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Abstract. It is emphasized that the transport infrastructure significantly affects the choice of a
tourist to travel to a specific destination. Within the mainland, it is recommended to use rail
transport for travel as the most competitive in comparison with other modes of transport. The
advantages and disadvantages of the organization of tourist railway trips are summarized. The
main factors affecting tourists' desire to travel by railway at different levels are highlighted.
Examples of the organization of tourist trips by railways are given. Directions for providing
services in the organization of railway tourism are proposed.

A scheme for constructing a schedule is provided, which allows you to determine the break-
even point of the organization of tourist railway trips along a specific route. It is recommended
to divide all costs of the company, which will be engaged in the organization of railway tourist
transportation. At the same time, contingent and fixed costs, in turn, were divided into:
contingent and fixed costs that take into account tourist transportation in general and
contingent and fixed costs that directly depend on the structure of the tourist train.

1. Introduction

Tourism is one of the world's industries that is developing very rapidly, it is the tourism industry
that increases the volume of tourist arrivals from year to year. During the coronavirus pandemic in
2020 and 2021, tourism suffered some losses due to restrictions related to the coronavirus disease, as
many countries' borders were closed and people were advised to limit all movement.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd 1



ISCES-2023 IOP Publishing

IOP Conf. Series: Earth and Environmental Science 1269 (2023) 012021 doi:10.1088/1755-1315/1269/1/012021
40%
m2019 ®m2020 m2021 (vs2019) m2022 (vs2019) mQ1 2023 (vs 2019)
20% 15%
8%

0%

-20%

-40%

-60%
-69% -68% 0
-80% | 790, _73%-72 % _73%
-84%
-100% -93%
= b =] 2 foe] s
: 2 £ Z F
o S £ 2 < 2
E = :
o =
g
=
<

Fig. 1. Trends in the international tourism industry [1]

It is necessary to pay more attention to the development of sustainable tourism, as well as to use
"green" technologies during the organization of tourist trips - starting with the movement of tourists
and ending with their overnight stay (if these are hotels, then preferably with "zero" emissions), food
or visiting certain places [2].

Green tourism is becoming quite popular, the manifestations of which are observed both in rural
and agritourism. European states have developed and are successfully implementing Concepts for the
development of green tourism. They take into account the peculiarities of the traditions of each nation,
aim to preserve the ethno-cultural and architectural heritage, the natural and historical habitat, and the
revival of spiritual values and lifestyle.

Green tourism is basically any form of tourism that uses ecological management methods and is
focused on preserving nature and promoting the sustainable development of the planet. This is a kind
of alternative to traditional commercial mass tourism. Usually, tourists who choose to travel in this
way consciously take responsibility for the preservation of the environment.

As for railway tourism, it can be said that it is more "green" in comparison, for example, with
automobile tourism, because it produces significantly less emissions into the environment.

2. Literature review
An important issue for the development of tourism is the training of modern specialists [4].
Transport is an important component of the tourist infrastructure [S5]. Transport services
significantly affect the development of tourism [6, 7]. Scientists prove the deep impact of transport
infrastructure on the development of regional tourism [7]. Many empirical studies have confirmed the
positive impact of railways on income [8].
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In our opinion, the most convenient way to organize the movement of tourists within the mainland
is by rail transport. It is railway transport that has many advantages compared to road transport, for
example, independence from weather conditions, accuracy of the timetable, comfortable beds,
affordable cost, environmental friendliness and others. In accordance with the Sustainable Mobility
Strategy of Europe [9], in the near future it is planned to raise the volume of passenger transportation
by railway and the transition of this type of transport to more modern technologies with zero emission
of harmful substances. Taking this into account, we believe that rail transport can become a key means
of transportation, and when organizing rail tourism — also a place to spend the night, while tourists will
significantly save their money compared to staying in hotels [10].

Railway tourism is a trip organized by railway on a specialized railway vehicle by individuals
(duration from 24 hours to one year, or less than 24 hours, but with an overnight stay on the train), for
recreational, educational, professional-business, religious and other purposes purposes, but this trip is
not related to paid activity [11].

In the article [12], scientists substantiated that railway tourism is a tool for increasing the revenue
of railways by increasing the volume of passenger transportation. In their opinion, railway tourism is a
type of economic activity that is related to the provision of a whole range of tourist services for the
transportation of tourists in modern comfortable trains with specialized carriages (hotels, restaurants,
buffets, salons, etc.) for a specified period of travel of different widths track (broad or narrow) in
combination with other services provided by legal entities and individuals engaged in tourism services
(for example, tour operators; travel agents; entities engaged in excursion activities; motor carriers;
restaurants; coffee shops; hotels, apartments etc.).

