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OF THE CABLEWAY TRANSPORT SYSTEM IN SLOVENIA

ABSTRACT

The cableway transport system is very important for the
Slovenian tourist economy. Within the Slovene transport sys-
tem, the cableway transport subsystem has a specific role
because it allows and ensures access to regions which are
difficult to access or completely inaccessible by other trans-
port subsystems owing to the configuration of the area. The
quality and development of transport services are directly
linked to the introduction of new cableways. New technical
achievements, which are nowadays used in cableways, all
provide greater capacity and higher speed of cableways,
which, however, results in their higher maintenance and ex-
ploitation costs.

The cableway transport system is being developed in Slo-
venia, but not on principles of sustainable development. This
paper presents a model of sustainable growth and develop-
ment of the cableway transport system in Slovenia based
on which it is possible to determine assumptions for future
growth so that the Slovene cableway transport system would
approach standards of such highly developed systems. The
new model includes ten essential elements of this system
for which growth rates were calculated.
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1. INTRODUCTION

Due to its specific characteristics and geographical
position, Slovenia has numerous advantages for suc-
cessful international affirmation - according to argu-
ments of different professions, mostly in the area of
transport services as well as in the area of tourism.
Slovenia offers many different tourist possibilities

among which the emphasis is on ski tourism in which
a modern cableway transport system has an important
role. For a high-quality offer, better cost-effectiveness
and competition, continuous and optimal care for se-
cure action and quality of all activities related to the
management and maintenance of complex cableway
transport systems is essential.

In accordance with the issues of research, the
problem of research is determined: Although for many
decades cableway transport in Slovenia has been in-
tensely developed, there is still not enough attention
dedicated to the scientifically established sustainable
growth and development, which implies numerous
transport and economic unfavourable consequences.

The problem of research has set up a framework
for defining the project task: to research and establish
the relevant characteristics of cableway transport, to
analyse and evaluate the degree of development of
the cableway transport in Slovenia and to propose a
model of sustainable growth and development of the
cableway transport system in Slovenia.

The problem and subject of research have deter-
mined performances for putting forward a scientific
hypothesis: explicit, implicit, disciplinary and multi-
disciplinary knowledge and cognition about techni-
cal, technological, organizational, environmental,
economic, legal, managerial regulations, principles,
legalities, elements of cableway transport create a sci-
entific paradigm for the proposal of a new model of
sustainable growth and development of the cableway
transport system in Slovenia that would enable a pro-
duction of secure, high-quality, rational, competitive,
profitable...services, sustainable growth and develop-
ment of the cableway transport as an exceptionally
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important subsystem of the Slovenian transport and
economic system.

2. CABLEWAY TRANSPORT IN
FOCUS OF THE TRANSPORT AND
ECONOMIC SYSTEM OF SLOVENIA

For the economic and any other development of an
area, whether on the local, regional or governmental
level, developed transport is an important and funda-
mental condition. The cableway transport system in
the economic sense has an important role because it
is one of the prerequisites for tourist transport flow in
mountain areas. The activity of passenger transporta-
tion in cableway installations within the economic sys-
tem is classified into two important industrial branch-
es - transport and tourism [1].

2.1 Concept and types of cableway transport

Cableway transport is carried out by cableways that
enable fast and relatively simple access to more slop-
ing terrain in which various obstacles such as deep
gorges, canyons, valleys, rivers, marshes and similar
do not represent obstructions significant for transport
availability.

Cableways are divided into [1]:

- funicular railways;

- aerial cableways, which serve for the transporta-
tion of passengers or freight above terrain. Aerial
cableways are classified into:

- reversible cableways (reversible aerial rope-

ways);

- unidirectional aerial ropeway (gondola lifts,

chairlifts) that are divided into:
- chairlifts with fixed grips;
- chairlifts with detachable grips;

- Ski tows.

2.2 The mission of cableway transport
in the transport system

Transport as a system may be defined by a gen-
eral system theory. Individual transport branches are
defined as subsystems of the entire transport system
and may be analysed via mutual connection and the
influence of technics, technology, organization, econo-
my, law, ecology, research and education. An individual
transport branch may be proclaimed an independent
transport system that again has its own subsystems.
That way the cableway transport system (from the
technical-technological viewpoint) is divided into sub-
systems: aerial cableways, funicular railways and ski
tows. In addition to the roadway, railway and pipeline
transport subsystem, the cableway transport subsys-
tem is classified into the land transport system.

