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1. The Italian High Speed Railways (HSR) project (1) 

HSR lines 
- lengths and travel times  

 

High Speed 

Railways 
1.355 km 

Total 

National 

Railways 

Network 

24.179 km 
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The “Italian Metro”  - Ennio Cascetta © 
 Population currently being served by HSR sevices 

 Pop. (City) Pop .(Province) 

SALERNO 140489 1109705 

NAPOLI 963661 3080873 

ROMA 2724347 4194068 

Orvieto 21059 234665 (Terni) 

Chiusi 8869 272638 (siena) 

Arezzo 98788 349651 

FIRENZE 365659 998098 

BOLOGNA 374944 991924 

Modena 181807 700913 

Reggio emilia 170420 530343 

Parma 182389 442120 

Piacenza 101778 289875 

MILANO 1295705 3156694 

Brescia 190844 1256025 
Verona 265368 920158 

Rovereto 37071 Prov. Trento 

TRENTO 114236 529457 

BOLZANO 104.278 507657 

Ferrara 134464 359994 

Rovigo 51872 247884 

PADOVA 211936 934216 
VENEZIA 270098 863133 
Treviso 82206 888249 

Conegliano 35514 prov. Treviso 

Pordenone 51461 315323 

Udine 99071 541522 

        8.278.334          23.715.185  

1. The Italian High Speed Railways (HSR) project (2) 
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Technical characteristic of the High-Speed/High-Capacity Railways System 

Traffic typology Passenger* 

Max operating speed 300 km/h 

Minimum curvature radius 5.450 m 

Max slope 18‰ 

Max weigth per axis 25 tonn 

width of the railways section 13,6 m 

electricity feeding 
25 kV  

AC 50 Hz 

electricity feeding (urban tracks) 
3 kV 

DC 

* at the moment the HSR network is dedicated 

only to passenger traffic, but it can be used for  

freight trains 

Designed 

1. The Italian High Speed Railways (HSR) project (3) 

23 trains 

23 trains *37 trains 
18 trains 

54 trains 

65 trains 

65 trains 

42 trains 

14 trains 
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Current Scenario  

HSR daily  

services frequency 

The study area: the catchment area of the stations of the Italian HSR 
network 

* Eurostar service 

37+ 

1. The Italian High Speed Railways (HSR) project (4) 
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Undergoing projects 
 

the new station Napoli “Afragola” 
(expected opening in 2012) 

Design: Zaha Hadid Architects 

Roma 

Salerno 

1. The Italian High Speed Railways (HSR) project (5) 
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  Undergoing projects 
 

the new station “Roma Tiburtina” 
(expected opening in 2012) 

 

Design: Paolo Desideri (ABDR- Roma) 

Roma 

Tiburtina 
Roma 

Termini 

HSR 

Firenze 

Napoli 

1. The Italian High Speed Railways (HSR) project (6) 
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Undergoing project 
the bypass of Firenze node 

 
 

The new station Firenze “Belfiore”  
(expected opening in 2015) 

 

 

 

 

 

 

 

 
 

 

Design: Norman Foster  + Ove Arup & partners 

 
HSR  

Urban Galeries 

1. The Italian High Speed Railways (HSR) project (7) 
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  Undergoing project 
   the bypass of Bologna node 

 

 

The new station “Bologna Centrale” 
(expected opening in 2012) 

RAILWAYS GALLERIES 
 

Artificial 

Single track  (x2) 

Double track 

Design: Arata Isozaki + Ove Arup & partners 

Bologna  

HSR node 

Verona Padua 

Venice 
Milan 

Firenze 

1. The Italian High Speed Railways (HSR) project (8) 
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Projects extensions under discussion 

 
• Milano –Venezia 

• Napoli - Bari 

• Venezia - Trieste 

• Milano – Genova 

• Torino – Lione 

• Salerno – Reggio C. Napoli - Bari Milano-Genova 

Venezia- 

Trieste 

Milano-Venezia 
Torino-Lione 

Salerno–Reggio C. 

1. The Italian High Speed Railways (HSR) project (9) 1. The HSR passengers market (1) 

Incoming of a new operator 

TRENITALIA  
Italian National Operator (incumbent) 

NTV  
entry  time: May 2012 
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1. The HSR passengers market (2) 

Incoming of a new operator 

TRENITALIA  
Italian National Operator (incumbent) 

NTV  
entry  time: May 2012 

14 

1. The HSR passengers market (3) 

Incoming of a new operator 

NTV partner Holdings Shareholders of NTV partner 

Totale MDP Holding 33,5% 
Della Valle - Montezemolo - Punzo 

(equal holding) 

IMI Investimenti 20,0% Intesa SanPaolo 

VFE-P SA 20,0% SNCF 

Generali Financial Holdings FCP-FIS 15,0% Generali 

Nuova Fourb 5,0% Bombassei 

MaIS Spa 5,0% Seragnoli 

Reset 2000 1,5% Sciarrone 

Total 100,00% 
 

 

TRENITALIA  
Italian National Operator (incumbent) 

NTV  
entry  time: May 2012 

#runs/day TrainKm/day
SeatKm/day 

(mil.)

