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Abstract: For the specific traffic demand in passenger transport, railways respond by their offer of
defined timetable. Various types and categories of trains are intended for different passenger profiles
according to their needs for transport services and the length of their journey. Therefore, the result is
profiling of railway supply in order to meet the market needs in a proper and competitive way.
Intermodal competition, as result of liberalization of railway traffic, is forcing railway operators to
increase the efficiency and attractiveness of their services. Increased efficiency is achieved with higher
capacity trains, higher utilization of coaches and larger annual mileage of trains. All cars are
expected to be flexible when it comes to their usage, which means that they have to be usable both for
day and night operation, with minimum holdings in stations. This primarily refers to the introduction
of appropriate traffic and commercial ranks of trains composed of adequate rail vehicles. In many
European countries the words InterCity and Euro-City are official brand names for the network of
regular-interval, relatively long-distance train services that meet certain criteria of speed and comfort
and in most cases provide international services, due to the close proximity of the European countries.
Passengers of EuroCity and InterCity trains require the highest level and standards of the
transportation service, therefore, it is not acceptable to decrease passenger comfort by increasing the
number of seats in any given coach. This paper will research in detail the needs, demands and level of
service for the users of InterCity and EuroCity trains. Research data on the structure of InterCity
passenger trains of the Croatian Railways will be presented, along with their travel habits and needs,
satisfaction with services provided and suggestions for improving the service quality. The paper
focuses especially on the categories of potential passengers who had not been using the rail for their
travel needs, or had participated in it to a minor part. To achieve a better passenger load factor, the
demands of a wide base of customers should be satisfied with carefully chosen equipment and interior
design of each coach. The business travellers demand more privacy during their travel which ensures
that they can work in peace, roomier seats and tables with AC connections for their laptops. For
parents with little children it is necessary to have extra space for feeding and changing diapers, and
also the coaches need to be adapted for easier entry and exit of baby carriages. Travellers with
special needs require wheelchair-accessible trains and adapted onboard toilets; also, it is necessary
for the train crew to be educated about their needs. Air-conditioning units must have antiallergenic
filters installed for better air quality; trains have to have designated places for storing bicycles, and
also special area for transporting pets. With modern concepts of interior design it is possible to
increase the efficiency and to keep the required level of passenger comfort, especially for the trains
which are used in night-time operations. Based on the processed data, a possible solution has been
offered for the concepts and the equipment onboard the InterCity and EuroCity passenger coaches.
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INTRODUCTION

The passenger flows in the Republic of Croatia can be divided into:
international,
national (inter-regional),
regional,
local (urban - suburban).
The railway has been responding to the traffic demand by its offer, defined by the timetable, and the
ranking of trains for passenger transport is as follows:
passenger (they operate locally and regionally),
accelerated (they are used for regional connections),
high-velocity (they connect regions, they operate also in international traffic),
express (national and international traffic, this rank is fading out),
InterCity (the highest rank of a train in national traffic, used to satisfy the interregional traffic
demand, operates also in international traffic),EuroCity (the highest rank of a train in
international traffic, daily train),

¢ EuroNight (night train, counterpart to the daily EuroCity train).
The mentioned trains are intended for different profiles of passengers. This results in profiling of the
railway offer in order to respond in an adequate (competitive) way to the market requirements. This
means in the first place the introduction of different traffic and commercial ranks of trains which are
covered by different railway vehicles, motor coaches, railcars and compositions consisting of
passenger and traction vehicles.
The satisfaction of passengers is affected by: clean transport service (time of travel, timetable,
punctuality), comfort onboard train/coach (space design, attractiveness of the interior, seat comfort,
spaciousness, lighting, noise level, quality of air-conditioning, adequately equipped toilet facilities,
installed additional equipment), additional services onboard train, and services at departing/destination
railway stations.
The international railway union (UIC) has defined three types of coaches: X, Y and Z. In their rolling
stock the Croatian Railways have coaches of types Y and Z. In the majority of railway companies of
Western Europe the rolling stocks consist predominantly of Z coaches. The passengers of IC/EC trains
impose the highest requirements of the transport service, and therefore their desires and needs have
been analysed in more detail. The paper presents the data on the requirements, satisfaction and the
structure of the InterCity train passengers of the Croatian Railways obtained through the studies
carried out in the field
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STRUCTURE OF INTERCITY TRAIN PASSENGERS AND THEIR REQUIREMENTS