2.3 Cableway transport - an important
factor for the development of
the economic system

In observation of the influence of different branch-
es and situations, that is, the effect of the whole
economic system on the state and activity of sports-
tourist centres, a high degree of correlation and syn-
ergic effects has been determined. The most influ-
ential branches are those of agriculture and forestry,
civil-engineering, industry, craft industry, trade, hotel
and catering industry and tourism. These branches of
economy have direct or indirect influence on the activi-
ty and development of sports-tourist centres. The most
important role of sports-tourist centres is precisely in
the stimulation of the hotel and catering industry and
tourism. The other economic branches (craft industry
- small businesses ...) are only supplementary sectors
for higher quality of sports-tourist centre activities. The
development of individual elements of sports-tourist
centres is related to and depends on the development
of individual economic branches (e.g., industry, civil
engineering ...).

3. ANALYSIS AND EVALUATION OF THE
DEVELOPMENT STAGE OF THE CABLEWAY
TRANSPORT SYSTEM IN SLOVENIA

The following cableways operate regularly in Slo-
venia®: 3 reversible aerial ropeways, 2 funicular rail-
ways,? 3 gondola lifts - one of them has all the el-
ements of unidirectional aerial ropeway, 4 six-seat
chairlifts with detachable grips, 2 four-seat chairlifts
with detachable grips, 9 four-seat chairlifts with fixed
grips, 3 three-seat chairlifts with fixed grips, 27 two-
seat chairlifts with grips, 7 one-seat chairlifts with
fixed grips, 156 ski tows and 14 ski tows. Thus, it is
a total of 230 different cableways that are in operat-
ing condition. But on the Slovenian territory there is a
larger number of ski tows that are not at the moment
in operating service. So, in the year 1998 in the Re-
public of Slovenia altogether 267 cableways were
registered [2].

3.1 Legal framework of cableway transport

In the year 2009 Slovenia was situated, with re-
gard to the law on cableway installations or cableway
legislation, at the end of the transition from the old
cableway legal practise towards a new and more mod-
ern one that is in force in the member states of the
European Union.

The first step in the sense of modernity was the
adoption of the Cableway Installations Designed for
the Transport of Persons Act [3], harmonized with the
Directive 2000/97/ES - European Directive on Cable-
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way Installations Designed to Carry Persons [4]. In the
field of cableway transport in Slovenia the following le-
gal acts apply:

- Regulation on cableway installations designed for

the transport of persons, [5];

- Regulation on technical requirements for funicular

railways, [6];

- Regulation on the professional training of person-

nel for work on cableways, [7];

- Ordinance on concessions for existing cableways

[8;

- List of titles and references of harmonised stan-

dards related to cableway installations [9].

The old Regulation is still in force in Slovenia,
which contains specific norms and standards used
for cableway installations - Regulation on cableways
and ski tows, that should be harmonised with the
Acquis Communitaire (community acquis of the Euro-
pean Union).

The Technical Committee CEN/TC 242 has already
created final versions of the standards - Safety re-
quirements for cableway installations designed to
carry persons that have been in force in Slovenia from
the year 2007. There are altogether 23 standards and
2 safety recommendations for cableways for the trans-
portation of persons.

3.2 Major locations of cableways
on the territory of Slovenia

The cableway on the territory of Slovenia can be
found on 80 or so® different locations, that is, at the
same number of sports-tourist centres. In Slovenia
there are few high mountain ski complexes (Vogel,
Kanin and Krvavec are 1,800 meters altitude), which
have better natural conditions than the lower ones
(lower temperatures, more natural snow and longer
winter season).

Equipping the lower mountain sports-tourist cen-
tres with devices for the production of additional (artifi-
cial) snow classifies these centres into winter competi-
tive ones as well, especially due to the great advantage
of their location in the vicinity of larger urban areas
and in anyway good accessibility by private transport
(Mariborsko Pohorje, Rogla, Stari Vrh, Krvavec...).

3.3 Review of the cableway
infrastructure in Slovenia

Total capacity of the cableway transport system in
Slovenia in the year 2007 was 178,214 persons per
hour. According to the criteria of total capacity, acces-
sible aerial ropeways have barely 3.3% of the total ca-
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Figure 1 - Locations of cableways in Slovenia

Source: LIPICNIK, M., SEVER.D et al.: Razvoj Zi¢niskega prometnega sistema Republike Slovenije,

Faculty of Civil Engineering, Maribor, 1999
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Graph 1 - Passengers transported by cableways in Slovenia from the year 1988 until 2007

Source: Bureau of Statistics of the Republic of Slovenia, 2009

pacity of all cableway installations. A small part, only
3.1%, of these cableways (7 cableways) of the total
number of all cableways therefore, do not provide suf-
ficient capacity for carrying out the modern activity of
public cableway passenger transport to locations of
sports-tourist centres or at them. The largest capacity
with regard to the total number of installations (52 ca-
bleways) have chairlifts (their share is 22.8%, and they
can transport 35.6% of all passengers). A smaller ca-
pacity, with regard to the number of installations have
ski tows of which 74.12% (169 ski tows) can transport
61.1% of all passengers or potential users.