Vintage railways are one type of heritage site. According to the authors in the article [13],
industrial railways and their attributes, which can be interesting for modern tourists to visit, can be
included among the heritage sites.

Supporters of railways argue that their development creates opportunities for heritage preservation,
provides recreational opportunities for local residents and attracts tourists to their regions [14].

Tourism and transport complement each other [15], and railways play a key role among land
transport options in influencing tourist arrivals. An increase in rail transport services contributes to the
intensive development of tourism [16]. Research by scientists shows that the choice of a tourist is
influenced not only by transport accessibility, in this case the availability of railways, but also by
several additional factors (availability of architectural and other objects) [17]. In China, the
development of high-speed railways contributed to the increase in tourist mobility [18]. Empirical
results of other scientists show that the railway has a positive effect on the arrival tourists [19].

The study [20] pays attention to the organization of railway tourism, highlighted that railway
tourism has some advantages compared to other types of transport for tourists and emphasize the
prospects for the development of railway tourism.

The author in the study [21] substantiates the need to preserve railways as a historical heritage and
notes that there is a demand among tourists for tourist trips on ancient railways. At the same time, the
authors from Spain, having studied the impact of high-speed railways in Spain, came to the conclusion
that not only transport accessibility is important for the tourist, but also the availability of the tourist
destination itself [22]. Sometimes it is important for a tourist to visit a specific location, and it does not
matter what type of transport he uses to get there.

Improving regional transport connections is a key factor in touristic demand [23]. Scientists from
Mauritius [24] investigated the role of transport infrastructure in the general development of tourism
and determined its significant impact. Scientists from Spain analyzed the impact of the creation of the
Spanish network of high-speed railways on tourism competitiveness and found that the construction of
high-speed railways is able to equalize the seasonality of tourist flows, contributing to the even
visitation of tourist locations throughout the year.

The main purpose of our the article is to analyze the feasibility of organizing railway tourism in the
world; summarizing the advantages and disadvantages of the organization of tourist railway journeys;
highlighting the main factors that influence at different levels the desire of tourists to travel by
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railway; development of directions for the provision of services in the organization of railway tourism,
as well as development of a shortened conditional version of the organization of railway travel, which
provides for movement, overnight accommodation, food and excursion services for tourists during the
railway journey. In addition, the scientists plan to depict a graph construction scheme, which allows to
determine the break-even point of the organization of tourist railway trips along a specific route with a
certain number of rolling stock.

3. Results

Within the mainland, tourists can use road or rail transport to organize tourist trips. It is transport,
that is, a mobile vehicle, that is a source of atmospheric pollution. According to the data released by
experts, 90 % of environmental pollution is caused by road transport, and less than 2 % by railway.
Railway transport is much more environmentally friendly than road transport, because most railways
are electrified, and the rest of the railways, according to the Smart Mobility Strategy of the European
Union, is planned to be converted to units with zero emission of pollutants [25].

Tourist transportation by railway can be organized on both wide (1520 mm) and narrow gauge
(1435 mm) [26]. There are many examples of the successful operation of tourist railways, where
success does not depend on the width of the track, because the organizers of tourist trips by railway,
whether broad gauge or narrow gauge, try to organize the trip in such a way and in such a specialized
rolling stock to attract as many tourists of different categories as possible.

Both state and private railways can organize railway trips independently, as well as in cooperation
with private entrepreneurs. They must provide for the following: provision of safe and comfortable
conditions for passengers during movement, organization of overnight stays on the train, organization
of meals on the train, organization of meals outside the tourist train, organization of leisure time on the
train, organization of leisure time outside the train, organization of transfers by other modes of
transport to venues excursions and other provision important for a tourist (for example, the services of
a translator, a doctor, medical insurance, etc.).

The main advantages of railway tourism are shown in Figure 2.
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The main advantages of railway tourism

f 5 5 5 o = N
Unify ofhotel and restaurant services at the same time with process of transporting

tourists between different ciities of Ukraine and tourist facilities. For this purpose, the
railway touristtrain has special restaurant vans, the number of which is determines
by the standart number of tourists per van, and compartment passanger vans of

various comforts with a full range of hotel servces. )

g ; ; ; ; ; .
The number of inconvenient transports between tourist towns and objects of quiet and

\, 7

active recreation is significally reduced, as trips to places of morning and evening
meals and rest in hotels are excluded. Furthemore, the tiredness of tourists during
transfer transportation is decreasing, but satisfaction of tourist sightseen excursions,
on the contrary, increases.

