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Variables influencing transport mode choice:
a generalized cost approach

di Monica Grosso!

1. Introduction

The decision variables that influence transport mode choice are numer-
ous. From a careful appraisal of the literature review it appears that two
main typologies of variables can be identified: costs related to the transport
of the goods and other service’s attributes that play a crucial role in the se-
lection.

The analysis of the literature review will revise the internal costs varia-
bles, or out of pocket money, and the influence of qualitative attributes as
decision variables.

The paper will conclude with a review of the external costs and their
hypothetical internalization in the calculation of transport cost.

2. Literature review on elements affecting mode choice

The following literature is representative of the studies that gave a main
contribution in the elaboration of the present paper it does not claim to il-
lustrate the whole literature on freight mode choice.

The authors Cunningham and Kettlewood (1975), made an analysis of
the influence of the supplier’s image on buyer behaviour in the British rail
industry. The outcome of the study showed that the main qualitative varia-
bles influencing patronage decisions were the availability of the vehicles,
the reliability of the delivery and the ability to load and unload at own con-
venience. Gilmour (1976) presented a study conducted in Australia.

! Universita degli Studi di Genova, DIEM (Dipartimento di Economia ¢ Metodi Quanti-
tativi) e Universita di Anversa, (Dipartimento di Economia dei trasporti e regionale)



Through a cluster analysis the author concluded that direct transportation
costs are, among the others, not the most important determinants for freight
shippers. In the study Stock and La Londe (1977) the analysis of compa-
nies’ preferences has been carried out with 87 companies. The main out-
come shows that reliability, freight charges, and transit time are the three
most important elements. The studyJeffs and Hills (1990) analyses the
determinants that affect the mode choice of shippers belonging to the print-
ing and publishing sector in U.K.. The two main factors determining the
mode choice were: “control” containing variables such as reliability, con-
trol over dispatches, avoidance of damages, etc., “doublet” which was re-
lated to size of the consignment and length of the haul. The wotk-of
shire and Premeaux (1991) provides an analysis of the different perception
of shippers and carriers in motor carrier selection. The most important cri-
teria that shippers considered relevant were: the reliability of the service,
the additional services that the carrier could provide them, the carrier finan-
cial stability, etc. The list of the criteria considered in the literature taken
into consideration is based on 19 criteria and out of them six are considered
relevant in most of the papers.

The ranking, elaborated according to the relevance that was expressed in
the papers, is showing the following: Reliability and transit time, Freight
rate and loss/damage, Customer services, Loading availability, Frequency,
flexibility and track and trace.

3. Methodological approach with generalized cost function

The sumof monetary variables and non-monetary variables merge into
the concept of generalized cost.

The concept of generalized cost belongs to transport economics theory
and more precisely to the analysis of price and cost formation.

In the text of Button (2010), the generalized cost of a trip is “expressed
as a single, usually monetary, measure combining, generally in linear form,
most of the important but disparate costs, which form the overall opportuni-
ty costs of a trip”.

The monetary part of the cost function can be represented by the costs
for: fuel, labour, insurance, deprecation, maintenance, etc.

Thenon-monetary part can be considered as a sum of qualitative attrib-
utes that are not immediately valuable with a monetary index, but play an
important role in the perception and selection of a transport mode.
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4. Applications to European corridors

The dah collection was a long and difficult process that was constituted
by different phases: data collection from existing sources, face to face in-
terviews with transport operators, validation of the figures collected
through a comparison of the two above mentioned sources. Out of the pre-
vious data collection, the major costs items were chosen and some cost fig-
ures were established. The cost items considered are the following with
speciations for each mode of transport: personnel and social security, ener-
gy and other consumption material, insurance, repair and maintenance,
tyres, rail track, overhead costs, depreciation and interest, leasing/rent,
shunting operations, other costs, push locomotive cost, taxes and charges,
loading/unloading activities. The corridors considered are the following:
Antwerp-Basel, Antwerp-Frankfurt, Antwerp-Strasbourg, Genoa-Basel,
Genoa-Frankfurt, Genoa-Strasbourg. The next step was the internalization
of external costs on the same corridors. In this respect the best suitable
methodology that could be followed is the one proposed in the Handbook
on estimation of external costs in the transport sector- IMPACT published
in 2008 by the European Commission. Following this approach the pollu-
tants considered for the internalization are: congestion, accidents, air pollu-
tion, noise pollution and climate change, up-down stream, nature and land-
scape, soil and water pollution. The calculations will be performed for
freight transport, with the following specifications: Road Transport: Heavy
duty vehicles, driving on motorways during days and nights, Euro Class 4;
Rail Transport: Electric trains driving days and nights; IWW Transport:
Dry barges with a capacity between 1000 and 1500 tons. The calculation’s
implementation will be performed using excel application with the required
information that are the following:

