
Policy measures to 

reduce the external costs 

of freight transport: 

the case of Brenner

Società Italiana degli Economisti dei Trasporti e della Logistica

XX Scientific Meeting, “Mobility and the city: policies for 

sustainability” 

Milan, 20-22 June 2018

Federico Cavallaro a+b

Olga Irranca Galati a

Silvio Nocera a

a Università Iuav di Venezia, Italy
b Eurac Research, Bolzano, Italy



LAYOUT

1. Description of the Brenner

corridor

2. External costs along Brenner

3. Measures to encourage the shift

to rail

4. Focus on Toll+

5. Conclusions



WHY BRENNER?

Corriere della Sera, 4 October 2017 Giornale del Trentino, 12 June 2018 



COMPARISON BETWEEN TRANSALPINE CORRIDORS 

Source: iMonitraf!, 2018

BRENNER: 

transalpine corridor

with the highest

freight volumes

Modal Split: 

ROAD: 71%

RAIL: 29%



COMPARISON BETWEEN TRANSALPINE CORRIDORS 

Source: iMonitraf!, 2018



THE BRENNER 

CORRIDOR::DESCRIP

TION OF THE NEW 

HS/HC LINE

1. Part of the TEN-T corridor n. 5 
(Helsinki – La Valletta)

2. Northern access line:
Munich (D) - Innsbruck (A)

3. BBT:
Innsbruck (A) - Fortezza (I)

4. Southern access line:
Fortezza (I) – Verona (I)

5. Construction:
2008-2026 BBT, 2035 (?) Southern 

access line

THE BRENNER CORRIDOR:

DESCRIPTION OF THE NEW HS/HC LINE



THE BRENNER CORRIDOR IN SOUTH TYROL



THE BRENNER CORRIDOR: EXTERNAL COSTS

• An economic valuation of the external costs deriving

from railway and road transport has been performed.

• It constitutes the technical basis for the request of

incentives to the EU for ACT and UCT.

• Quantification is made thanks to primary data given by

RFI and highway A22

• Adoption of two road type vehicles and one rail vehicle



Fonte: Eurac Research, 2017

THE BRENNER CORRIDOR: EXTERNAL COSTS

Characteristics of the type-train

Max speed Gross weight Locomotives

Weight of a

locomotive

Load

capacity

Loading

coefficient

Quantity of 

freight

km/h t n° t t % t

100 1,200 2 90 1,020 0.61 597

Main characteristics of the type-vehicles considered in this paper

Type Gross weight Unladen weight Load capacity Loading coefficient
Quantity of

freight
Max speed Fuel

t t t n t km/h

Veh 1 Truck trailer/articulated truck 40 8 32 0.5 16 80 Diesel

Veh 2 Rigid truck 26-28 7.5 20 0.5 10 80 Diesel



THE BRENNER CORRIDOR: REASONS FOR A MODAL SHIFT

Infrastructure Distance

(Km) 

Time (Min) Operational

costs (€/t) 

External

costs (€/t) 

Highway A22 116 96 5,47 1,58

Railway 120 100 6,92 0,01

Source:
MIT, 2015; Trenitalia, 

2016
Eurac Research, 2017

The Autonomous Province of Bolzano, together with Trento and Land Tirol, supports the

shift from road to rail with the adoption of concrete measures. In South Tyrol, an

economic subsidy for each loading unit is provided (25€ for conventional rail transport,

33€ for combined transport).

The question that the Province tries to answer is how subsidies can be integrated by

other measures and which one can be more effective.

We have made an analysis based on the literature review of existing measures and on

the discussion with local stakeholders, operators and politicians, in order to understand

which of them are more appreciated and are expected to provide the best results.



THE BRENNER CORRIDOR: EGCT RESOLUTION

Resolution N.01/2018 of the European 

Region Tyrol-South Tyrol-Trentino

BRENNER CORRIDOR – FREIGHT 

TRANSPORT – MODAL SPLIT:

Currently: 71% by road, 29% by rail

Milestone #1 - 2027: 50% by road, 50% by rail

Milestone #2 - 2035: reverse trend compared 

to 2018 (about 29% by road and 71% by rail)



MODAL 

CHOICE

INFRASTRUCTU

RAL 

MEASURES

MANAGEMENT 

OF THE 

TRANSPORT 

SERVICE

REGULATORY 

MEASURES

MEASURES TO SUPPORT THE MODAL SHIFT: A TAXONOMY

1. Infrastructural measures (railway line, 

wagons, intermodal terminals, etc.)

2. Measures about the management of the 

service (speed, travel time, costs, 

reliability, flexibility, intermodality, 

interoperability, etc.) 

3. Regulatory measures

2

1

3

Each measure has been described concerning:

 Legislative framework

 Technical description

 Application at the different territorial levels

 Priority assigned by the provincial political

level

 Possibility to be implemented at provincial

level



FIRST GROUP: INFRASTRUCTURAL MEASURES

N. Measure Legislation Application Value
Implementation at

Provincial level?

UE Italy Interregion Province A22 S.S. Railway 1-5

1
Renewal of exsting

railways
UE, N, P        5 Yes

2
Renewal of exsting

intermodal terminals
UE, N, IR, P        5 Yes

3
Construction of new 

railways
UE, N, IR, P        5 Yes

4
Construction of new 

intermodal terminals
UE, N, IR        2 No

 Not possible to be implemented

 Not implemented, or implemented only partially

 Already implemented



SECOND GROUP: MANAGEMENT OF THE SERVICE

N. Measure
Legislatio

n
Application Value

Implementation at

Provincial level?