Due to the exclusion of time for transfer transportation, morning and evening meals, or
forrest in hotels, tourists can additinally familiarize themselves with local tourist
attractions, magical nature, nature reserves, castles, etc.

[ Provided unimpeded using of toilets during the trip, which avoids additional stops.

%

Travels in luxury buses involves only partial use of toilets, as there is no full comfort
of servicing such toilets on tourist routes. Therefore, tourist buses periodically have to
make stops on the route to use external toilets and for easy rest.

Complete comfort for passangers is ensured, which additionally provides for the
presence of shower rooms, multi-channel telecision, refrigerators, rooms for washing,
drying and ironing clothes, minibars, wardrobes, hairdressing salon

The total travel time by rail transport can significantly exceed the travel time by
tourist buses, because it doesn't provide adequate comfort

Fig. 2. Key advantages of organizing railway tourism

Next, we consider it appropriate to cite the main factors influencing at different levels the desire of
tourists to travel by railway.
Yes, at the macro level, it can be the following factors:

— security;

— level of development of transport infrastructure;

— level of development of tourist infrastructure;

— environmental factors;

— the image of the tourist railway;

— at the meso-level it is:

— the presence of competition in other types of transport regarding the organization of this or that
trip, visiting this or that tourist object;

— the paying capacity of the tourist;

— cultural level of the tourist, his awareness in general;

— the reaction of the local population to the visit of tourists to their area.

Sound suggestions for determining tourist routes and planning income from them are given in

researched scientists.

Figure 3 shows the directions of service provision in the organization of railway tourism.
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Fig. 3. Directions of providing services in the organization of railway tourism

Figure 4 shows a shortened conditional version of the organization of a railway trip.
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Fig. 4. Shortened conditional version of the organization of a railway trip

As we see, overnight stays for tourists, as well as meals, may be organized in combined way: both
on the train itself and outside of it.

We agree with scientists whose studies [27] emphasize that railways can play a significant role in
developing the attractiveness of a tourist destination and can act as a catalyst for territorial branding.

In addition, tourists may be attracted to rail tourism by the desire to have an unforgettable, and for
the youth to get a new experience of traveling by train, especially on a retro train [28].

Given that state railways do not always have free funds for the organization of railway tourist
transportation, private investors may be interested in investing in railway development projects in the
context of tourism. It is clear that any entrepreneur wants to make as much profit as possible from his
activity as soon as possible. In addition to such important indicators as the payback period, the rate of
return and the internal rate of return, we believe that when organizing tourist railway transportation,
the investor needs to know the level of break-even, that is, he must know exactly under what
conditions (what is the composition of the tourist train, what is its frequency, what is the route and
other indicators) the break-even point will be reached [29]. This is necessary for the investor to
accurately determine for himself whether it is possible and whether it is advisable to organize tourist
railway transportation in a specific region, on a specific route. An important question is the following -
what number of passengers should be transported during a conditional period (for example, in a year),
so that the investor does not incur losses?

To determine the break-even point, it is advisable to build a corresponding graph. In advance, you
need to make calculations according to the analysis of "costs — volume of activity — profit" [30].

It is important to determine all possible costs and divide them into two categories — conditionally
fixed and conditionally variable. It is clear that conditional-fixed costs will not change, and
conditional-variable costs will depend on the volume of tourist transportation. At the same time,
contingent and fixed costs, in turn, were divided into: contingent and fixed costs that take into account
tourist transportation in general and contingent and fixed costs that directly depend on the structure of
the tourist train.

Conditional variable expenses should include expenses that are directly proportional to the number
of transported tourists and are related to: meals for tourists during the trip in the restaurant car (in our
case, the figures are conditional — $553,000); expenses for accommodation in hotels, if there is such a
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need and if an overnight stay on the train is not possible, for example, when organizing tourist railway
transportation on narrow-gauge tracks, which involves the use of narrow-gauge rolling stock, in which
it is quite difficult to organize full sleeping places ($1,746,000); service to tourists on various
excursions, including bus or even helicopter or water transfers ($606,960). Together, in our example,
conditional variable costs are equal to $2,905,960 [31].

Conditional fixed expenses that take into account tourist railway transportation as a whole include
expenses related to maintenance, service, and repair of railway infrastructure and rolling stock
($1,287,380); wages of employees ($236,208); payroll ($51,965.); materials ($370,080); other
expenses ($200,000). In total, contingent and permanent expenses, which take into account tourist
transportation as a whole, are equal to $2,145,633.4 [32].