Total external cost per mode of transport, distance in km, loading capac-
ity, load factor, total amount of cargo that need to be moved, number of ve-
hicles will be needed. The final output will consist of: total external cost
per the entire cargo, cost per ton/km, €/tkm, cost per ton, €/t. The external
costs results have been obtained based on the external costs tool developed
ad hoc for this purpose.

The description will start from the Port Antwerp’s hinterland corridors
and will continue with ones of the Port of Genoa. The calculations have
been done for each mode of transport on the corridor and for different load-
ing degrees, 100%, 50% and 80%. Once obtained the external cost, it has
been sum with the out of pocket cost and the final result has been compared
with the previous situation without internalization of external costs. This
last part could allow comparing the possible shift in mode preference in
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case all the modes of transport will be interested by the introduction of such
a policy measure. For each corridor the specifications about distances will
be maintained, for the exercise sake the loading quantity of 1000 tons will
be assumed.

4.1 Antwerp-Basel Corridor

In the corridor Antwerp-Basel the out of pocket costs calculations
showed that the preferred mode of transport could be rail and the most ex-
pensive inland navigation. When applying the calculation of external costs,
the situation is slightly different; while rail remains the cheapest solution
for all the loading degrees scenarios, the most expensive mode becomes
road transport. The uni-modal modes, rail and inland navigation, are cheap-
er as well as the intermodal solutions. In this case an internalization of ex-
ternal costs could influence the selection of transport mode in favour of rail,
inland navigation or intermodal transport.

Tab. 1: External costs for the Antwerp-Basel Corridor

Antwerp-Basel

Mode po((?lgétogost L%Clggg % Sum LEDC Sp(i;) Sum LEDC 2’?(?0;0 Sum

(AVE)
Ralil 20.221 1.737 21.958 3475 23696 2171 22.392
RFS;?' 22.378 2.548 24.92 5097  27.476  3.596 25.974
WW  24.792 1.774 26.566 3.548 28341 2217 27.010
Road 26.188 13.824 40013  27.648  53.837  17.280 43.469
Ff\f;jvd' 29.147 3.449 32.597 6.899  36.046  6.218 35.365

Source: own elaborations

4.2 Antwerp-Frankfurt Corridor

The seond corridor considered, Antwerp-Frankfurt, the shortest one
from Antwerp, resembles the same situation than before. In fact the most
expansive mode of transport was intermodal Road-lww, after internalizing
the external costs, this solution becomes cheaper than road only. The de-
tailed description of out of pocket costs, external costs and total ones is
summarized in table 2.
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Tab. 2: External costs for the Antwerp-Frankfurt Corridor

Antwerp-Frankfurt

Out of LD

Mode  pocket cost gy Sum L.D. 50% Sum L.D. 80% Sum
100%

(AVE)
Rail 12.289 968 13.257 1.936 14.225 1.210 13.499
RFS;?' 12.945 1.779 14.725 3.558 16.504 2.441 15.387
Road 16.892 9.125 26.018  18.250 35.143 11.406 28.299
IWW 20.199 1.196 21.395 2.392 22.591 1.495 21.694
Ffv‘zjvd' 22.074 2.582 24.656 5.164 27.238 4.483 26.557

Source: own elaborations

4.3 Antwep-Strasbourg Corridor

In the @se of Antwerp-Strasbourg, the lesson that could be learned from
the outcome of the calculations on internal costs was already indicating that
the best solution, money wise, could be provided by rail transport and the
most expensive by road transport. Considering that road transport is the
most polluting one, compared to the other two mode of transport, the out-
come of the internalization of external costs is not surprising. It is plain that
the total costs will follow this order confirming that the best solution will
be provided by rail transport.

