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1. INTRODUCTION 

The present document includes two updates of the document: 
Beria P., (2024). Analisi di sostenibilità del mercato ferroviario finalizzata alla definizione della 
componente B del pedaggio dei segmenti di mercato. Evaluation of the Ability to Pay of 
passengers’ segment and simulation of pricing scenarios. Public Consultation final version, 
15/02/2024 

In particular, the considerations deal with: 
a. the reintroduction, in the elasticity estimates, of the choice by the RUs to use double composition trains; 
b. the need and possibility to update the elasticity estimates from 2022 to 2023. 

 
To help the comparison of this document with the full report, we will use the same table and figure numbering, 
unless specified. 
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2. REINTRODUCTION OF DOUBLE-COMPOSITION TRAINS 

During the consultation process, the RUs have expressed their doubts about the actual possibility of expanding 
the capacity of the trainsets for technical/network reasons. This possibility was included in the very first version 
of the report in form of three “RU response scenarios” (see Table 13), numbered as 7, 8 and 9. In particular, 
scenario 7 allows the RU to increase the capacity of trains to offset an increase of TAC (and viceversa), while 
scenario 9 allows to reduce frequency to offset an increase of TAC, but maintaining the same seats capacity by 
increasing the length of trains. 
These scenarios are considered in the logit model for each line simulated and the result is a probability of choice. 
The probability weights the operational parameters (e.g. trainskm produced) and consequently embeds RUs’ 
simulated choices in the elasticity estimates. 
 

Table 13. Scenarios of RU response to TAC changes in the TRASPOL/RFI model. 

Scenario Description Condition 
1 Rigid supply: no change in supply & fares  
2 Fares are modified (+/-) to compensate (C1=C0) production 

cost changes (+/-), considering revenues/cost ratio  
 

3 Fares increase of +deltaTAC% Only if TAC increases 
4 Fares decrease of -deltaTAC%  
5 Frequency (trainskm) are modified (+/-) to compensate 

(C1=C0) production cost changes (-/+) 
 

6 Frequency (trainskm) modified (+/-) of deltaTAC% in 
response of production cost change (-/+) 

 

7 Train capacity increase and corresponding frequency 
(trainskm) reduction to compensate TAC increase (C1=C0). 

Only if TAC increases 

8 Train capacity decrease and corresponding frequency 
(trainskm) increase to compensate costs (C1=C0).  

Only if TAC decreases 

9 Frequency (trainskm) reduction to compensate extra-costs 
(C0=C1) and corresponding capacity increase. Fares are 
reduced in function of extracapacity.  

Only if TAC increases 

10 Train frequency increase and corresponding capacity 
decrease to compensate costs (C1=C0). Fares are increased of 
capacity reduction.  

Only if TAC decreases 

11 Train capacity increase of +deltaTAC%, but fixed frequency 
(trainskm).  

 

12 Train capacity decrease of -deltaTAC%, but fixed frequency 
(trainskm).  

 

 
The modification (the switch off of scenarios 7-9) occurred at the same time of an update of train operating 
costs, and consequently we can’t simply do back to the first published version of the report to see the effect of 
the relaxation of the trains capacity condition.  
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In these months, the IM has foreseen the possibility to remove the technical constraints to double composition 
trains on the HS backbone by 2027. For this reason, we have reactivated the options 7-9 as in Figure 23 
(modified) and Table 15 (unchanged, kept here for reference) and recalculated the elasticities. 
 

 
Figure 1. Content of the logit rules: scenarios with “X” are active, the ones without are inhibited. Shaded scenarios 
have been reactivated with respect to February 2024 version to produce the new estimates. 
 

Table 15. Description of the logit rules 

Rule  Description  

REG fixed fare REG trains cannot change Fare, just Capacity and Frequency 

REG constrained 
freq 

REG trains cannot change Fare, nor reducing the Freqency more than the increase of 
cost. Only Capacity and Frequency can vary 

REG constrained 
freq and saturation 

Like "REG constrained freq", but impossible to increase the frequenct due to network 
saturation. Freq can only be reduced. Capacity freely variable 

REG variable fares REG trains cannot reduce the Freqency more than the increase of cost. Only Capacity 
and Fares can change. 