Avg. Distance per 

train
Avg. TrainCapacity

Trenitalia (year 2011) 105 78.162 43,9 744 561

NTV (Base scenario) 51 35.238 15,9 691 451

http://mmedia.kataweb.it/foto/31051126/6/classi-addio-ecco-i-nuovi-frecciarossa-a-4-livelli
http://mmedia.kataweb.it/foto/31051126/11/classi-addio-ecco-i-nuovi-frecciarossa-a-4-livelli
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1. Extension of the national HSR network  

December 2009: 

• Opening of the HSR link Bologna-Firenze  

• Opening of the link Torino-Milano 

• Completion of the HSR urban penetration in Naples  

Travel time  before HSR / after 

HSR (few examples): 
•Napoli – Roma : 1h 25min  1h10min 

•Bologna –Firenze: 1h 10 min 37 min 

•Roma –Milano:  4,5 h  3,5 h (3 hours 

with the direct service) 

•Napoli – Milano:  6 hours  5 hours 

(4,5 hours with the direct service) 

Milano       

Napoli 

Firenze 

Bologna 

Torino 
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1. Empirical evidence from a growing market (1) 

Survey and counts between 2009-2011 

May 2009 : RP-SP survey + passengers counts 

 

 

October 2009 : passengers counts 

 

 

May 2010 : passengers counts 

 

 

October 2010: RP-SP survey + passengers counts 

 

 

May 2011: passengers counts 

↘OD-estimation + Frequency-based model 

specification 

 

↘OD-updating 

 

 

↘OD-updating 

 

 

↘OD-estimation + Run-based model specification 

 

 

↘OD-updating 

B

E

F

O

R

E 

 

 

 

 

 

 

  

A

F

T

E

R 
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1. Empirical evidence from a growing market (2) 

HSR demand and supply evolution  

Note: the relative minor increase of seat-Km is due to the introduction on the 

new rolling stock (ETR 600 – Freccia Argento) which has less capacity w.r.t. 

the traditional one (ETR 500 – Freccia Rossa)  

ETR 500  1st 2nd Total 

seats 195 408 603 

% 32% 68% - 

ETR 600  1st 2nd Total 

seats 100 332 432 

% 23% 77% - 

train-km/year 

(thousands)

seats-km/year 

(mil.)

Pax Km/year 

(mil. )

2009 19.624                12.750                6.767                  

2010 25.183                14.226                9.067                  

Δ% (2010-2009) 28,3% 11,6% 34,0%

2011 25.945                14.461                9.791                  

Δ% (2011-2010) 3,0% 1,6% 8,0%

Δ% (2011-2009) 32,2% 13,4% 44,7%
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1. Empirical evidence from a growing market (3): Modal shares evolution  

Modal split between the main cities served by HSR, in the years 2009 and 2010 

Domestic air demand (in million of pass-Km/year) 

  
2009 2010 

delta %  

(2010-09)  

trips between the study area airports 3.356 3.367 0,3% 

trips to/from the study area airports and 

other Italian airports 
9.318 10.209 9,6% 

trips between airport of the rest of Italy 1.840 2.157 17,2% 

Total domestic air demand 14.515 15.733 8,4% 

Pax/year (million) PaxKm /year (million) 
delta %  

(2010-09) 

  2009   2010   2009   2010     

Auto 8,0 45% 8,0 37% 1800,7 31% 1799,1 25% -0,1% 

Air 1,4 8% 1,7 8% 980,0 17% 1072,0 15% 9,4% 

Intercity 1,6 9% 1,4 6% 523,8 9% 442,5 6% -15,5% 

HSR 6,6 37% 10,9 49% 2434,3 42% 3901,0 54% 60,3% 

Total 17,6 100% 22,0 100% 5738,9 100% 7214,6 100% 25,7% 

  
2009 2010 

delta % 

(2010-09)  

trips between the zones of the study area  1.380 1.390 0,7% 

trips to/from the zones of the study area 

and the other zones 
23.467 24.132 2,8% 

trips between the other zones (out of the 

study area) 
77.339 80.243 3,8% 

Total demand by car 102.187 105.765 3,5% 

Changes of the demand (in passengers-Km/year) on the highways 
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1. Empirical evidence from a growing market (4) 

Direction BO-FI Direction FI-BO 

Avg. working day HSR load factors on the single trains 

(Survey estimates 2010) 
 

lo
a

d
  

fa
ct

o
r
  

Over saturation due to 

monthly pass holders 

(mainly daily commuters) 

who do not need the 

reservation of the seat 

Train departure time 
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1. The methodology for demand forecasting (1) 