The information about the users and other relevant knowledge necessary to create the business strategy
has been acquired through market research carried out on the Croatian Railways trains.
The studies for the HZ requirements were carried out on the trains that operate on Zagreb — Osijek —
Zagreb, Zagreb — Vinkovci — Zagreb, Zagreb — Rijeka — Zagreb and Zagreb — Cakovec — Zagreb
relations. The research was carried out in order to gather the data about the structure of passengers and
their satisfaction with the new Aeelt and Bee coaches, certain trains, i.e. railway in general.
The data were gathered by survey methods and observation methods. The study gathered the attitudes
of 1,008 passengers of Bee coaches and 116 passengers of Aeelt coaches.
There were 892 questionnaires collected on the InterCity trains. The study was carried out on all IC
trains that operated according to the timetable in domestic traffic.
The analysis of the questionnaires of IC train passengers showed the following:
¢  IC trains are used by a slightly greater number of male persons (53.8%),
¢ IC trains are used mostly by young people from 15 to 24 years of age (32%), followed by the
middle aged persons (35 — 49 years, 23%) and persons from 25 to 34 years of age (22%),
¢ the services of IC trains are most used by schoolchildren and students (30%) and employees
(20%).

1-47
20" INTERNATIONAL SCIENTIFIC CONFERENCE “TRANSPORT 2011”7



Table 1: Age structure of the surveyed passengers

AGE

15-24

25-34

35-49

50 —-64

65 and more

PERCENTAGE

32

22

23

18

5

The motivation for travelling of the surveyed passengers was mostly for business reasons (46%).
Somewhat fewer passengers mentioned education as the reason for travelling (24%) and family
reasons (17%). These are followed by medical reasons (10%) and tourist-recreational reasons (2%).
The passengers chose the InterCity trains for the following reasons:

¢ safety (24.4%),

¢ speed (23.3%),

¢ acceptable timetable (22.3%),

¢ comfort (15.7%),

¢ affordable prices (14.3%).
The passengers would be equally motivated for a more frequent usage of IC trains by lower prices and
shorter travel times. A somewhat lower influence on the selection would be better timetable, more
comfortable and higher-quality coaches.
The influence of prices on the selection of the transport means is understandable. A strong influence of
the shorter travel time and better timetables on the more frequent usage of IC trains can be understood
after comparing the timetables of bus carriers and the timetables of IC trains.

Table 2: Comparison of timetables

SHORTEST TRAVEL LONGEST TRAVEL NUMBER OF
TIME TIME DEPARTURES IN 24
HOURS

BUS IC BUS IC BUS IC
ZAGREB — RIJEKA 2:15 3:17 3:00 3:23 25 1
ZAGREB — OSIJEK 3:50 2:53 5:40%* 4:00 11 2
ZAGREB — 1:20 1:33 1:45 - 26 1
VARAZDIN

*only one line per day, the majority of buses travel the Zagreb-Osijek relation in 4 hours

The table shows that the bus carriers mainly offer better service regarding speed and the number of
departures than the InterCity trains of the Croatian Railways. The difference is so obvious that they
outshine even, as a rule, more comfortable trains, that is, the difference in comfort is not sufficient to
make passengers use the slower trains with fewer departures. Therefore, it is easy to understand why
the passengers assessed the more comfortable and higher quality coaches as a less important
motivation to opt for the IC trains.

PASSENGER SATISFACTION WITH MODERNIZED HZ COACHES

The aim of the study about modernised coaches was to find out how successful the reconstruction has
been, i.e. what is the level of satisfaction of the passengers with the coaches themselves.

For Aeelt coaches the following data have been obtained:

82% of passengers are satisfied with the comfort of Aeelt coaches;

89% of passengers are satisfied with the interior;

the comfort of seats satisfies 71% of passengers, and does not satisfy 23% of passengers;

65% of passengers are satisfied with the leg space, 31% of passengers are not satisfied with it;
82% of passengers are satisfied with the air-conditioning system,;

81% of surveyed passengers are satisfied with the spaciousness of the baggage storage racks;
75% of passengers are satisfied with the toilet facilities;

84% of passengers are satisfied with the lighting;

53% of passengers are satisfied with the public address system, and 41% are not;

51% of passengers assessed the new coaches as much better than the old ones;
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29% of passengers assessed the new coaches as better than the old ones;

5% of passengers assessed the new coaches as equally good as the old ones;

9% of passengers assessed the new coaches as worse than the old ones;

3% of passengers assessed the new coaches as much worse than the old ones;