REG increased 
subsidies 

Like "REG constrained freq", but Frequency fixed and consequent increase of RU costs 
(and needed contribution) 

MKT base Market segment: RU can vary any parameter except train capacity 

MKT saturated Line saturated: frequency cannot be increased, just reduced. Prices can vary. Train 
capacity is fixed.  

MKT Cournot 1 Service in competition (à la Cournot): frequency cannot decrease, only prices can vary. 
Train capacity is fixed.  

 
1 Competition “à la Cournot” is a particular behaviour of firms in competition, in which firms set the quantity produced 
and not the price. It is the typical case of a competition based on frequency rather than on prices, that is called “à la 
Bertrand”. This particular form of competition, that do not generate price-wars but frequency-wars, has been observed in 

rule name REG fixed fare REG constrained freq
REG constrained freq 

and saturation
REG variable fares

REG increased 
subsidies

MKT base MKT saturated MKT Cournot
MKT Cournot 

saturation
IC base IC constrained

description
REG trains cannot change 
Fare, just Capacity and 
Frequency

REG trains cannot change 
Fare, nor reducing the 
Freqency more than the 
increase of cost. Only 
Capacity and Frequency can 
vary

Like "REG constrained freq", 
but impossible to increase 
the frequenct due to 
network saturation. Freq can 
only be reduced. Capacity 
freely variable

REG trains cannot reduce 
the Freqency more than the 
increase of cost. Only 
Capacity and Fares can 
change.

Like "REG constrained freq", 
but Frequency fixed and 
consequent increase of RU 
costs (and needed 
contribution)

Market segment: RU can 
vary any parameter

Line saturated: frequency 
cannot be increased, just 
reduced. Prices and capacity 
can vary.

Service in competition (à la 
Cournot): frequency cannot 
decrease, only Price and 
Capacity can vary

Service in competition. Freq 
cannot decrease (comp. à la 
Cournot), nor increase 
(because line saturation). 
Only Price and Capacity can 
vary

Being under PSO, in the 
short-term Freq is fixed and 
Fares free. Capacity can 
vary, too.

Being under PSO, in the 
short-term Freq can vary 
just to cover extra-costs. 
Capacity can vary, too.

1 x x x x x x x x x x x
2 x x x x x x x
3 x x x x x x x
4 x x x x x x x
5 x x x x x x
6 x x x x x x
7 x x x x x
8 x x x x x
9 x x x
10 x
11 x x x x x x x x x x x
12 x x x x x x x x x x x
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MKT Cournot 
saturation 

Service in competition. Freq cannot decrease (comp. à la Cournot), nor increase 
(because line saturation). Prices can vary. Train capacity is fixed.  

IC base Being under PSO, in the short-term Freq is fixed and Fares free. Capacity can vary, too. 

IC constrained Being under PSO, in the short-term Freq can vary just to cover extra-costs. Capacity can 
vary, too. 

 
The outcomes of this new simulation are visible in Table 21. 
Comparing the values with the original Table 21, we can notice that the elasticity of trainskm to an increase of 
10% of TACs passes from -0,141 to -0,197 for the Premium segment and from -0,173 to -0,179 for the Basic 
segment. The Premium segments becomes slightly more elastic than the Base, while originally it was slightly 
more rigid. Considering the sub-segments, the P-Light is the one that changed less, meaning that it is the one 
where the option of double compositions is less relevant. 
The elasticity of passengers’ demand, instead, remains extremely similar (0,291 vs. 0,309 and 1,346 vs. 1,387 for 
Premium and Basic segments respectively), which is quite obvious as trains composition does not change users’ 
behaviour unless in the case of frequency changes. 
 
Table 21. Summary of derived elasticities to TAC of trainskm, paxkm and IM revenues, for +10% and -10% TAC 

variations. In shaded grey cells, the changed values. 

 derived elasticities (simulated) 

  
method: 
DB 

method: TRASPOL/RFI,  
+10% toll 

method: TRASPOL/RFI,  
-10% toll 

  ε_TKM ε_RRFI ε_PAX ε_TKM ε_RRFI ε_PAX ε_TKM 
1.2 Open Access - Nazionali - Premium - Top -0,024 0,829 -0,158 -0,156 0,980 -0,124 -0,022 
1.6 Open Access - Nazionali - Premium - P-base -0,052 0,757 0,717 -0,221 0,973 -0,860 -0,030 
1.8 Open Access - Nazionali - Premium - P-light -0,070 0,662 1,085 -0,307 0,994 -1,332 -0,007 