Demand 
growth model 

Future supply 

scenarios Run-based  

mode choice 

model 

(by purpose 

and user class) 

Current OD 

matrices 

(corrected by 

traffic counts) 

OD matrices 

 (all modes) 

by time slice 

OD modal 

shares 

Induced 

demand model 

Future OD 

matrices 

 (NTV E 

TRENITALIA) 

Current sypply 

scenario 
Run-based  

mode choice 

model  

(Estimation) 

Model 

calibration 

RP-SP Surveys  

Traffic  

Counts 

and 

source 

data 

Desired 

Departure Time 

(DDT) demand 

distribution 

Supply Models 

(diachronic 

network) 

Demand_Growth.ppt
Mpdal_Choice_Calibration.ppt
Induced_ Demandl.ppt
Zone_Supply.ppt
Mpdal_Choice.ppt
Zone_Supply.ppt
Zone_Supply.ppt
Mpdal_Choice.ppt
Mpdal_Choice.ppt
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1. The methodology for demand forecasting (2) 

Supply models 

220 zones: 
-each Province in the catchment 
area split into two zones (i.e. the 
main city and the rest of the 
province) 
 

- the regions Abruzzo, Molise, 
Trentino-Alto Adige and Valle 
d’Aosta  one zone 
 

- the main Italian cities  (Rome, 
Milan, Naples, Turin, Florence, 
Bologna) cities split into multiple 
zones 
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1. The methodology for demand forecasting (3) 

Supply models  
Zoning example: the 13 zones of the city of Rome  
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1. The methodology for demand forecasting (4) 

Supply models 
the road graph   the railways graph 

1900 nodes  

7000 links  

(representing 35000 Km) 

2600 nodes  

5500 links  

(representing 14500 Km) 
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1. The methodology for demand forecasting (5) 

The services simulated using a diachronic network includes: 

  

- 800 daily domestic flights between major Italian airports  

 

- the following railway services: 

• 111 High-Speed and Eurostar trains; 

• 232 intercity trains; 

• 4.466 interregional and regional train 

 

 

The diachronic network consists of: 

  -  126.526 nodes 

 -  329.657 links 

Supply models 

LINE-BASED APPROACH

Terminal A Terminal B Terminal C

RUN-BASED APPROACH

Terminal A

Terminal B

Terminal C

IC634

IC640

IC640IC741

ti
m

e

space

sp
ac

e

IC741

12.35

12.37
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1. The methodology for demand forecasting (6) 

The run-based mode choice model 
estimating the market share of different OD transportation modes, including 

alternative rail services (HSR vs Intercity; 1st vs. 2nd class) and individual flight 

and trains (runs) characterized by different scheduled timetables 

 

Requires the specification of 

• Desired Departure Time-of-day  (DDT) demand distribution 

 

• Mode-service-run choice model 
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1. The methodology for demand forecasting (7) 

Desired Departure Time-of-day (DDT) distribution 
The estimated DDT distribution functions by OD distance (<400Km and  

>400Km) and by travel purpose (Business vs. Other) 

 

 

 

 

 

 

distance  <400 Km distance  >400 Km 

Other purposes Business 
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1. The methodology for demand forecasting (8) 

The mode-service-run choice model: RP-SP survey 

The RP data 
contacts recruited at home, stations and airports 

 

 

 

 

 

 

 

 

# observations 

Airports 385       

Stations 1633       

sampled at 

home from the 

population of 

travelers 

1332  

cities with 

HSR stations 
954  

Air 79 

Train 166 

Auto 709 

    

other cities 369  

Air 23 

Train 44 

Auto 302 

Total 3341       
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1. The methodology for demand forecasting (9) 

The mode-service-run choice model: RP-SP survey 

RP Survey characteristics  (weighted values) 

Auto HSR Intercity Air 

Mode Chosen 1001 1610 233 487 

Modes Availabitliy 3301(99%) 2240(68%) 2201(66%) 1159 (35%) 

Avg. Access time (min) - 69 63 103 

Avg. Travel time (min) 300 142 257 73 

Avg. Egress time (min) - 67 67 88 

Avg. Travel cost (€) 72 61 41 123 

Auto Train Air All 

Business 71 (7%) 1070 (58%) 271 (56%) 1412 (42%) 

Other purposes 940(93%) 773 (42%) 216 (44%) 1929 (58%) 

Male 456 (45%) 1076 (58%) 343 (70%) 1875 (56%) 

Female 555 (55%) 767 (42%) 144 (30%) 1466 (44%) 

Avg. Age 42 45 40 43 

Satisfied with the train/air 

timetable 
- 1782 (97%) 443 (91%) - 

Trip constrained at destination - 1097 (60%) 118 (36%) - 
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1. The methodology for demand forecasting (10) 