UE Italy Interregion Province A22 S.S. Railway 1-5

1
Subsidies for combined

transport
UE, N, P        2-3 Yes

2

Measures to simplify

administrative procedures and 

controls

UE, N, IR, P        5 Yes

3
Accessibility to intermodal

centers
UE, N, IR, P        4 Yes/No

4
ITS and technological

measures
UE, N, IR        4 Yes

5 Research project UE, N, IR        3 Yes

6 Interoperability UE, N, IR        5 No

7 ERTMS/ETCS/GSM-R UE, N        5 No

8
Liberalization of the railway

market
UE, N        5 No



THIRD GROUP: REGULATORY MEASURES (PUSH)
N. Measure Legislation Application Value

Implementation at

Provincial level?

UE Italy Interregion Province A22 S.S. Railway 1-5

1
Weight and size limits for 

road trasnport
UE, N, P        3 Yes

2
Driving ban

(days/hours/seasons)
N, IR, P        2 No

3 Driving ban (Euro classes) (Austria)        4 Yes

4 Sectoral driving ban (Austria)        1 No

5
Low Emission

Zone/Corridor

UE, N, IR, 

P        4 Yes

6
Speed and overtaking

limits
N, IR        4 Yes

7
Toll differentiation –

external costs
UE, N, IR        5 No

8
Toll differentiation –

infrastructural costs
UE, N, IR        4 No

9

Differentiation of registry

tax according to Euro 

classes

UE, N, P        5 Yes 



N. Measure Legislation Application Value
Implementation at 

Provincial level?

UE Italy Interregion Province A22 S.S. Railway 1-5

1

Exemption from load and 

size limits for HGVs

involved in CT

UE, N        3-4 Yes

2

Exemption from circulation

bans for HGVs involved in 

CT

UE, N, IR, P        5 Yes

3
Exemption from registry tax

for HGVs involved in CT
(Slovenia)        4-5 Yes/No

4

Reduction of registry tax

and tolls for HGVs involved

in CT

UE, N        5 Yes

THIRD GROUP: REGULATORY MEASURES (PULL)



Discussion

with 

stakeholder

s

THE CHOICE OF THE MEASURES: METHODOLOGY

Technical 

evaluation

of the 

efficiency
+ = Toll+

Toll+: differentiation of the highway tolls

according to the external and 

infrastructural costs



TOLL+

Definition: tariff system based on the differentiation of tolls to reduce congestion,

noise and air pollution. Based on the polluter pays principle, as defined at the

European level by the Directive «Eurovignette».

Aim: Alpine regions require a harmonized toll system. Toll+ encourages the

differentiation of highway tolls, in order to support the modal shift and the financing of

the infrastructures relevant for the intermodal transport.

Rationale:
 Internalization of external costs

 Environmental protection

 Support to modal shift

 Financing of relevant projects for intermodal transport

Approaches:
 Tariff schemes based on external costs: «polluter pays principle»

 Tariff schemes based on the use of infrastructures: «user pays principle»

 30-50% of revenues for Regions to finance projects related to intermodal transport



Scenario 2 – Extended Mark-Up

Scenario 3 – Internalization of External Costs

Scenario 1 – Bottom-line
Highway tolls +8% than today (maximum allowed

according to the current directive «Eurovignette»)

Highway tolls + 16% than today

Minimum: Highway tolls +40% than today

Highway tolls at the same level than today

Maximum: Highway tolls +90% than today

Scenario 0 – Status quo

TOLL+ and i-Monitraf! - SCENARIOS

Fonte: Luckge et al., 2017



Scenarios developed by RIGHETTI&MONTE Ingegneri e Architetti Associati and

representing the number of Km covered by each class (distinguishing between heavy

and light vehicles), referred to the peak hour of the standard working day.

ROAD CIRCULATION IN DIFFERENT SCENARIOS

Variation (%) compared to Scenario 0

SCENARIO Highway National road Other roads

Light Heavy Light Heavy Light Heavy

Scenario 0 - - - - - -

Scenario 1 - +8% 0% -1% 0% 2% 0% 0%

Scenario 2 - +16% 0% -4% 0% 6% 0% 0%

Scenario 3 – Minimum +40% 1% -20% -1% 31% 0% 2%

Scenario 3 – Maximum +90% 3% -66% -2% 98% 0% 10%

 Increase of light vehicles, which are visible in Scenarios 3 (Minimum and Maximum)

are consequence of the significant decrease of HGVs, which make congestion lower

and circulation along highway more competitive.

 A general shift from highway to national road can be detected.

 Being a mono-modal model, no information about rail variation can be measured.



CONCLUSIONS

1. Brenner and freight transport need a specific attention in terms of

policies, in order to reduce the number of HGVs (highest at the

transalpine level)

2. Existing differentiation of costs between mountain and flat areas is not

sufficient to internalize the external costs produced by freight transport

3. Subsidies given to ACT and UCT by the Province (and calculated on

the basis of real costs) can be a first step

4. Toll+ can be a further element to discourage the road transport

5. iMonitraf! is the ideal platform to share this idea along the entire

corridor

6. The Province cannot implement Toll+ alone; a debate at the national

level is necessary
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