Tab. 3: External costs for the Antwerp-Strasbourg Corridor

Antwerp-Strasbourg

Out of
Mode  pocket cost 10'00'/0 Sum L.D. 50% Sum L.D. 80% Sum
(AVE)
Rail 17.033 1.403 18.436 2.807 19.840 1.754 18.787
RFSa""i?' 17.689 2.214 19.904 4.429 22.119 3.095 20.785
WW 20.603 1.544 22.148 3.089 23.693 1.931 22.534
Ffv‘zjvd' 21.211 3.105 24.316 6.211 27.422 5.530 26.741
Road 22.477 10714  33.191 21.428 43.906 13.393 35.870

Source: own elaborations
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4.4 Genoa-Basel Corridor

In the case of the corridors from Genoa, the modal possibilities are re-
duced to thani-modal solutions: road and rail, and the intermodal road-rail
combination. The first one to be considered is the corridor Genoa-Basel,
where it possible to observe that the preference was given to rail transport
and the most expensive mode was road transport. The internalization of ex-
ternal costs confirms the current status. The costs produced will be clearly
higher is case of not complete capacity utilization.

Tab. 4: External costs for the Genoa-Basel Corridor

Genoa-Basel
Mode O“togAp\‘/’é')‘e“OSt L.D.100% Sum L.D.50% Sum L.D.80% Sum
Rail 17111 1103 18214 2207 19318 1379 18490
Road-Rail 19.425 1058 21384 3916 23342 2710 22136
Road 21.367 10.759 32127 21519 42.887 13.449 34.817

Source: own elaborations

4.5 Genoa-Frankfurt Corridor

The seond corridor, Genoa-Frankfurt represents the corridor with high-
est external costs from the Genoese side, although the general considera-
tions are valid also for this corridor. Intermodal road-rail transport is slight-
ly above rail only transport, but definitely lower that road external cost.

Tab. 5: External costs for the Genoa-Frankfurt Corridor

Genoa-Frankfurt

Out of pocket L.D.

0 9

Mode cost (AVE) 100% Sum L.D. 50% Sum L.D. 80% Sum
Rail 26.038 1.882 27.920 3.813 29.851  2.353 28.391
Road-Rail  26.664 2.723 29.387  5.446 32.110  3.857 30.522
Road 35.280 18.160  53.440  36.320 71.600  22.700 57.980

Source: own elaborations
4.6 Genoa-Strasbourg Corridor
The las corridor is the one from Genoa to Strasbourg were the most

convenient mode of transport is rail transport. This situation is verified in
both cases, with or without internalization of external costs.
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Tab. 6: External costs for the Genoa-Strasbourg Corridor

Genoa-Strasbourg

Out of pocket cost

Mode (AVE) L.D.100% Sum L.D.50% Sum L.D.80% Sum
Rail 20.157 1.403 21.560 2.807 22,964 1.754 21.911
Road-Rail 20.989 2.214 23.204 4.429 25.419 3.095 24.085
Road 27.071 13.892 40.964 27.784 54.856 17.365 44.437

Source: own elaborations

In casethere will be an application of these calculations, therefore the
internalization of external costs and the total costs will be considered, road
transport will be the one with major penalizations.

On the contrary rail transport and inland navigation appear to be less
pollutant and the external costs are affecting less on the total costs.

The outcome of these calculations is perfectly in line with the European
policies that are headed for a re-balance of modal shift, also with the sup-
port of such measure. Those considerations are rather interesting, nonethe-
less the internalization of external costs is not jet a compulsory measure.
The calculations above can however give a good indication of the possible
consequences of such intervention. If the only element affecting shippers
and freight forwards was the out of pocket cost, they would have chosen for
an intermodal solution using either rail or inland navigation combinations.
From the literature review is confirmed that monetary costs are not the only
ones influencing mode choices, therefore the current modal split on these
corridors is influenced by qualitative attributes, such as the transit time, the
reliability, the frequency etc.

5. Final results and recommendations

This paper took into considerations some elements that affect mode
choice with particular focus on some European corridors. Some general con-
siderations on the actual monetary cost for each mode of transport, on each
corridor, came out of the analysis and additional remarks were outlined based
on the consequence of the external cost internalization. What is clear is the
impact that external costs could have in the choice ranking of the clients.
When looking at the current situation, in most cases, road transport is the
most expensive mode, but the situation is worsened when adding external
costs. In this hypothetical situation the advantage that rail, inland navigation
and intermodal solutions could gain is significant. An important aspect is rep-
resented by the qualitative attributes and their influence on mode choice. To
further investigate on this topic, a proposal for deeper studies would be the
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application of investigation techniques, such as revealed or stated preferences
in order to capture the monetary value of qualitative attributes.