Conditional and fixed costs, which depend on the structure of the tourist train, include costs related
to the equipment, maintenance and service of passenger tourist cars: wages for equipment,
maintenance, service and repair of passenger cars ($24,480,000); payroll ($5,385.6); materials for
equipment, maintenance, maintenance and repair of passenger cars ($38,000); other expenses
($50,000) [33].

In total, conditional and fixed costs, which depend on the structure of the tourist train, amount to
$117,865.60. Since these costs make up an insignificant amount — only 2 % of the total amount of
costs and 5 % of the total amount of conditional costs, they can be displayed in the figure as a straight
line parallel to the x-axis [34].

Revenues from railway
tourism — 10 746 000

Real line of revenue from transportation

Line of general expenses

Breakeven point

%' Variable costs |

|€I—| Fixed costs |

| | | | V¥ |
O | 25000 | | 50 000 | | 75 000 | | 115 020 | Amount of

transportation, persons

Income for expenses from transportation, thousands of dollars USA

Fig. 5. Construction of a conditional break-even schedule of tourist railway
transportation
Construction of the break-even schedule of tourist transportation was done as follows. On the
horizontal axis, we plotted the forecast values of the number of transported tourists during the
conditional calculation year — 115,020 thousand people. From this point, we build up a segment
parallel to the vertical axis, the value of which is equal to contingent and fixed costs, namely
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$2,263,499. Then we add a segment above, the value of which is equal to variable costs, namely
$2,905,960 [35].

The total segment constructed in this way is equal to the total costs of transporting tourists by
tourist train in a conditional calculation year — $5,169,459. Through this point and the point of
intersection of the line of constant costs with the vertical axis, we draw a line of total costs (bold
dotted line). If we then draw a straight line from point O at the origin of the coordinates to a point
equal to the value of revenues from transportation of the forecast number of tourists, then as a result
we will get a line of conditional revenues from transportation (shown in bold in the figure) [35].

The point of intersection of the revenue line with the line of total expenses for transportation is the
break-even point, that is, the point at which the amount of income from the transportation of tourists is
equal to the amount of total expenses (indicated by a ring) and in our case is $3,103,038 and
corresponds to the number of 33,216 tourists per year.

Here, an important final value is precisely the required number of transported tourists per year, at
which the break-even level will be reached. The investor can conduct marketing research and orient
himself to which segment of tourists should be directed in terms of advertising campaign and from
which wagons of comfort class to form passenger tourist rolling stock.

4. Conclusions

Traveling by tourist trains is quite popular in many countries of the world. Concidering the steady
demand from potential tourists and the orientation of railway transport towards the sustainable
development of society, the transition to environmentally friendly technologies, we believe that
governments, investors and scientists should pay attention to the development of railway tourism. The
advantages of railway trips: security escort, independence from weather conditions, environmental
friendliness, compliance with the traffic schedule, comfortable sleeping places, the possibility of
traveling for persons with disabilities, availability of compartments for 1 or 2 persons (after the
coronavirus disease and as a result, fear of getting sick with any other diseases, tourists want to have
as little contact as possible with outsiders, they prefer this type of movement where contact with other
people is minimal), the work of a restaurant car, where food is provided for all tastes - from vegans to
meat eaters, from children to adults, from sick to healthy, as well as the availability of the necessary
amenities during the trip (Internet, television, safe, air conditioning, compartment heating, lighting,
and others). The development of railway tourism will mean the modernization and restoration of not
only tourist, but also transport infrastructure in the region where railway travelling will be organized.
As a result, not only tourists will benefit from this, but also local residents in the form of developed
modern infrastructure and additional income for local budgets. The disadvantages of railway tourism,
on the one hand, include the limitation of the tourist route by the trajectory of the railway tracks, but at
the same time, we indicated earlier that railway tourism is not just a journey only by train, it is also
travel to places of visit or recreation by other means of transport , so this is a debatable drawback; the
limitations of the number of carriages in a tourist train can also be attributed to the disadvantages, but
here, depending on the demand, the organizers of tourist railway trips can vary the composition of the
train, including or excluding certain classes of carriages, as well as assigning additional flights for
tourist trips (provided the necessary rolling stock is available composition). A scheme for constructing
a schedule is provided, which allows you to determine the break-even point of the organization of
tourist railway trips along a specific route with a certain number of rolling stock. It is recommended to
divide all costs of the company, which will be engaged in the organization of railway tourist
transportation, into conditional variable and conditional fixed. Determining the minimum number of
tourists that needs to be transported during the conditional period is an important value, which will
help the investor to determine the conditional break-even point and subsequently increase his profit.
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