44% of surveyed passengers like to travel in coaches both with and without compartments;
32% of passengers prefer coaches with compartments;

23% of passengers prefer to travel in coaches without compartments.
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For Bee coaches the following data have been obtained:

66% of passengers are satisfied with the comfort of Bee coaches;

31% of surveyed passengers are not satisfied with the comfort;

81% of passengers are satisfied with the interior;

68% of passengers are satisfied with the comfort of seats, and 29% of passengers are not;
44% of passengers are satisfied with the leg space;

52% of passengers are not satisfied with the leg space;

67% of passengers are satisfied with the air-conditioning system,;

28% of passengers are not satisfied with the air-conditioning system;

73% of surveyed passengers are satisfied with the spaciousness of the baggage storage racks;
22% of passengers are not satisfied with the baggage storage racks;

75% of passengers are satisfied with the toilet facilities;

89% of passengers are satisfied with the lighting;

64% of passengers are satisfied with the public address system and 29% are not;

42% of passengers assessed the new coaches as much better than the old ones;

35% of passengers assessed the new coaches as better than the old ones;

10% of passengers assessed the new coaches as equally good as the old ones;

8% of passengers assessed the new coaches as worse than the old ones;

4% of passengers assessed the new coaches as much worse than the old ones;

56% of passengers prefer coaches with compartments;

31% of surveyed passengers like equally to travel in coaches both with and without
compartments;

¢ 12% of passengers prefer to travel in coaches without compartments.

L JER JER JEE JEE 2R R JER JER JEE 2R 2 R JER JER JEE 2R 2R JEE BN 4

Great satisfaction with the interior of Aeelt and Bee coaches shows that the passengers have
recognised an improved approach to the visual design of the coaches. Until the introduction of new
coaches the interior design had not been standardised. High percentage of passengers not satisfied with
the leg space and comfort of seats shows that the passengers expect the trains to provide spaciousness
and greater comfort than other transport means.

POTENTIAL INTERCITY TRAIN USERS
The market research has resulted in data which show that mostly young people, between 15 and 24 years of age
(32%) travel by HZ IC trains. These are followed in the number by the middle-aged passengers (35 to 49 years
—23%) and passengers in the age from 25 to 34 (22%). At the same time, only 5% of passengers are in
the age of 65 and more.
The predecessors of InterCity trains, the business trains, had been mostly used by business passengers,
as their name tells us. Only 2% of passengers opted to travel by train due to tourist-recreational
reasons.
The HZ services are almost never used by the passengers with special needs, which means that these
passengers do not use IC trains either.
Based on the obtained data the following are the potential users of the services provided by the
Croatian Railways:

¢ business passengers: the centralisation of the government is the cause of a large number of

business trips between the rest of Croatia and Zagreb. The number of potential business
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passengers is impossible to determine. A major barrier to greater usage of IC trains to business
passengers is the travel time and inadequate timetable. Nevertheless, one has to keep in mind
that these limiting factors will be eliminated over time and with the reconstruction of coach
interior they will be designed so as to be attractive to business passengers. This refers
primarily to the 1% class coaches, which have to provide more privacy and allow undisturbed
work. Such coaches need to be fitted with roomy seats and tables, wardrobes and a number of
electrical connections.

¢ tourists and recreational tourists: it is important to consider as potential users also the
mountaineers and cyclists. A great part of railway line routes in RH pass along the regions
interesting to tourists. The advantage of the railway lies in the fact that the tourists do not have
to return to the same place, which cannot be avoided when using a car. And while
mountaineers have no special requirements regarding the coach design, the cyclists need
special compartments for the storage of bicycles.

¢ commuters: the change of working habits and the need for greater working mobility result also
in the possibilities of commuting from the city of residence to the city of work. In Western
Europe and the USA this phenomenon is widespread so that the individuals commute for even
more than 100km to the city where they work and back. In order to make this possible the
trains have to provide a very reliable timetable and high speed without stopping at local
stations. The interior of the very coaches has to satisfy all the conditions that are required by
the business passengers.

CONCLUSION
The passengers require from the railway good timetables, short travel times, safe, comfortable and
pleasant coaches at affordable fares. The railway operators require that the railway vehicles be
universal, to have low operating, maintenance and cleaning costs, along with their affordable
purchasing price.
All the mentioned requirements refer also to passenger coaches. In short, the requirements include:

e safety,

e high reliability and simple and inexpensive maintenance,

e flexibility and applicability to a wide circle of users.