The mode-service-run choice model: RP-SP survey 

The SP data  
445 contacts gathered via web with 6  games  per respondent to test 

• fare levels 

• L.o.S. attributes (travel time + access/egress) 

• Run departure time 

• New HSR operator (i.e. NTV) 

 

 # scenarios 

completed 

# 

respondents 
% 

# 

observations 
% 

1 82 18% 82 4% 

2 20 4% 40 2% 

3 11 2% 33 2% 

4 6 1% 24 1% 

5 3 1% 15 1% 

6 323 73% 1938 91% 

Total 445 100% 2132 100% 
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1. The methodology for demand forecasting (11) 

The mode-service-run choice model 
Nested logit models with a nesting structure to capture higher degrees of 

substitutions among  specific subsets of modal alternatives, particularly the HSR 

alternatives provided on the same route by different operators, NTV vs. High 

Speed Trenitalia (AVTR). 
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1. The methodology for demand forecasting (12) 

The mode-service-run choice model  
Statistics 

    Business Other 

acc-egress time / travel time   0,5 3,4 

VOT (Euro/h) 

travelling alone 34,7 23,2 

travelling with party 21,3 10,7 

train /air if reimbursed 53,8 18,0 

train /air if not reimbursed 28,2   

early dep. penalty / travel time   1,5 2,9 

late dep. penalty / travel time   0,8 0,9 

Business Other 

access time/travel time 0,8 2,1 

VOT (converted in Euro/h) 59,7 21,2 

Values comparable with those found in the literature,  

e.g. a study on HSR in Japan (Yao et al. 2005) 
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1. The methodology for demand forecasting (13) 

The mode-service-run choice model  
Delta ASC’s for the two HSR operators 

by distance band, trip purpose and service class 

      
Business 

delta NTV-
Trenitalia 

Other 
delta NTV-
Trenitalia 

 >400Km  

trenitalia 
1st class -2,58   -1,45   

2nd class -2,48   -1,35   

NTV 
1st class -3,33 -0,75 -1,79 -0,34 

2nd class -2,73 -0,25 -1,52 -0,17 

<400Km  

trenitalia 
1st class -1,75   -1,18   

2nd class -1,42   -0,69   

NTV 
1st class -2,85 -1,10 -2,14 -0,96 

2nd class -1,76 -0,33 -0,93 -0,24 
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1. Model validation (1) 

Scatter diagram of assigned and counted flows  
 

 

 HSR line sections   Single train sections 

counted flows counted flows 

A
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n

ed
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s 

A
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n
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w

s 
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1. Model validation (2) 

Scatter diagram of counted flows in May and October 2010 

counted flows 

A
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n
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w

s 
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1. Applications (1) 

Strategic policies tested 

 Services and Rolling Stock 

 

Operational policies tested   

 Fares 

 Timetable setting 
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1. Applications (2) 

Reference Scenario (2012) 

 

 

• additional services of the new operator, i.e. NTV 

• Incumbent As Is 

    2011 
Ref. scenario 

(2012) 
  

Pax-km/year 
(mil.) 

NTV - 3.569  33,4% 

Trenitalia 9.791  7.128  66,6% 

Total  9.791  10.697  100,0% 

      9,2%   

• Assumptions on GDP and demand growth 

  

GDP yearly 
growth (%) 

Cumulated GDP 
growth (%) 

Cumulated demand 
growth (%) 

2011 1,16% 1,16% 1,42% 
2012 1,54% 2,70% 3,30% 

2013 1,44% 4,14% 5,06% 

2014 1,30% 5,44% 6,65% 
2015 1,26% 6,70% 8,20% 

 Demand generated by the 

additional NTV services 

 5,9 % 
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Venezia 

Bologna 

Firenze 

Padova 
Milano 

Torino 

Roma 

Napoli 

Salerno 
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1. Applications (3) 

Strategic policies tested: services and rolling stock 

 

 
NTV 

  
Ref. Scenario 

(2012) 

Rolling stock 20 

# runs /day 51 

trainsKm / day 35.238  

Pax-km/year (mil.) 3.593  

The HSR network 

40 

1. Applications (4) 

Strategic policies tested: service and rolling stock 

 

 

Venezia 

Bologna 

Firenze 

Padova 
Milano 

Torino 

Roma 

Napoli 

Salerno 

Alternative scenario: 
No services between Napoli and Salerno   + new services on the “Torino-Milano-Venezia” 

 

 

 

 
 

 

          +   new services on the Adriatic corridor 
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1. Applications (5) 

Strategic policies tested: service and rolling stock 

 

   Ref. scenario Alternative scenario Delta % 

  Total 
To-Mi-

Na 
To-Mi-

Ve 
Mi-Bo-

Pe 
Total   

Rolling stock 20 14 2 3 19 -5% 

# runs /day 51 42 6 10 58 14% 

trainsKm / day 35.238  28.455  2.484  4.814  35.753  1% 

        

Pax-km/year 
(mil.) 