The average age of the cableway transport infra-
structure in the Republic of Slovenia is 25 years. The
average age of the oldest ski tows is 28.2 years, of
available cableways (reversible aerial ropeways, unidi-
rectional aerial ropeways and funicular railways) it is
21, and the average age of the youngest chairlifts is
19.5 years.

3.4 Analysis of the cableway passenger
transport system in Slovenia

The volume of cableway transport is in very strong
correlation with the weather characteristics of each
winter season because the largest number of cable-
way installations is in direct function of the skiing tour-
ism. What influences most the number of transported
passengers is the thickness of the snow layer and the
number of days when it is possible to ski (days with
satisfactory snow circumstances). Most passengers,
i.e. 28,209,000 of them were transported in the year
2005. Graph 1 shows that the number of passengers
transported by chairlifts in the past years has reached
and exceeded the number of passengers transported
by ski tows (this indicates an expeditious moderniza-
tion of the cableway system in Slovenia with cableways
of better capacity and more favourable chairlifts for
skiers).

4. PROPOSAL FOR A MODEL OF
SUSTAINABLE GROWTH AND
DEVELOPMENT OF THE CABLEWAY
TRANSPORT SYSTEM IN SLOVENIA

The cableway transport system acts as a homog-
enous part of the transport system of the Republic of
Slovenia and is composed of subsystems which are
mutually connected and influence the performance of
the entire system. Since the analysis of the existing
state has shown certain weaknesses of the cableway
transport system in Slovenia in the sense of outdated
cableway infrastructure, the measured operational
quality of the cableways (occurrence of malfunctions)
[10], which is influenced by the maintenance and ex-
ploitation of cableways, there is a possibility to propose
a model of the cableway transport system. The aim of
the new model of the cableway transport system lies
in increasing the quality of the cableway transport sys-
tem in several elements - subsystems.

4.1 Determination of the paradigm
of the model of sustainable
growth and development of the
cableway transport system

It is assumed that the cableway transport system
is divided into n mutually dependable subsystems,
which will be mathematically treated as elements of
the model of cableway system. The state of the cable-
way transport system at a specific moment may be
written as:

S= f(y17y2¥y3v "'7yn-1vyn)

Y1, Y2 -.,¥, — values of the individual element of the
model of cableway transport system (e.g.,
such as input, parameter, etc.)

(4.1)
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If over time the state of the cableway system
changes, then the values of its individual elements
also change. The input growth of the subscript i ele-
ment of the cableway system is [11]

AYie = Yie = Yie1 (4.2)
Y and y;, 1 - values of individual element of the mod-
el of the cableway system subscript i ele-
ment(i=1,...,n)inthe periodtand t — 1.

The indirect growth rate of the subscript i element
in relation to the subscript j element is defined as the
relation of input growth of the subscript i element of
the cableway system, Ay, and input value of the sub-
script j element of the cableway system in period t:

Avy.
ljt = ):t Yiea 7O
I
Indirect growth rates may be expressed in the form

of a matrix of growth (change) of elements of the ca-
bleway system:

hj=1,...,n. (4.3)

f1e Mot -+ hne
La Bot o bont

Rt: . . .. :n t= 1,...,T (44)
it That = Int

where elements on the main diagonal indicate di-
rect (i = j), and the others (i # j) indirect growth rates.
Elements in the subscript i row indicate growth of the
input value in the subscript i element of the cableway
system in relation to the other elements in function
of the rationalization of production of services in ca-
bleway transport. Elements in the subscript j column
indicate growth of input values in all elements of the
model in relation to the input value of the subscript i
element in period t. It follows from the above that each
element in the growth matrix is represented by one row
and one column with elements that express indirect
or relative growth ratios. Therefore, the first row indi-
cates input growth of the first element of the cableway
transport system model in relation to other elements,
and the first column indicates the growth of other el-
ements in relation to the input of the first element.
Other rows and columns correspond to other elements
of the model of the cableway system in the function of
increase in the quality of the cableway transport sys-
tem and rational production of services in cableway
transport. Indirect growth rates may also be defined in
relation to the inputs of the subscript j element model
inperiodt—1,...:

r = ﬁyit
jit-1

The relation between indirect growth rate (4.3) and
(4.5) may be established through the following rela-
tions:

ihj=1,...,n. (4.5)

r’i. r.
ijt ’ ijt
= ——— and r.. =
P4, =1y

The growth matrix (4.4) may also be determined
through an external vector product. This method of

ihj=1,...,n. (4.6)

determination is useful for a quick calculation of the
growth matrix. The growth vector of elements of the
model:
Ayt = (Ayltv ---7A.ym.t)' (47)
While the vector of reciprocal values of elements
of the cableway system model is in the function of a
rational production of services in cableway transport:
(%) - (y%y%) j=1,...n. Yi.,#0. (4.8)
The external product of vectors of the elements of
the model and vectors of reciprocal values may deter-
mine the growth matrix of the model of cableway trans-
port system in the function of increasing the quality of
the cableway transport system and rational production
of services in cableway transport.

