissions factors (g/km)
are given for a typical Portuguese diesel and
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vehicles);
« v is the average speed of the vehicle
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road segment.

Each pollutant is then multiplied by the
factor 0.1 €/kg CO, and 1.7 €/kg NO,. (van .
Hessen at al., 2019)
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