3.593  3.110  263  324  3.697  3% 

HSR Service supply 
(invariant) 

Ref. Scenario Alternative scenario 2 

  TrainKm/day 
SeatKm/day 

(mil.) 
1st class 2nd class 

paxKm 
(mil.) 

%  1st class 2nd class 
paxKm 
(mil.) 

delta%  % 

Trenitalia 78.162 43,9 Base base 7.128 66,6% -20% -20% 7.715 8,2% 67,2% 

NTV 35.238 15,9 base base-8% 3.569 33,4% -20% -26,6% 3761 5,4% 32,8% 

          10.697 100,0%     11.476 7,3% 100,0% 
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1. Applications (6) 

Operational policies tested:  fares 

 Fares “war” among the two HSR competitors 

 

 
HSR Service supply 
(invariant) 

Ref.  Scenario Alternative scenario 1 

  TrainKm/day 
SeatKm/day 

 (mil.) 
1st class 2nd class 

 paxKm 
(mil.) 

% 1st class 2nd class 
paxKm 
(mil.) 

delta%  % 

Trenitalia 78.162 43,9 Base Base 7.128 66,6% -20% -20% 8.066 13,2% 71,5% 

NTV 35.238 15,9 base base-8% 3.569 33,4% = = 3.209 -10,1% 28,5% 

          10.697 100,0%     11.275 5,4% 100,0% 
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1. Applications (7) 

Operational policies tested:  timetable 
Example of timetable setting to balance train loads 

 

 

 

 

 

 

 

 

Assignment matrices  

 

 

 orig   dest  
 dep. 
Time  

 arr. 
Time  

 total 
flow  

 orig   dest  
 dep. 
Time  

 arr. 
Time  

 total 
flow  

 MILANO 
P.GARIBALDI  

 MILANO 
ROGOREDO  

 07.00   07.10          201  
 VENEZIA  
S. LUCIA  

 PADOVA   06.54   07.20           67  

 MILANO 
ROGOREDO  

 BOLOGNA 
Centrale 

 07.12   08.07          235   PADOVA  
 BOLOGNA 
C.LE  

 07.22   08.17         148  

 BOLOGNA 
Centrale  

 FIRENZE  
S.M.N.  

 08.10   08.47          238  
 BOLOGNA 
Centrale 

 ROMA 
TIBURTINA  

 08.20   10.12         195  

 FIRENZE  
S.M.N.  

 ROMA 
TIBURTINA  

 08.57   10.27          246            

 ROMA 
TIBURTINA  

 ROMA 
OSTIENSE  

 10.31   10.41          95  
 ROMA 
TIBURTINA  

 ROMA 
OSTIENSE  

 10.16   10.26         122  

Direct service 

from Bologna  

to Roma 

Bologna  

Roma 

Firenze 

Milano Venezia 

   PADOVA  
 
BOLOGN

A Centrale 

 ROMA 
TIBURTINA  

 ROMA 
OSTIENSE  

 VENEZIA  
S.LUCIA  

17 23 11 16 

 PADOVA    63 13 22 

 BOLOGNA 
Centrale  

    49 84 

  

 
BOLOGN

A Centrale 

 FIRENZE 
S.M.N.  

 ROMA 
TIBURTINA  

 ROMA 
OSTIENSE  

 MILANO 
P.GARIBALDI  

77 67 35 23 

 MILANO 
ROGOREDO  

13 11 6 4 

 BOLOGNA 
Centrale    93  - -  

 FI S.M.N.      111 68 
No pax from Bologna to Roma boarding 

on this train at Bologna Centrale 44 

1. Further Development Areas 

 

• Generated demand surveys for the whole study area 

 

• Induced demand modeling : from aggregate to disaggregate 

trip frequency + destination + residential location modeling 

 

• Urban accessibility modeling at a finer level 

Urban /Regional networks + Access-Egress mode choice 

modeling 

 

• Week-end and Foreigners demand flows: surveys and modeling 
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 The Regional Metro System (RMS) project of 

Naples and Campania 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

Cascetta E. Coppola P. (2004): The Regional Metro System of Campania Region: from planning to operations. 

Proceedings of the European Transport Conference 2004, Strasbourg, France. 

Cascetta E., Papola A. and Cartenì A. (2005): Prediction reliability of the transport simulation models: a before and after 

study in Naples; Proceedings of the European Transport Conference, Strasbourg, France. 