Ayy,

Ay (V| /o 1
Ry = Ay, (yt) A} (yt""’Aym)

mt

(4.9)

When only the growth rates are under observation,
then the growth of one element is expressed indepen-
dently from the growth of others. Namely, when indi-
rect growth rates are defined, that is the growth of the
subscript i element in dependence on the subscript j
(i,j=1,...,n), it is possible to define the structure of
growth of elements and express all relations through
the growth matrix in the system. Direct growth rates
indicate the growth of a specific element of the model
of sustainable growth and development of cableway
transport from the year 2009 until 2020 in relation to
the value of the concerned element in the year 2020.
At the same time by expressing direct and indirect
growth rates it is possible to follow changes in the in-
tensity of element growth, as well as their structural
relations. The given properties of the growth matrix
may be used for the model of the cableway transport
system in Slovenia. In this matrix it is possible to deter-
mine the growth (change) of each individual element
(subsystem) and correlation of change of all the ele-
ments in the model of cableway transport system in a
specific time interval.

4.2 Calculation of growth rates of elements
of the model of sustainable growth
and development of the cableway
transport system in Slovenia

Based on a special analysis [10], it is shown that
for the development of the cableway transport system
in Slovenia the following elements or subsystems are
relevant and most important:

4.2.1 Cableway infrastructure and technology

Modernisation of the cableway infrastructure has
great influence on the growth and competitiveness of
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the cableway transport system. The quantity is influ-
enced by the total number of cableways, and the quality
by the number of new or reconstructed cableways and
these offer the structure of cableways. Research has
established that the input for infrastructure and tech-
nology of cableway transport in the year 2009 had a
value of 50. The input is rather high due to great invest-
ments in the cableway transport system in Slovenia,
where 3 gondola lifts, 21 chairlifts and 6 ski tows have
been newly built or reconstructed in the past 17 years.
The new expected technologies in cableway transport
in Slovenia are detachable grips (faster chairlifts), hy-
draulic rope pulling machines (ropeways), ski tows
speed regulation (degree-of-freedom speed control),
use of chairs with covers (cover above chairlifts).

It is estimated that based on the use of these tech-
nologies and investments the input value for the year
2015 will grow to 65 and for the year 2020 to 80.

4.2.2 Maintenance of cableways

The introduction of new technologies has in-
creased the number of different assemblies on cable-
ways. Based on the analysis of occurrence of failures
on the existing cableways it has been established that
old cableways feature more failures because some of
them are already worn out. Similarly, the newest cable-
ways also have failures because of the beginner’s mis-
takes of the personnel [10]. Based on the performed
analyses the input value for the year 2009 may be es-
timated at 45. A fairly small input is due to the old ca-
bleways that prevail in Slovenia, which are more prone
to failures and therefore require maintenance, and the
complexity of this maintenance is not at such a high
level. As for investments made in the cableway infra-
structure, the number of cableway installations with
detachable grips is expected to grow, which increases
the maintenance requirements. It is estimated that
the maintenance input in the year 2015 will have a
value of 70 and in the year 2020 the value of 90.

4.2.3 Management and activity of
cableway companies

The merging of cableway companies in the Repub-
lic of Slovenia influences greatly the quality of manage-
ment and activity of cableway companies. Therefore,
the number of companies that engage in cableway
transport is declining which in turn contributes to a
better organisation. In the year 2009 the input value
of management and activity of cableway companies
may be estimated at 50, because larger cableway
companies in Slovenia have the same owner and are
organisationally related. In the year 2015, due to com-
pany mergers the input is estimated to increase to the
value of 65. By the year 2020 it is expected that the in-
troduction of the standard SIST EN 1386:2003 - “De-

termination of the quality, aims measuring of services
in public passenger transport” and introduction of the
ISO standard for quality (standards of the group ISO
9000 and ISO 14 000) will increase the quality of ser-
vices in cableway transport. That is why the input for
the year 2020 will have a value of 95.

4.2.4 Sustainable development of
cableway transport

Recently, sustainable development has had great
importance in society. It is important that through their
activities the humans leave the next generations the
nature as they have received it at the beginning. This
opinion has gained most importance since the im-
pact of human on the climate change has been es-
tablished. Due to the fact that the cableway transport
system has small impact on gaseous emissions in the
environment or small sound emissions, the cableway
transport may be regarded as the most ecological one.
In this sense the largest importance lies on cableways
which can replace road transport to sports-tourist cen-
tres [12].