An additional suggestion would be a deep analysis of technical and ad-
ministrative aspects that can compromise a reliable and attractive intermod-
al service on those corridors.
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La massificazione del trasporto aereo

di Francesca Pellegrino’

1. Il trasporto aereo soggetto a regime protezionistico

Fino adi anni ‘50-60 il trasporto aereo era riservato ai soli passeggeri e
in particolare ad una selezionata élite di persone, caratterizzate da un alto
reddito. Negli decenni successivi, 'aereo, grazie anche ad una progressiva
riduzione di prezzi, non solo ha avuto un impiego sempre pit massiccio nel
trasporto di persone, ma e stato utilizzato anche per il trasporto delle merci,
specie quelle deperibili, nelle lunghe distanze. Oggi il trasporto aereo puod
essere considerato un vero e proprio fenomeno di massa, competitivo ri-
spetto alle altre modalita.

Per comprendere questa radicale evoluzione occorre prendere le mosse
da una premessa storica.

Il trasporto aereo di linea, consentendo una rapida circolazione delle
persone e delle merci tra Stati e all’interno di uno stesso Stato, specie nei
collegamenti tra continente e isole, é stato da sempre configurato come ser-
vizio pubblico essenziale (art. 43 Cost.ale naturahainizialmentegiusti-
ficato pesanti interventi normativi e incisivi controlli da parte dello Stato,
per garantire il mantenimento di sufficiestindard qualitativi e al con-
tempo sostenere — secondo una logica protezioristitea compagnie di
bandieraatraverso sussidi e altre forme di aiftito

! Ordinario di Diritto aeronautico nella Facolta di Giurisprudenza dell'Universita di
Messira

2 Cfr. Padoa Schioppa Kostoris F., a cura di (1995), Struttura di mercato e regolamenta-
zionedel trasporto aereo, Bologna, passim.

3 Cfr. Silingardi G. (1984), Attivita di trasporto aereo e controlli pubblici, Padova, p. 25;
Ehlermann C. D. (1992), Imprese pubbliche e controllo degli aiuti di stato, in Riv. it. dir.
pubbl. com., 413; De Luca N. (2000), Gli aiuti di Stato nel trasporto aereo: inquadramento si-
stematico e rassegna dei provvedimenti comunitari, Roma, p. 26; Zucchetti R., Ravasio M., a
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Quale servizio pubblico essenziale, si riteneva che il trasporto aereo non
potesse essere lasciato in balia delle leggi del libero mercato, ossia affidato
ad operatori privati, per la preoccupazione che le nuove compagnie, spinte
dalla mera logica del profitto, avrebbero praticato prezzi sempre piu bassi,
mettendo in atto una vera e propria guerra tariffaria.

In questo contesto, era pacificamente giustificata I'esistenza di barriere e
limiti all'accesso al mercato del trasporto aereo, settore in un primo tempo
considerato avulso dalla logica concorrenziale.

D’altra parte, a livello internazionale, la Convenzione di Chicago del 7
dicembre 1944sull’aviazione civile internazionale prevedeva il principio
di compkta ed esclusiva sovranith ciascuno Stato sullo spazio aereo so-
vrastante il proprio territorio (art. 1), principio ispirato ad un rigido prote-
zionismo statale.

Con riferimento al trasporto di linea, tale strumento internazionale si li-
mitava a riconoscere agli Stati contraenti la facolta di stabilire — attraverso
permessi 0 autorizzazioni — le condizioni di esercizio di aeromobili di altri
Stati al di sopra ed entro il proprio territorio (art. 6).

Conseguentemente, per la gestione del traffico aereo tra Stati, vennero
stipulati accordi bilateralivolti a regolare capacita, frequenze, prezzi. Tali
agreements erano basati sul principio della doppia approvazione delle tarif-
fe, in quanto, pur essendo predisposte dalle associazioni di vettori ATA)
la loro entrata in vigore era subordinata all'approvazione delle autorita ae-
ronautiche degli Stati interes<ati

Tra inumerosi accordi stipulati a seguito della Convenzione di Chicago,

cura di (2001), Trasporti e concorrenza: dal monopolio pubblico al libero mercato, Milano, 9.

4 Entrata in vigore il 4 aprile 1947. Approvata e resa esecutiva in Italia con d.lgs. 6 mar-
z0 1918, n. 616. Legge di ratifica 17 aprile 1956, n. 561. Per un commento v. Giannini A.
(1946), La Convenzione di Chicago 1944 sull’aviazione civile internazionale, in Riv. dir.
comm., p. 2.