Cascetta E., Pagliara F. (2008): Integrated Railways-based Policies: The Regional Metro System project of Naples and 

Campania, Transport Policy, Vol. 15, N.2, pp. 81-93.  
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2. The Regional Metro System (RMS) project of Naples and Campania (1) 

The metropolitan area of Naples 
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2. The Regional Metro System (RMS) project of Naples and Campania (2) 

 
Residential densities  

 

  
 

    

  

Provinces Inhabitants 
Area 

(kmq) 

Residential 

density  

(inh/kmq) 

Caserta 852,872 2,639 323 

Benevento 287,042 2,071 139 

Naples 3,059,196 1,171 2,612 

Avellino 429,178 2,792 154 

Salerno 1,073,643 4,917 218 

Campania 5,701,931 13,590 420 

 

Campania is the second largest of the 20 regions of Italy 
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2. The Regional Metro System (RMS) project of Naples and Campania (3) 

 
Large Urban Zones (LUZ) in the world 

 

 

  
 

    

  

LUZ 
Population 

(inh:1000) 
Density 

(inh./km
2
) 

Istanbul 10.291 5.169 

Tokyo 35.197 2.607 

Naples 3.791 1.967 

Lisbon 2.363 1.602 

London 12.629 1.416 

Brussels 1.750 1.085 

New York 18.747 1.077 

Athens 3.895 1.023 

Paris (LUZ as Ile de Fr) 11.634 969 

Budapest 2.453 967 

Milan 5.153 918 

Rome  3.700 691 

Madrid 5.372 670 

Copenhagen 1.807 655 

Barcelona 4.805 620 

Wars 3.050 590 

Vienna 2.122 460 

Munich 2.446 444 

Berlin 4.936 284 

Prague 1.942 278 

 Source: Eurostat 2007 
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2. The Regional Metro System (RMS) project of Naples and Campania (4) 

 

The main objectives of the RMS project are: 

 

 

 improving level-of-services of transportation system and the liveliness 

of the city  

 

 improving accessibility to urban areas and areas of cultural interest and 

tourist attractions 

 

 promoting sustainable urban development (rail-friendly developments) 

  

 improving the urban quality with significant architectural and public 

space projects 
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2. The Regional Metro System (RMS) project of Naples and Campania (5) 

Basic scenario network (2000) 

 

 

  
 

    

  

N. of stations 340

N. of public operators 4

FS 943 Km

SEPSA 47 Km

Circumvesuviana 101 Km

Alifana 88 Km

total current extension fo the 

railways network
1179 Km

Problems 

Fragmentary, degrading infrastructure 

Lack of of urban and architectural quality of the projects 

Un-coordinated design process (company based decisions) 

 Lack of  system/global vision of the regional public transportation system 

 Long construction times 

 

Opportunities 

still high density conurbations with several first and second level centres 

 historical heritage of railway lines 

 funds for “old” projects under construction from several years 

 ongoing High Speed/High Capacity line Rome-Naples-Salerno 
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2. The Regional Metro System (RMS) project of Naples and Campania (6) 

An example of degrading infrastructure 
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2. The Regional Metro System (RMS) project of Naples and Campania (7) 

 The RMS project 

 
 

  

 
The physical system components 

 

National railways 

Regional railways 

Urban Metro 

Cable cars 

Bus: capillary network 

Nodes: access and interchange places 

Rolling stock: homogenous and of 

quality  

 

The service structure 

 

High frequencies 

Service design “by lines” 

Integrated fare system 

Easy access to the system 

Interaction with other transport modes 
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2. The Regional Metro System (RMS) project of Naples and Campania (8) 

Main infrastructural components of the RMS project  

 

The RMS project (2015): infrastructures 

 

  
 

    

  

Total extension of the railway network base 1179 km 

 2015 1349 km 

 change 170 km 

 % change 14 % 

New infrastructures new national and regional lines 153 km 

 new urban lines 17 km 

 electrifications 60 km 

No. of stations  base 340 

 2015 467 

 % change 37 % 
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2. The Regional Metro System (RMS) project of Naples and Campania (9) 

 

AN OVERVIEW OF THE RMS NETWORK 

Completed between  

200-2010 

In progress 

Planned 

Feasibility study 

HC Line 

Port 

Airport 

Freight village 
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FUTURE NETWORK OF NAPLES 

 

2. The Regional Metro System (RMS) project of Naples and Campania (10) 
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2. The Regional Metro System (RMS) project of Naples and Campania (11) 

 

 

Railways network expansion in Campania 

Railways network expansion in Naples 

Total investment costs (MEuros) 

Year 2000 Completed 
Under 

construction 
Designed Total 

Km of railways 1.179 54 50 66 170 (14%) 

N. of stations (new and renewd) 340 39 30 33 102 (30%) 

Year 2000 Completed 
Under 

construction 
Designed Total 

Km of railways 62 23 23 10 56 (90%) 

N. of stations (new and renewed) 40 25 16 12   53 (132%) 

Total Costs Completed Under cosntruction To be raised 

9,140 3,115 2,525 3,500 
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Architectural quality of stations and renewal of the surroundings  