Until now the gondola lifts were constructed in Slo-
venia only because a road leading to the sports-tourist
centre could not have been built (due to natural ob-
stacles), and the impact on the environment by roads
built leading to other centres was of secondary impor-
tance. That is why the input value for the sustainable
development of cableway transport for the year 2009
was estimated at 25, and for the year 2015 at a value
of 35. The construction of new cableways and connec-
tion of input centres with cableways and public trans-
portation has been estimated, and therefore the input
by the year 2020 will grow to75.

4.2.5 Cableway transport law

In the legal area much has been done in the past
years for cableways in Slovenia and the European
Union; therefore, an input value of 65 was estimated
for the year 2009. By the year 2015 all legal regula-
tions that have occurred due to the introduction of the
European standards in Slovenia are expected to be
harmonised. Therefore, it is estimated that the input
for the year 2015 will have a value of 85. By the year
2020 it is expected that legal regulations in the field
of cableway transport of the European Union will be
harmonised and that each member state of the Euro-
pean Union will demand certain special qualities for
themselves and conform them to the European legal
system. Therefore, an input value of 95 is estimated.

4.2.6 Cableway information system

Regarding snow conditions and the use of cable-
ways in Slovenia, only 19 companies have web pages
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and 31 pieces of information are offered by Radio Slo-
venia. Systems for informing skiers at the ski centre
itself mainly include information boards with fixed infor-
mation, but the number of electronic message boards
with possibilities to change information is still not large
enough. The radio connections are mostly used for
communication between employees, and there are
fixed phones between the base stations (upper and
lower). For the time being not one sports-tourist centre
has central information (parameter) collection on ca-
bleway operation (except on the number of transported
passengers), condition on ski-tracks and other facili-
ties in the sports-tourist centre [13]. With regard to the
aforementioned, it is estimated that the input value for
cableway information system in the year 2009 amount-
ed to only 30. By the year 2015 greater availability of
information via web pages is expected and increasingly
more cableways will have an automatic ticket control.
In addition, a complete documentation is being pre-
pared for the use of standards in digital form, which will
be available to all cableway operators, and similarly a
precise geographical (GIS-Geographical Information
System) database on cableways and ski-tracks is also
being created. Therefore, it is estimated that the input
value for the year 2015 will grow to 75. Likewise, the in-
troduction of a central control system for cableway op-
eration and utilisation and of their tracks at the sports-
tourist centres can be expected. Thus, an input value of
85 for the year 2020 is estimated.

4.2.7 Human potential of cableway transport

According to the valid regulations in Slovenia, ca-
bleways may be operated by those workers who have
licences for operations chief of cableway or for mainte-
nance and management of cableways, that is, if they
have a license for cableway operator or attendant. For
lead technical operator of cableways before the year
2007, a level IV degree of professional vocational edu-
cation and license for technical operator of cableways
was sufficient. Education lasted 22 hours, which from
the viewpoint of very complex new cableway systems,
were very few for a quality education. Therefore, it is
expected that for the input of intellectual capital in
cableway transport in the year 2009 the estimated
value is only 25. It is a fact that new cableways worth
up to 10 million euro require more knowledge and re-
sponsibility for safe operation of cableways [12]. That
is why the new Regulation on the professional train-
ing of personnel for work on cableways was accepted,
[71, in which education according to the degree of pro-
fessional training for lead operator depending on the
cableway is predicted [14]. Education in the duration
of 40 hours was predicted for each level of education.
This education began at the end of/beginning of the
year 2007/2008 and that is why, by the year 2015
it shall be entirely used in practise. Therefore, the in-

put value for the year 2015 is high and has a value
of 80. And by the year 2020 the input will grow to 95
because educated cableway transport engineers will
actively participate in cableway traffic.

4.2.8 Business policy of cableway companies

The business policy of cableway companies can
include: production policy, market policy, personnel
policy, financial policy, environmental policy and devel-
opment policy [15]. The most propulsive approach can
be noticed in market policy, and in other segments of
business policy there is no larger progress. This is best
noticed in the development policy where only the ca-
bleway companies are responsible for modernization
and everyone from the surrounding, including hotels
and other tourist trades benefit from new cableways.
That is why it is estimated that the input value for the
year 2009 is only 30. It is estimated that in the follow-
ing years there will be more progress in the develop-
ment policy as well as personnel policy, therefore an
input value of 50 is estimated for the year 2015. In the
years after 2015 a more organized financial policy and
development policy of companies is expected, espe-
cially concerning the funding of a new infrastructure.
Investment in a modern cableway must be a project of
the entire local community with all business entities
involved. This problem will probably not be systemati-
cally solved so that an input value of only 80 is esti-
mated for the year 2020.