® Turco Bulgherini E. (1977), La crisi del trasporto aereo e gli accordi bilaterali, in Dir.
prat.av. civ., p. 80, in particolare p. 92; Id. (s.d., ma 1981), Gli accordi bilaterali di traffico
aereo vigenti in Italia, Roma, p. 79; 1d. (1984), La disciplina giuridica degli accordi bilatera-
li, Padova, p. 7.

® Organismo non governativo fondato a L’Avana, Cuba, nel 1944, al posto della prece-
dentelnternational Air Traffic Association, nata nel 1919. Oggi la IATA rappresenta 230
compagnie aeree, oltre il 90% del traffico di linea.

" Coletta C. (1991), Evoluzione delle forme di intervento pubblico sulle tariffe nel setto-
re deltrasporto aereo, in Dir. prat. av. civ., 2, p. 266 ss.; Brignardello M. (2000), La disci-
plina delle tariffe e dei prezzi nel settore dei trasporti, Torino, p. 94; Casanova M., Brignar-
dello M. (2004), Diritto dei trasporti, infrastrutture e accesso al mercato, Milano, p. 256;
Turco Bulgherini E. (1984), La disciplina giuridica, supra cit., p. 62 ss.
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particolare importanza assunsero quelli redatti sul modello «Berméda I»
stipulao nel 194@ra Stati Uniti e Regno Unito, in quanto rappresentavano
un compromesso tra il criterio della fissazione delle tariffe da parte delle
autorita statali e la loro libera determinazione da parte dei vettori. Era evi-
dente lo sforzo di conciliare il sistema statunitense, sostenitore dei principi
di libera concorrenza, e quello inglese, fautore del regime dirigista.

Questi accordi costituirono per molti anni un preciso modello di riferi-
mento.

Nel 1977, di fronte alla denuncia, da parte del Regno Unito, degli
agreements del 1946, ritenuti eccessivamente vantaggiosi per i vettori, ven-
nero firmati dagli stessi paesi nuovi accordi, c.d. «<Bermuda II», che attri-
buivano maggiori poteri alle autorita pubbliche, le quali partecipavano alla
formazione delle tariffe, sminuendo il ruolo della IATA.

La crisi del Welfare State’, sistema ritenuto incapace di riportare
I'economia a livelli di maggiore sviluppo, spinse — verso la fine degli anni
‘70 — alla ricerca di nuovi modelli, ispirati ad un unico credo: garantire la
competitivita tra le imprese e tra le nazioni.

D’altra parte, le regole della libera concorrenza erano da tempo gia dif-
fuse negli USA, basti pensare aflberman Antitrust Act™, la prima legge
antitrust statunitense, volta a limitare monopoli e cartelli, risalente al
1890

In quel paticolare contesto, la presenza sul mercato di un elevato nume-
ro di imprese in concorrenza tra lqtferegulation)™ veniva vista come un
beneficb per la societa in termini di abbassamento dei costi e tariffe, rispet-
to a regimi monopolistici o oligopolistici.

8 Turco Bulgherini E. (1977), La crisi del trasporto aereo, cit., p. 80 ss.

® Higgins J. (1981), States of Welfare. Comparative Analyses in Social Policy, Oxford;
HuberE., Stephens J. (2001), Development and Crisis of the Welfare State: Parties and Pol-
icies in Global Markets, Chicago, p. 202 ss.; Sabattini G. (2009), Welfare State. Nascita,
evoluzione e crisi. Le prospettive di riforma, Milano, p. 215, p. 430.

10 Cfr. Letwin W. (1965), Law and economic policy in America:the evolution of the
Sherma Antitrust Act, Chicago, p. 53 ss.

11 | egge del 2 luglio 1890. Firmata dal Presidente Benjamin Harrison nel 1890, prende
il nome dal suo autore, il senatore repubblicano John Sherman, ex-Segretario del Tesoro sot-
to la presidenza di Rutherford Hayes.

12 Brenner M. A., Leet J.0., Schott E. (1985), Airline Deregulation, Westport, p. 93;
Valdarni E., Jarach D. (1996), La deregulation del trasporto aereo in Europa: il caso Italia, in
Economia&Managment, n. 5, p. 19 ss.; Id. (1997), Compagnie aeree e deregulation. Strate-
gie di marketing nei cieli senza frontiere, Milano, p. 3 ss.; Tucci (1998), Fondamenti della
de-regulation nei trasporti: elementi teorici ed applicazioni al processo di liberalizzazione
del trasporto aereo, Roma. Cfr. anche OCSE (1988), Déréglementation et cuncurrence dans
les transport aériens, Paris.
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