The architects 

Mario Botta 

Silvio d’Ascia 

Peter Eisenman 

Massimiliano Fuksas 

Zaha Hadid 

Anish Kapoor Futue Systems 

Hans Kollhoff 

Vittorio Magnano Lampugnani 

A. Siza Vieira – E. Souto de Moura 

Oscar Tusquets Blanca 

Gae Aulenti 

Francesco e Alessandro Mendini 

Nicola Pagliara 

Loris Rossi 

Benedetta Tagliabue 

Dominique Perrault 

Boris Podrecca 

Karim Rashid – Sergio Cappelli 

Richard Rogers 

Uberto Siola 

2. The Regional Metro System (RMS) project of Naples and Campania (12) 
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S. Rosa (before) 

62 

S. Rosa (after) (Alessandro Mendini)  
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S. Rosa (Atelier Mendini) 

64 

Dante (before) 
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65 

Dante (after) (Gae Aulenti) 

66 

Dante (Gae Aulenti) 
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67 

Materdei (Atelier Mendini) 

68 

Vanvitelli (Capobianco) 
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69 

Museo (Gae Aulenti) 

70 

Link Museum station – National Museum 
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71 

Montesanto (before)  

  

72 

Montesanto (after) (Silvio D’Ascia)  
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the SAILS 

PISCINOLA 

SCAMPIA 

Scampia 

station 

Scampia  

74 

Scampia (Nanu)  
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75 

Scampia (after) (Nanu)  

76 

Traiano (Pagliara) 
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77 

Portici - Bellavista (Pagliara) 

78 

Boscoreale 

Boscotrecase 
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Municipio square (before and after) (Alvaro Siza and Souto Moura) 

80 

Municipio square (works in progress) 
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Municipio square (works in progress) 

82 

Municipio (Alvaro Siza e Souto Moura) 
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83 

Duomo (works in progress) 

84 

Duomo (by Fuksas) 
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Garibaldi  square (before and after) (Perrault) 

86 

New designed stations: Capodichino airport (Rogers) 
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New HS/HC station: Afragola (Zaha Hadid) 
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UNICO CAMPANIA: trips within the whole region 

12  Zones including Naples and all the municipalities of the Region 

UNICO: trip within the five main urban areas 

Integrated fare system  

2. The Regional Metro System (RMS) project of Naples and Campania (13) 
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2. The Regional Metro System (RMS) project of Naples and Campania (14) 

 

 

 

The new regional service timetable  

 

 

 

    

  

REGIONAL METROPOLITAN LINES 
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2. The Regional Metro System (RMS) project of Naples and Campania (15) 

 

 

New rolling stock 

94 new trains for 444 M€ 

 

 

 

 

    

  

90 
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2. The Regional Metro System (RMS) project of Naples and Campania (16) 

 

 
New buses 

1.250 new buses  of 12 different typologies with an investment of 280 M€ 
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2. The Regional Metro System (RMS) project of Naples and Campania (17) 

 

 Corridor CAVOUR-MUSEO 

15.000 17.000
21.000

0

5000

10000

15000

20000

25000

2003 2006 2009

Daily Transit passengers 
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2. The Regional Metro System (RMS) project of Naples and Campania (18)  

 

The decision-making process for the RMS project  

     

Preliminary 

feasibility study of 

the RMS project 

Priority investment  

projects 

Consultation with 

local authorities, 

provinces, main cities and 

towns 

Consultation with 

economic stakeholders and 

unions 

List of potential 

feasibility studies 

Feasibility study of 

individual extensions 

Design 

Construction 

Operation 

Integrated funding 

sources 

Implemented 

projects 

Not 

implemented  

Assessment of 

performances 

Source: Cascetta and Pagliara (2008) 

Consultation with local 

 authorities, provinces,  

main cities  

and towns 

Consultation with  

economic stakeholders and  

unions 

Info to general 

public 
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2. The Regional Metro System (RMS) project of Naples and Campania (19) 

Simulation models (1) 

 

To forecast the whole complex system of impacts on mobility and on 

transport network, a mathematical model has been developed: 

 

    

  

    OD estimation
Land-use

Scenario

Transportation

Services scenario

Gen. Travel

cost

Population

Economic

activities

Socio-economic

scenario

Trip 

frequency

Trip 

frequency

Trip 

Distribution

Trip 

Distribution

Modal splitModal split

OD Matrices

Public Transport

OD

Private modes

OD

Public 

Transportation

Network

Road 

Network
Optimal Strategies

Assignment

Optimal Strategies

Assignment
Traffic

Assignment

Traffic

Assignment

PT passengers

Flows
Car Flows Congestion

OD estimation
Land-use

Scenario

Transportation

Services scenario

Gen. Travel

cost

Population

Economic

activities

Socio-economic

scenario

Trip 

frequency

Trip 

frequency

Trip 

Distribution

Trip 

Distribution

Modal splitModal split

OD Matrices

Public Transport

OD

Private modes

OD

Public 

Transportation

Network

Road 

Network
Optimal Strategies

Assignment

Optimal Strategies

Assignment
Traffic

Assignment

Traffic

Assignment

PT passengers

Flows
Car Flows Congestion
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Simulation models (2) 