Greater intermodal as well as intramodal competition (because of the oncoming liberalisation of
railway traffic) forces the railway operators to increase the efficiency and attractiveness of their
services which is achieved by higher vehicle capacity, higher usage of vehicle capacity and greater
number of the travelled kilometres annually. The increase in the vehicle capacity affects also greater
productivity, but caution is necessary not to disturb the necessary comfort by the increase in the
number of seats, and thus reduce the interest of the potential users. In order to achieve maximal usage
of the capacity (occupation rate) of the coaches, it is necessary to satisfy by interior design the
requirements of all or the majority of passenger profiles. For everything mentioned it is necessary to
develop a new concept of interior design. A modern interior allows more flexible usage of coaches by
increasing the efficiency and retaining the necessary level of comfort required on the market. The
coach concept has to enable the usage of coaches equally in day and night traffic operation. The
research carried out in Croatia shows that the Croatian Railways passengers prefer coaches with
compartments. A compromise solution is the introduction of coaches with several bigger
compartments that would provide the passengers with sufficient privacy. This would at the same time
enable travelling of smaller groups. Certain seats can be separated by light partitions instead of heavier
bulkheads such as used in classical coaches with compartments.

The seats have to satisfy all the ergonomic requirements. The 1% class seats that are used in new HZ
coaches do not deviate to any large extent in dimensions from the seats installed in TGV and ICE
trains. The seats in the mentioned high-speed trains are fitted with pneumatic mechanisms for
changing the seat pitch, with built-in LCD monitors, headphone connections, electrical connections for
portable computers, big foldable tables, glass holders. A litter bin is built in the seat backrest. The seat
backrests contain also the nets for the newspapers. The headrests are provided with the height-
adjustable small pillows. The mentioned equipment (with the exception of the LCD monitor) has to be
accommodated in the seats of the IC train coaches. It is useful to install a seat rotating mechanism.
I-50
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This allows a more flexible arrangement of seats, depending on the passengers’ desires and easier
maintenance (cleaning).

The storage of luggage should be solved by baggage storage racks within the passenger space and by
baggage lockers at the beginning of the coach. In the 2™ class coaches the possibility of installing
lockers in the passenger space as well should be considered. Instead of the lockers at the beginning of
the coach, it is useful to install lockers under locks. A large number of passengers do not use any
additional train facilities (toilet, restaurant) because of fear of luggage theft. In the first class the
lockers should be installed in order to prevent crumpling of clothes hooked up next to the seat (target
1* class users are business passengers).

Apart from the main lighting, all the seats have to have reading lights. In the first class seats the light
installed on the seats would be useful, and it could be used by the passengers independent of the
position of the backrest (it is useful to apply the experiences from the first class and the business
classes of air carriers). The use of coaches without compartments in night trains would be facilitated
by the lights installed in the seat base. The adjustment of trains to various categories of passengers can
be achieved by equipping of special compartments. For passengers with small children the
compartments with playrooms have to be designed. If there is no great interest in playrooms, in the
coaches without compartments the seats can be removed as necessary, and they may be replaced by
mats and toys for children (similar example is converting passenger aircraft into freight aircraft). The
coaches need to ensure also space for changing diapers. Such space should be equipped by a table, hot
water, dirty diaper bins and bottle heaters. It would also be useful to have a space for breast feeding
next to the room for changing diapers. For normal travelling of passengers in wheelchairs it is
necessary, apart from satisfying the requirements for reduced-fare documents, to ensure also electrical
connections for wheelchair battery charging. Due to different heights of platforms it is currently more
difficult to realise the construction of unified elevators / platforms which would make it possible for
the persons in wheelchairs to board the train. Currently, there are no elevators for persons in
wheelchairs who could handle them independently. For other categories of persons with special needs
it would be sufficient to install high-quality information systems, either visual or auditive.

Monitors properly arranged along the coach without compartments would serve to provide information
on the train, timetable, railway operator services (there is the possibility of providing precise position
of the train owing to the GPS system, current train velocity, etc.). For the persons with impaired vision
a high-quality public address system should be organised. Besides, on certain (standardised) places it
is necessary to set up notices in Braille alphabet. For recreational tourists it is necessary to provide a
space for the storage of bicycles/skiis. Attractive design, comfortable and spacious ambient, low level
of noise and smooth coach running are understood implicitly. In the coach interior high-quality
materials have to be used, resistant to dirt and damage. Simple maintenance and cleaning (the
drawback of the new HZ coaches) reduces the necessary staying of coaches, i.e. increases the
availability. The difference in coach classes has to be obvious. Because of the identification on the
market the visual identity of the railway operator has to be applied not only on the external painting of
the coaches but also on the solutions of the interior.

