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Abstract:

In the study has been done a research on the Trans — European corridors that are passing try the Republic of
Macedonia — N8 (East — West) corridor connecting the Adriatic with the Balkan region and sides of the Black Sea and
corridor N10 (North — South), connecting parties of Western Europe with Greece. These corridors are part of the
program of the Macedonian government to build missing parts of railway infrastructure.

Keywords: railway industry, optimization scenarios, AHP methodology

1. Introduction

Macedonia is located at the junction of the main
roads in Southeastern Europe making it an important
transit route in the land traffic between Central
Europe, Aegean Sea, Black Sea and the Adriatic Sea.
This position contributes to the development of
international traffic through two corridors passing
through the state along the two main axes: North-
South (Corridor X) and East-West (Corridor VIII)
known as the pan-European corridors that are
connected in the trans-European transport networks.
Macedonia is a small landlocked country located in the
southern central part of the Balkan peninsular. Several
important transport corridors are connecting
Macedonia with Central and Eastern Europe, the
South and Southeast and beyond. The general
infrastructure of the state is relatively good and can be
considered as good basis for further modernization.
Macedonia is relatively open to international
economic exchange, but because it is a small country
in size, it is very sensitive to external changes and
negative impacts that have occurred several times
since independence in 1991. The economic situation

81

has now stabilized and is making a good progress
according to plan and the process of economically
reforms. The Supervisory Board of Infrastructure for
South East Europe, managed by the FEuropean
Commission, international financial institutions and
the Stability Pact for South Eastern Europe have
identified major priority infrastructure projects for
transport, energy and telecommunications in the
region. The priority was to designing an integrated
regional transport strategy, consistent with the trans-
European network and pan European corridors. The
network is formed by corridors whose definition is
initiated at the Conference of the Pan-European
transport in Helsinki and main roads and railways
defined in the "ECE" at the UN.

2. Pan-European corridors X and VIII

The railway network is also following the above
corridors. The total length of the main rail network is
699 km. Main Line of Corridor X that starts from
Tabanovci to Gevgelia through Skopje and Veles is a
single track, and it is electrified with relay signaling
system that allows good communication system [1].



This line can operate in several sections with speed of
100km/h and it is with a normal track. Along this
corridor in use are 29 stations. But up front a certain
period, was taking into account that 85% of
international and transit transport takes place in
Corridor X, priority at that period was placed on
increasing the capacity and speed of some sections
which will result in the raising of standards to
international levels. The opinion above isn’t wrong,
but in recent time government of Macedonia
considered that a good deal of international transport
i.e. exports and import of goods and passengers for the
most part would take place through Corridor VIIL. The
total length of the Corridor VI (Figure 1) is
approximately 308km in the Republic of Macedonia
which 152km are built and operating. There remain
approximately 89km for building to the border with
Republic of Bulgaria. The total investment required
for completion of this section is 235.4 million.

Approximately 66km are needed to connect with
Albania. It is estimated that the total investment in
connection with Albania would be around EUR

242milioni. The Corridor starts from the ports of Bari
and Brindisi in Italy, and through the port of Durres
and Vlore in Albania reaches the capital Tirana. The
rail connection continues on towards the boundary
between Albania and FYR Macedonia [2].

After crossing the border between Albania and
FYR Macedonia, the main route continues northward,
passing through the city of Tetovo and ultimately
reaching the capital city of Skopje; from there the
route continues moving East, running along the main
line, which crosses all of northern FYR Macedonia, up
to the zone bordering on Bulgaria. Having crossed the
border, the route continues in Bulgarian territory,
moving north East and reaching the capital, Sofia;
from here it moves east ward once more, passing
through all of central Bulgaria, crossing cities and
towns such as Plovdiv and Stara Zagora, until it
reaches the port of Burgas on the Black Sea.

In table 1 is shown the railway corridors in
Macedonia and their status.

Table 1. Railway corridors in Macedonia and their status

Railway lines Location Status Speed km/h
Corridor X Tabanovci- Gevgelija- through | Single-track line, electrified. Its last | 110 km/h
Skopje and Veles renovation on most sections is
already 30 years old.
Corridor VIII Gorce Petrov-Jegunovci This line was constructed in | 60-80 km/h
1952/1969 partially and only for
freight transport, for the Ferro-
nickel mine in Jegunovci
Skopje- General Jankovic Continues to Pristina and | Only for freight transport for | 60-80 km/h
connects with the Yugoslav | KFOR needs
network
Branch D of Corridor X Veles-Bitola Functions for passenger and freight | 60-80 km/h
transport
Kumanovo- Beljakovce Towards the Bulgarian border to | This branch may be the first | 60-80 km/h
the east section of the link between the
Macedonian Railways and the
Bulgarian Railways, on Corridor
VIIL. Since the beginning of the
construction of the new line, this
line has been closed.
Corridor VIII Jegunovce- Kicevo Good conditions and most recent | 80-100 km/h
line (1968) works only for
livestock transport 2 months
annually
Corridor X branch B Veles- Kocani Closed for passenger transport in | 40-60 km/h
the last 2 years, occasionally works
for freight
Corridor X branch D Bitola- Greek border Secondary and low standard lines. | 5-10 km/h
It has been constructed in 1939 but
closed for the last 5 years.
Corridor X Gradsko- Sivec Operates only freight transport 40-50 km/h
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Figure 1. Railway sections in Macedonia

Rail Corridor VIII forms a network with Rail
Corridors X, IV and IX. The interconnection nodes are
in Skopje, with Corridor X; in Sofia, with Corridor IV;
and in Gorna Oriahovica, with Corridor IX.