4.2.9 Logistic factors of cableway transport

The logistic factors, which influence the operating
of cableway companies, can include accessibility, sev-
eral different accesses to sports-tourist centres, and
close proximity of the public transport station. All have
roads leading to sports-tourist centres, 12 sports-
tourist centres have direct access by bus, and only 2
sports-tourist centres have direct access by railway.
In the future the accessibility of sports-tourist centres
will not change that much, the improvement of road
infrastructure will change the most, which is in many
instances in very poor condition. Therefore, the input
for the year 2009 is estimated at only 25. The greatest
need will be for parking spaces if the capacity of cable-
ways increases. As much as 17 largest ski centres in
Slovenia dispose of 12,080 parking spaces, and con-
struction of 6,800 more parking spaces is planned.
From all aforementioned it is estimated that the input
value for the year 2015 will increase to 45, and for the
year 2020 to 65. The input values in the year 2020 are
very low considering the other subsystems because it
is not expected that the reconstruction of the existing
available roads to sports-tourist centres will be com-
pleted before the completion of the motorway program
in Slovenia.
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4.2.10 Other elements of cableway transport

Among other subsystems of cableway transport all
activities that influence the growth of cableway trans-
port can be included. These subsystems are ski re-
sorts and everything connected to them, production of
additional snow, lighting of the ski resorts at night and
preparation of the ski resorts. Free capacities for ac-
commodation and hotel services also have great influ-
ence on the growth of cableway transport. From all the
aforementioned, the input value for other subsystems
and elements of cableway transport in the year 2009
may be estimated at a value of 50. The high value is
because larger sports-tourist centres already have
good equipment for the production of additional snow
and a sufficient number of capacities for overnight ac-
commodation. In the years following up to 2015 the
input will grow to a value of 80, and by the year 2020
to a value of 95.

Based on hypothetic values of elements of the
cableway transport system model it is possible to de-
termine the portion of each element - subsystem of
cableway transport in the realization of the cableway
transport system. If cableway transport and traffic ap-
pears as a subsystem of multimodal transport and
traffic, it is possible to use other quantitative methods
and models to optimize the business activity of cable-
way companies [16]. The model consists of values that
quantify elements of the cableway transport system
model in the year 2009 and assumed are the values
for the year 2015 and 2020 (Table 1).

From the data in the table it is possible to deter-
mine the growth matrix of cableway transport for in-
dividual elements of the model of cableway transport
system in the period 2009-2020 and growth rates of
elements of the model of cableway transport system

Direct growth rates are indicated along the diago-
nal of the growth matrix, and the other values are in-
direct growth rates [17]. Direct growth rates for the
year 2020 indicate growth of a specific element of the

Table 1 - Element values of the cableway transport system

model from the year 2009 to 2020 compared to the
same element in the year 2020. Intellectual capital
in cableway transport has the highest growth of 74%
because the input value for the year 2009 was low,
and for the year 2020 the highest. Sustainable devel-
opment of cableway transport has the second highest
growth of 67% because in the year 2009 the input
value of this element was very low at 25. The element
of cableway transport law has the lowest direct growth
rate since the input value for the year 2009 was very
high and cannot therefore grow as much (32%) by the
year 2020.

For comparison, the growth matrix was made for
the year 2015, where it is clear that intellectual capi-
tal in cableway transport has again the maximum di-
rect growth rate 69%. For the year 2015 the Cableway
information system has the second highest growth in
value of 60%. Cableway infrastructure and technology,
and management and activity of cableway companies
are two elements which have the lowest direct growth
of rate 23% by the year 2015.

For indirect growth rates it is evidently clear that
the highest growth of intellectual capital is expected
in relation to the influence of logistic factors on the
operation of cableway companies that has an indirect
growth rate value of 108%. This is because no new
investment in the existing motorway infrastructure is
expected until the year 2020, and concerning intel-
lectual capital, much will change by the year 2020
- necessary higher professional education for tech-
nical leaders of cableway companies and additional
professional training at the engineering assembly in
Slovenia. The following highest indirect growth rate
of a value of 93% is the growth of intellectual capital
compared to the sustainable development of cableway
transport, and the third growth rate in line is the intel-
lectual capital growth compared to the infrastructure
and technology of cableway transport that has a value
of 88%.

Elements of the new model of cable- Input value y; Growth
way transport in Slovenia 2009 2015 2020 AY, 2015 AY, 2090
1. Cableway infrastructure and technology 50 65 80 15 30
2. Maintenance of cableways 45 70 90 25 45
3. Management and activity of cableway companies 50 65 95 15 45
4. Sustainable development of cableway transport 25 35 75 10 50
5. Cableway transport law 65 85 95 20 30
6. Cableway information system 30 75 85 45 55
7. Human potential of cableway transport 25 80 95 55 70
8. Business policy of cableway companies 30 50 80 20 50
9. Logistic factors of cableway transport 25 45 65 20 40
10. Other elements of cableway transport 50 80 95 30 45
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Table 2 - Levels of growth of elements of the model of cableway transport system (year 2015)