1 Open Access - Nazionali - Premium -0,039 0,784 0,291 -0,197 0,980 -0,523 -0,022 

3 Open Access - Nazionali - Basic -0,066 0,803 1,346 -0,179 0,958 -1,455 -0,047 

4.1 OSP - LP - Notte -0,048 0,990 0,295 -0,009 0,997 -0,323 -0,003 
4.2 OSP - LP - Giorno -0,060 0,987 0,669 -0,012 0,999 -0,723 -0,002 

4 OSP - LP -0,056 0,988 0,549 -0,011 0,998 -0,594 -0,002 
5.1 OSP - REG - Nodo Hub-Sprint -0,022 0,649 -0,055 -0,319 0,953 -0,008 -0,052 
5.2 OSP - REG - Nodo Hub -0,016 0,716 -0,055 -0,258 0,943 -0,012 -0,064 
5.4 OSP - REG - Nodo Ring -0,013 0,760 -0,042 -0,218 0,938 -0,012 -0,069 
5.6 OSP - REG - No Nodo -0,018 0,824 -0,018 -0,160 0,935 -0,039 -0,072 

5 OSP - REG -0,017 0,755 -0,039 -0,223 0,941 -0,022 -0,066 
 
Overall, the probability of chosing the increased capacity scenarios is reported in Table 101 (new). For Open 
access trains, operated with fixed composition trainsets, the probability of Scenarios 7 and 9 can be interpreted 
as the share of double compositions trains and sums to 18% of Premium and 10% of Base trains in case of +10% 

 
Italian market (Beria, P., Crozet, Y., & Guihéry, L. (2022). Transport ferroviaire de passagers: la concurrence «sur le 
marché» s' installe en Europe. Transports, Infrastructures & Mobilité, (533), 37-46). For this reason, the Cournot scenarios 
do not allow trainskm to decrease, as none of the competitors would be willing to give up frequencies in favour of the other. 
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TAC. Focusing on the Turin-Naples line, the share of double compositions can be forseen at 16,8%, which is 
compatible with the availability of such slots. 
 

Table 101. Probability of choice for each RU behaviour scenario, by market segment. 

  

1 Open Access 
- Nazionali - 

Premium 

3 Open Access 
- Nazionali - 

Basic 
4 OSP - LP 5 OSP - REG 

prob sc1 4% 2% 2% 14% 
prob sc2 4% 1% 1% 0% 
prob sc3 32% 1% 0% 0% 
prob sc4 23% 63% 30% 0% 
prob sc5 1% 3% 4% 53% 
prob sc6 10% 13% 0% 0% 
prob sc7 13% 3% 0% 0% 
prob sc8 0% 0% 0% 0% 
prob sc9 5% 7% 0% 0% 
prob sc10 0% 0% 0% 0% 
prob sc11 4% 1% 1% 9% 
prob sc12 4% 6% 62% 23% 
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3. ABOUT THE OPPORTUNITY TO UPDATE 2022 ESTIMATES 

The regulatory framework requires a periodic check of the update of model results.  
The current demand modelisation is based on 2022 supply (timetable and price estimates), while costs are based 
on very limited data and their estimation is largely based on theoretical assumptions (e.g. market segment is 
based on aggregate company data only). On the demand side, we used 2019 surveys for model calibration. The 
reason for this choice is that in 2022 demand data was not sufficiently set to be used in a calibration exercise. To 
date, a full set of disaggregate demand data for 2023 (not only rail passengers per train, but also air and road 
counts) is not yet available and this update cannot be done yet. 
However, the general elements available, such as traffic evolution and declared IF margins, tells us of a general 
recovery of traffic, despite with a slightly different mix of travel purposes on trains, but accompanied by a 
different (high) willingness to pay of leisure travellers. Particularly regarding the Open access premium market 
segment, the low level of access charges helped the rail competition, determining an expansion of the supply 
according to the duopolistic Cournot model that is going on also in the post-Covid era. Consequentially, 
competition pushed frequencies up and saturated capacity, but retail prices didn’t fall (generating significant 
operating margins for railway undertakings). 
Overall, we believe that – if TACs variations are sufficiently limited – the demand behaviour model can be 
considered as still valid, until new 2023 or 2024 calibration data will be available, possibly even with better cost 
estimates. 
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