Study area and zoning  

Province Zone 

Avellino 61 

Benevento 46 

Caserta 70 

Naples 131 

Salerno 78 

Total 386 

2. The Regional Metro System (RMS) project of Naples and Campania (20) 
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Links 

Supply model 

•Centroids                          386 

• Road network nodes                            1.931 

• Station nodes     351 

Nodes 

•Connectors  802 

• Road links 6.425 

• Rail links    746 

Rail network grapgh Road network grapgh 

Public Transport Lines 

•   Bus lines               683 

•   Rail lines              130 

Simulation models (3) 

2. The Regional Metro System (RMS) project of Naples and Campania (21) 
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Simulation models (4) 

Demand analysis:  

Systematic trips on rail and bus among the municipalities 

rail 
bus 

2. The Regional Metro System (RMS) project of Naples and Campania (22) 
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Simulation models (5) 

Network assignment:  
 

2. The Regional Metro System (RMS) project of Naples and Campania (23) 
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2. The Regional Metro System (RMS) project of Naples and Campania (24) 

Impacts evaluation (1) 

 

 

Forecasted impacts on public transportation system 

 

 

    

  

Railways Pass-km Train-km Pass/train 

2000 1.052.021 7.209 146 

2015 2.210.564 13.040 170 

% 110 % 81 % 14 % 

    

Bus Pass-km Bus-km Pass/bus 

2000 1.730.287 55.052 31 

2015 1.913.221 36.477 42 

% 11 %  34 % 35 % 

 

It is expcted that between 2001 and 2010 there will be a reduction of: 

 

 7.5% of CO 

 8.2% of HC 

 10.5% of CO2  

100 
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2. The Regional Metro System (RMS) project of Naples and Campania (25) 

 
Impacts evaluation (2) 

 

Benefits and costs by stakeholders are:    

 

 

    

  

* economic net costs, excluding transfers to the Public Administration  

 Transport Service Operator Railways Infrastructure 

Operator 

 

Community 

Benefits - Fare revenues 

- Contributions 

- Investment final value  

- Infrastructure tolls - Benefits from travel 

time savings 

Externalities from modal 

diversion: 

- pollutant emission 

- road safety 

-transportation costs 

reduction 

Costs* - Rolling stock investment 

- Transport management costs 

- Infrastructure tolls 

- Infrastructure investments 

- Contributions to operating 

costs 

Costs for the fare 

increase 

 

Benefits/Costs = 1.86 

IRR = 22,8% 

NPV  1,000 M€  
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Monitoring activities (1) 

• 2001 RP disaggregate data (about 2,500 mobility 

diary surveys)  

• 2003 traffic counts (about 200 sections) and RP 

disaggregate data (about 500 mobility diary 

surveys)  

• 2009 traffic counts (about 50 sections)  

• 2011 traffic counts (about 100 sections) and RP 

disaggregate data (about 1,000 mobility diary 

surveys)  

 

 

2. The Regional Metro System (RMS) project of Naples and Campania (26) 
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simulated scenario 2001 2003 2009 2011 

model system MAPD MAPD MAPD MAPD 

2001 (model specification and calibration) 0% - - - 

2003 (before-after analysis with 2001 model) 0% 19% - - 

2003 (model parameters updated) 6% 11% - - 

2009 (before-after analysis with 2003 model) 6% 11% 19% - 

2001 (with 2003 model) - - - 23% 

2011 (model specification and re-calibration) 9% 8% 6% 5% 

Mean Absolute Percentage Deviation (MAPD) of  traffic counts against simulation scenario 

Multi-step validation for model accurancy  

2. The Regional Metro System (RMS) project of Naples and Campania (27) 
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Monitoring activities (2) 

2. The Regional Metro System (RMS) project of Naples and Campania (28) 

 

 
Rail increase of passengers and impacts (measured) 

Pax/year on the regional railways 

∆ (2009 – 2000) : +40% 

- 110 ktep/year; - 250.000 tonn/yearCO2  

4% reduction in final consumption and gas emissions 

Pax/year on the local railways in Naples 

∆ (2009 – 2000) : +75% 

Public transport modal share 

Naples: 43% (+11% with respect to 1996) 

Average big Italian cities: 29% 

∆ (2008 – 2000) Car ownership rate 

Naples: -6%; Italy: +6% 

Source: ACaM elaborations (2010) 104 