Cab. | \rainte- | Mana | g cab. Inf. Hum Bus. Log. Other
Inf. & nance geme- avl tran. svst poten- olic fact ele-
tech.. nt P- Law yst. tial policy ’ ments
Cab. Inf. & tech. 23% 21% 23% 43% 18% 20% 19% 30% 33% 19%
Maintenance 38% 36% 38% 71% 29% 33% 31% 50% 56% 31%
Management 23% 21% 23% 43% 18% 20% 19% 30% 33% 19%
Sust. development 15% 14% 15% 29% 12% 13% 13% 20% 22% 13%
Cab. Tran. Law 31% 29% 31% 57% 24% 27% 25% 40% 44% 25%
Inf. System 69% 64% 69% 129% 53% 60% 56% 90% 100% 56%
Hum potential 85% 79% 85% 157% 65% 73% 69% 110% 122% 69%
us. Polic () () () () () () () (o) (0 0
Bus. Policy 31% 29% 31% 57% 24% 27% 25% 40% 44% 25%
Log. Fact. 31% 29% 31% 57% 24% 27% 25% 40% 44% 25%
Other elements 46% 43% 46% 86% 35% 40% 38% 60% 67% 38%
Table 3 - Levels of growth of elements of the model of cableway transport system (year 2020)
Cab. | \ainte- | Mana | g cab. Inf. Hum Bus. Log. Other
Inf. & nance geme- avl tran. svst poten- olic fact ele-
tech. nt P- Law yst. tial policy ’ ments.
Cab. Inf. & tech.. 38% 33% 32% 40% 32% 35% 32% 38% 46% 32%
Maintenance 56% 50% 47% 60% A7% 53% A7% 56% 69% A7%
Management 56% 50% A7% 60% A7% 53% A7% 56% 69% A7%
Sust. development 63% 56% 53% 67% 53% 59% 53% 63% 7% 53%
Cab. Tran. Law 38% 33% 32% 40% 32% 35% 32% 38% 46% 32%
Inf. System 69% 61% 58% 73% 58% 65% 58% 69% 85% 58%
Hum potential 88% 78% 4% 93% 4% 82% 4% 88% 108% 4%
Bus. Policy 63% 56% 53% 67% 53% 59% 53% 63% 7% 53%
Log. Fact. 50% 44% 42% 53% 42% A7% 42% 50% 62% 42%
Other elements 56% 50% 47% 60% 47% 53% 47% 56% 69% 47%
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Graph 2 - Direct levels of growth of the cableway transport system from 2009 to 2020
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Graph 3 - Indirect levels of growth of the cableway transport system model from 2009 to 2020

Itis very interesting, that indirect growth rates by the
year 2015 can have higher values than indirect growth
rates by the year 2020. Again, the highest growth is of
intellectual capital in relation to the influence of logistic
factors on the operation of cableway companies that
has an indirect growth rate value of 122%.

4.3 Possibilities of the implementation
of a model of sustainable growth
and development of cableway
transport in Slovenia

4.3.1 Measures and activities of
sustainable operation of the model
of cableway transport system

The following measures and activities are pro-
posed until the year 2020 in individual elements of
the model of cableway transport system
- infrastructure and technology of cableway trans-

port: reconstruction of existing cableways in sense

of modernization, construction of new cableways,
for example the connecting of multiple ski centres

(25 chairlifts, 1 gondola lift and 6 ski tows), in-
crease of average use of cableways;

maintenance of the cableway transport system:
increase in maintenance work and resources for
maintenance due to a more complex technique
on cableways, more maintenance work is done by
specialists for individual installations (specialised
companies);

organization of management and activity of cable-
way companies: organizational integration of a
number of sports-tourist centres;

sustainable development of cableway transport:
check for new locations for skiing tracks in the
sense of irreparable impact on nature and vegeta-
tion and check the construction of new cableways
in function of availability throughout the year; the
construction of one available gondola lift;
cableway transport law: the recognition of new Eu-
ropean standards in the Slovenian practise, sup-
plement to the current legal system in cableway
transport;

information cableway system: investment in web
marketing (skiing capacities and available over-
night accommodation capacities and additional of-
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fers), investment in computer systems for the pro-

duction of additional snow and supervision;

- intellectual capital in cableway transport: educating
professional staff according to the Regulation on
the professional training of personnel for work on
cableways, which began in the year 2007 because
the Seventh level (VIl) of education (academy-insti-
tution of higher learning) is required for lead techni-
cal operator or his deputy, offers in regular educa-
tion at faculties of technical sciences contents of
cableway transport (technique and technology of
cableway transport, cableway transport law);

- business policy of cableway companies: collabo-
ration of the wider community for investments in
cableways (mergers);

- influence of logistics factors on the operation of
cableway companies: construction of a sufficient
number of parking spaces compared to the new
capacities of cableways (4,058 parking spaces),
increase the number of passengers transported by
public transport (additional non-regular bus routes,
possibility of joint tickets for cableways and public
transport);

- other subsystems and elements of the cableway
system: construction of new skiing tracks (121
ha), construction of additional systems for the pro-
duction of snow for all skiing tracks with complete
infrastructure (dewatering pumps and water con-
servation), construction of new accommodation ca-
pacities and hotel-catering industry (1,300 beds),
investments in equipment for the maintenance of
skiing tracks, planning of new activities as an ad-
ditional offer.