With all the mentioned interventions the railways would successfully respond to the challenge of
converting different categories of passengers into the actual traffic demand. Moreover, the more
flexible coaches would additionally reduce the operating costs.
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Peztome: Tazu cmamus e pe3yaimam noopoOHO NpoyyeaHe HA HYyHcOume, UBUCKBAHUAHA U
HUBOMO HA 00CIYdIC6ane HA nompedbumenume Ha medxncoyepaocku u enaxose Eepocumu.
Jannume om uzciedsanusma 6vpxy CMPYKMypama Ha MelcoyepaocKkume NbMHUYECKU
811aK0Ge HA XbPEAMCKUME JHCENe3HUYU Ca NPEOCMAaseHU 3ae0HO C Hasuyume u Hyscoume 3da
nvmyeate, yO081emeopeHOCH Om NnpedoCmassHume Yciyeu U npediodtcetus 3a no0oopseaHe
Ha Kawecmeomo Ha ycayeama. JJoOKiaovm e HAcoueH No-CHeyudiHo CbM Kamezopuume Hd
NOMEHYUATHUME NBMHUYU, KOUMO He Ca U3NON36AIU HCeNle3HUYUme 3a ceoume mpaHCcnopmuu
nompebHOCmU UM ca NMY8anu NO-MAIKO. 3a 0a ce nocmuche no-0oovp ¢akmop Ha
Hamoeapeane Ha NbMHUYU, mps66a 0a OvOam U3NBIHEHU USUCKEAHUAMA 34 WUPOKA 6a3a om
KIUeHMU upe3 BHUMAmMeENHO No0OpanHo o0b3asexcoane U UHMepUoOpeH Ou3auH Ha 6CeKU
NbMHUYecKU 8a2oH. busnec nomuuyume uzuckeam nogeve 1U4HO NPOCMPAHCMBO NO 8peme Ha
NBMYBAHEMO CU, KOEemo 2apaHmupa, de mo2am 0a pabomsm CHOKOUHO, HA NPOCMOPHU
Ce0anKu U Macu ¢ e1eKmpo3axpanéane 3a ceoume 1anmonu. 3a pooumenume ¢ MAIKU 0eya e
HeoOX00UMO 0a UMA OONBIHUMETHO NPOCMPAHCMEO 3d XPAHEHe U CMAHA HA NeleHu, U
sazonume mps68a 0a 6vOam AOANMUPAHU 34 NO-JECHO GU3AHe U U3IU3AHe HA OebeuKu
konuukuy. [Temysawume cvbC CREYUanHu HYH#COU ce HYHCOasm Om 61aKoge ¢ O00CMbN 3d
UHBANUOHU KOIUYKU U AOANMUPAHU MOANEeMHU, CbUW0 MAKa e HeoOX00UMO NepcoHaNbm Ha
enaxka oa bvoam obyuen 3a mexnume Hyxcou. Knumamuyume mpsbsa oa umam uHCmMaiupanu
anmuanepeuyHy QUAMpU 3a no-006po Kauecmeo HA 6b30yXd, laKogeme mpsibea 0a uma
onpedeneHu Mmecma 3a NOCMAGAHE HA GelOCUNedU, d CbWOo U CHeYUuaiHa 30Hd 3d
mpancnopmuparne Ha oomawnu atooumyu. Coc cvepemenHume KOHYenyuu 3a UHMepUoOpHUsl
OU3QlH € 8b3MOJNCHO 0a ce NOoBUU ephexmusHOCmma u 0a ce no0ObPICA HeobX0OUMOMO
HUBO Ha Komghopma Ha NbmHUyume, 0COOEHO 3a 6laKoeeme, KOUMO ce U3NO0A36AMm 3d
excnioamayus npes Howma. Bv3 ocnosa na obpabomenume oannu ce npeonazca 6b3MONCHO
peuieHue 3a Konyenyus u 06opyosane Ha nvmuudeckume Mnmepcumu u Egpocumu énaxose.

Knrwuoeu oymu: mpancnopmuu nompebHocmu, pagrHuuje Ha 00CayHceane, MexrcoyepaccKu
811aK08e, NbMHUYECKU CIPYKMYpa, NbMHUYEeCKU 8a20H.
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