
INGEGNERIA FERROVIARIA – 229 – 03/2026

SCIENZA E TECNICA

Impact of the operating program
on the public transport standard cost 

Marzia DE BARTOLOMEO (*)

Umberto PETRUCCELLI (**)

Pietro VUONO (***) 

Sommario

-

-

K 

-

-

1. Introduzione

-

-

-

-

-

Summary - The public transport operating program has 

but the related estimation models (such as that of Italian 

adequately because they do not consider the different use of 

-
cient K obtained from a statistical relationship based only 

mobility supply/demand characteristics that differ from 

1. Introduction

-
-

-

-

(*)

(**)

(***)



INGEGNERIA FERROVIARIA – 230 – 03/2026

SCIENZA E TECNICA

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

standard costs presents

-

-

-

These dynamics constitute a form of economy of scale 

-

-

-

-
-
-

-



 03/2026

SCIENZA E TECNICA

-

interlining

-

-

-

-

-

-

-

-

-

K -

-

-

-

-

2. L’evoluzione della ricerca

-

-

FILIPPINI 

-

-

omission leads to an underestimation of the standard cost 

-

-

-

-

-

-

2. The research development

The analysis of the cost function in the production of 

-

-

-

FILIPPINI

foundations for a more reliable understanding of the costs 

-

posed by DALEN and GOMEZ LOBO

FRAQUELLI

-

-

-



INGEGNERIA FERROVIARIA – 232 – 03/2026

SCIENZA E TECNICA

DA-

LEN GOMEZ LOBO

-

rapid transit rail 

rapid transit BRUUN -

-

-

CUBUKCU -

TRANSLOG

-

-

ISEKI

National Transit Database -

tion

-

-

-

-

-

-

-

BRUUN

-
-

With the aim of assessing the impact of physical and 

CUBUKCU -

ISEKI

economies of scale in public bus transport in the United 

-
-

-

-
-

-

ABRATE

produced and the operational scope in relation to the costs 
AVENALI -

-

PETRUCCELLI and 
CARLEO DELLA LUCIA

-

that calculates the total cost of production based solely on 

-



INGEGNERIA FERROVIARIA – 233 – 03/2026

SCIENZA E TECNICA

ABRATE -

-

-

AVENALI

bottom-up -

PETRUC-

CELLI CARLEO DELLA 

LUCIA -

-

-

DELLA LUCIA 

-

-

-

-

-

-

-

-

-

-

-
encing economies and diseconomies of scale) and the mod-

-

-

clear that the model is based on the assumption that the costs 
reported in the database used in the regression are of maxi-

-

The cost calculated using the proposed relationship decreas-
-
-

this model is reliable in principle because it is based on a 

-

-
ical structure of the model and to PETRUCCELLI

BATARCE and GALI-

LEA

transporting an additional passenger to be separated from 

PETRUCCELLI and 
RACINA -

MEHRAN

-
-



 03/2026

SCIENZA E TECNICA

PETRUCCELLI 

-

BATARCE GALILEA

PETRUCCELLI RACI-

NA

-

-

MEHRAN -

-

-

ASEEVAA 

SIMONELLI -

-

-

GERIKA 

-

-

-

-

PETRUCCELLI VUONO

as proposed by ASEEVAA

-
-
-

SIMONELLI

-

GERIKA

-

-
-

-
scribing the characteristics of the main calculation models 

PETRUC-

CELLI and VUONO

-
monly used in most models are the commercial speed and 

quantity of the product and the operating context that can 

-

3. Analysis and Modeling

3.1. Process outline

-
-
-



 03/2026

SCIENZA E TECNICA

-

-

-

-

-

-

-

3. Analisi e Modellazione

3.1. Schema del procedimento

-

-

-

-

-

-

-

-

-

-

model boasts good reliability because it has been calibrated 
-

-

 relating to each 
-

-

K

-
-

 are added to the 

 directly from public 

 are added to the 

 (estimated from 
the timetable according to the procedure referred to in let-

-



INGEGNERIA FERROVIARIA – 236 – 03/2026

SCIENZA E TECNICA

K  

-

K -

K

-

K

 

-

K  

-

-

K C

C

-

-

K -

L
-

-

i -

-

the cost C  obtained from the DM formula or other similar 

 corrected according to the operating 

-

ured using the parameter K

-

i -

-

cient calculated using these models must be a function only 

-

therefore the ride time t  and the distance P

i

-

 Ti = S  Sj (t  ) (1)

 T = SiTi (2)

-

-

-

i in a year on line 

-

 Pi= S  Sj P

 P = Si Pi (4)

-



 03/2026

SCIENZA E TECNICA

-

-

-

t
P  

Ti i
T

i

 Ti = S  Sj (t ) 

 T = Si Ti

t  -

-

i

j
i

-

-

-

Pi -

i P -

i

 Pi = S  Sj P

 P = Si Pi

 -

i -

 = (Si i )/ i 

i

K -

i
-

 K  

K  

i -

 C  = K  × C

 = (Si )/ i (5)

The ratio K

 K

 relating to 

-

 C  = K  × C  (7)

 cannot be deter-

 cannot 

-

-

K

 estimated using the algorithm and other 

-

-

-

3.2. Evaluation of the cost of each line in the sample

-

-

gregated accounting data to attribute a precise cost to each 



 03/2026

SCIENZA E TECNICA

 

K
-

K -

K  -

 -

-

-

-

-

-

-

3.2. Valutazione del costo di ciascuna linea del cam-

pione 

-

-

-

-

-

-

-

-

-

-

Table 1
-

X1 
/year) / 

Ds

2

X1/P 

year)/ time 
Number of 

morning



INGEGNERIA FERROVIARIA – 239 – 03/2026

SCIENZA E TECNICA

-

-

-

-

-

-

-

-

-

-

-

K

-

-

-

-

-

MATERAPOTENZA

SALERNO

NAPLES

1

2

3

4

5

7

8

96
10

11

12

13
14

15

16
17

18
20

19

21

22

23

24

25

26

28

29

30

31

27

SOUTH ITALY



03/2026

SCIENZA E TECNICA

K
-

K

-

-

-

-

K

K

-

C

3.3. Algoritmo per la stima del tempo di staziona-

mento dall’orario

  -

tra-urban buses1

-

line cost C

3.3. Algorithm for estimating stopping time from the 

timetable

-

tained from the model used to determine the correction coef-

-

-

in question must be redesigned in order to best reproduce 

1

Table 2

 and actual cost C  for each transport line

Line KR.i CR.i Line KR.i CR.i Line KR.i CR.i

1 1.1620 1.960 12 1.4069 2.784 23 0.6566 1.320

2 1.3444 2.426 13 0.9379 1.866 24 0.5315 1.013

3 1.2740 3.334 14 1.0255 2.070 25 0.9379 1.957

4 1.1568 2.304 15 0.6592 1.764 26 1.4069 2.834

5 1.1970 2.470 16 1.5007 2.970 27 1.4382 2.471

6 1.2818 3.175 17 1.0422 2.334 28 0.8754 1.399

7 0.8441 1.753 18 0.8337 1.704 29 0.7816 1.480

8 0.6305 1.253 19 1.3444 3.708 30 0.2730 0.558

9 1.3444 2.667 20 0.5315 1.093 31 0.8129 1.599

10 1.6674 3.272 21 0.4690 1.120

11 1.1881 2.463 22 1.2506 2.829
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