The above stated measures would enable an ac-
ceptable offer extension and thus influence the im-
provement in quality and better use of cableways (in-
crease in the number of visitors and increase in the
number of skiing days). For the determination of areas
where the specific new measures would be of benefit,
there is a possibility to use the methodology devel-
oped surrounding the project Redecon [18], where it
is necessary to determine indicators, which are impor-
tant for the sustainable development of the cableway
transport system (number of passengers, number of
cableways, distance to larger cities, transport time to
the ski centre, accommodation capacities ....)

4.3.2 Finance capital - factor of implementation
of the model of sustainable growth and
development of cableway transport

The investment appraisal for the implementation
of measures until the year 2020 totals €242 million. A
considerable amount of capital should be invested into
other subsystems and elements of the cableway sys-
tem (additional production of snow, accommodation,
skiing tracks, equipment for summer activities) and in

cableway infrastructure. The most supported invest-
ment is in the systems for the production of additional
snow, which could make possible a sufficient number
of days for a reliable ski season. The consequences of
the measures taken would be visible in synergic effects
of the cableway transport system on other activities.
Most noticeable would be changes in the tourism area
(hotel-catering industry, accommodation, skiing, hik-
ing, mountain biking and other recreational and sports
activities) and in the field of industry (skiing equipment,
textile industry, new innovation and technologies for
the use of cableways in the summer time, industry of
machines for the maintenance of ski tracks, develop-
ment of information systems in cableway transport, de-
vices for the production of additional snow). Since a lot
of people spend their active vacation in the highlands
in summertime, cableways should be built on those
locations where operation would be safe in summer
months. This can be achieved by locating cableways
near thus far known resort points, which were acces-
sible only by private transport, or providing activities
near cableways that can be carried out off-season (new
innovations). Due to the fact that the Slovenian moun-
tain-tourist centres are relatively small compared to the
European centres, with their cableway infrastructure
they can serve as an access to pure and primal nature.

5. CONCLUSION

Within the new model of sustainable growth and
development of cableway transport in Slovenia, based
on research results, for the year 2009 the following
elements were objectively evaluated:

- infrastructure and technology of the cableway
transport,

- maintenance of the cableway transport system,

- management and activity of cableway companies,

- sustainable development of cableway companies,

- cableway transport law,

- information cableway system,

- human potentials of cableway companies,

- business policy of cableway companies,

- logistic factors of cableway transport,

- other elements of cableway transport,

for which direct and indirect growth rates for the
year 2015 and 2020 were evaluated and calculated.
In the period from 2009 to 2020 the growth of direct
rates of 32% and a growth of indirect ones of 32% to
108% are expected. The expected growth of direct and
indirect rates would enable modernization and rapid
sustainable growth and development of the entire ca-
bleway transport system in Slovenia.

Concrete measures and activities were proposed,
that would enable implementation of the model of sus-
tainable growth and development of cableway trans-
port in Slovenia.
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POVZETEK

MODEL TRAJNOSTNE RASTI IN RAZVOJA
ZICNISKEGA PROMETNEGA SISTEMA V SLOVENLI

Zi&niski prometni sistem ima v slovenskem turistiSnem
gospodarstvu vazno viogo. V okviru prometnega sistema ima
kot prometni podsistem specificno viogo, saj nudi dostopnos-
ti do krajev, ki so zaradi geografskih znacilnosti tezko dos-
topni ali nedostopni z drugimi prometnimi podsistemi. Novi
tehnic¢ni dosezki, ki se uporabljajo na ZicnisSkih napravah
omogocajo vse vecje hitrosti in kakpacitete Zicniskih naprav,
vendar je zaradi vedno vec potrebno vlagat v vzdrZevanje in
obratovanje Zi¢niskih naprav

Zi&niski prometni sistem se v Sloveniji razvija, ampak na
nacelih trajnostnega trazvoja. V tem Clanku je predtsavljen
sistema v Sloveniji, na osnovi katerega je mogoce dolociti
predpostavke za bodocéi trajnostni razvoj , da bi se slovenski
Ziéniski promet pribliZzal standardom visoko razvitih Zi¢niskih
sistemov. Novi model zajema 10 bistvenih elementov tega
sistema, znotraj katerih so podane direktne in indirektne
stopnje rasti razvoja.

KLJUCNE BESEDE

jnostni razvoj, zimski turizem, gorsko turisticni centri
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