Along this alignment there are five missing links:
Lin station (Albania) — FYR Macedonia border
Pogradec station (Albania) — Greek border

Kicevo station (FYR Macedonia) — Albanian border
Kumanovo station (FYR Macedonia) — Bulgarian
border

¢ Gueshevo station (Bulgaria) — FYR Macedonia
border.

The entire line, including missing links, is 586 km
long, of which 139 km are in Albania, 309 are in FYR
Macedonia and 138 km are in Bulgaria. The line is
composed by a single track segment, suitable for diesel
traction trains. Macedonian ministry of transport and
communications in 2011 created a fusibility study for
the railway infrastructure of corridor VI and its
predictions of passenger and freight transport for the
period of 2015/2040, by incorporating 3 probable
scenarios: pessimistic, most likely and optimistic
scenario.
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3. Issued proposed methodology

The priorities of rail transport development in
Macedonia are traffic safety, energy efficiency,
competitiveness and provision of quality services to
customers. It is also required that rail transport
development should be environmentally friendly.
Transport sector is the key economic driver in any
state, and Macedonia is not an exception in this respect.
According to some analysts there is a great influence on
economic development which definitely will remain in
the future in the transition countries such as the
Macedonia.

In recent years, the solution to transport problems
has been based on various scientists’ researches and
their recommendations. In the present paper, a model
for evaluating knowledge potential, which is adapted to
transport sector and takes into account the specific
nature of the criteria describing it is offered and
proposed for the future railway infrastructure and
transport of passengers and fright at the corridors X and
VIII. This AHP criterion is consisting of: education,
professional experience, level of responsibility, scope
of decision-making, independence in work, and work



culture which will be applied to the resolution of
certain major goals connected with the transport of
passengers and fright passing through the corridors. It is
necessary to identify the needs and aims of passengers
transport and fright transport as well as methods of
evaluating and improving the quality of passenger
transportation by rail. For this purpose, a questionnaire
survey of passengers should be conducted and the
weights of quantitative criteria should be determined.

AHP methodology

Analytical Hierarchy Process (AHP) is a structured
technique with witch is making complex decisions.
Before the enactment of "right" decision, AHP helps
decision makers to find the one decision that is best for
a given target and problem solving. AHP provides a
comprehensive and rational framework for structuring
trouble making and quantify elements of given
problem.

With this multi criterion analysis can be considered
many issues like: railway trip quality, time table
developing, risks connected with the passenger and
freight transport, etc. But first and essential step in
optimizing this kind of issues is pursuing an appropriate
survey questionnaires, which are prepared and later
distributed among the respondents (passengers) and
experts, second phase is pursuing and making a
diagram for the criteria groups (A,B,C....N) . Let’s say
that this are main issues, goals that has to be solve
within some transport project, bat all of them has their
own sub criterions (example: railway trip quality
depends on a) criteria related to the train elements and
the technical state of rails (railway track), b) criteria
related to railway trip planning and technology, c)
criteria related to the safety of railway trip.

AHP approach allows the researchers to determine
the weights of the criteria of the same hierarchical level
with respect to higher level criteria or to determine
hierarchically unstructured criteria weights. Experts
compare all the evaluated criteria R, and R j @i, j=1,.,

n), where n is the number of the compared criteria [3].

The method described above is easy to use because
it is easier to compare pairs of criteria than all of them
at a time. In this case, it is much more important a
particular criterion which is compared to another. It is
also possible to transform qualitative criteria estimates
elicited from experts into the quantitative ones. The
matrix of the comparison of evaluation criteria

(a ji A ; ) is as follows:
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We will use the 4-th method:

1. The elements of each row are multiplied together

and the results obtained are written as follows:
n
a)i = H aij
i=1

2. n-th root is extracted from the element of each
row (since the number of the criteria compared is n = 6,
the 6-th root is extracted). The results obtained are
written as follows:

@

o = o[ Ty 3)
j=1

3. Let us add together the elements of this row:

2@ =2 o[1e @

i=1 i=1 |\ j=1

4. Let us divide each element of this row by the sum
obtained, i.e. the evaluations normalization:

®)

Thus, the eigenvector o is found (step 4). The sum
of its elements is equal to unity:

i=1

Conclusion

(6)

The suggested AHP methodology by T. Saaty , can
be used in evaluation and optimization on many issues
concerning railway transport, and as that kind of
methodology requires highly developed logical
thinking of decision — makers. Highly qualified experts
are required because the consistency of estimates. The
estimate of a single highly competent expert is more
important than the estimates provided by several or
even tens of inexperienced specialists (not capable of
thinking logically). This methodology along with the
simulation analysis will be used in preparation of the
future Project — “Optimization and economical analysis
of rail transport within the trans-European rail corridors
in the Republic of Macedonia” made by the scientific
stuff from the TU-Sofia, Bulgaria and the State



University of “Goce Delcev”-Stip, Mechanical faculty,
Macedonia within of two years period.
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MPOYYBAHE HA KEJE3OITbTHUAS TPAHCIIOPT 11O TPAHCEBPOIIENCKUATE KOPUJIOPH HA
PEITYBJIMKA MAKEJTOHUA

nokT. ['opan [on-Anmonos, morr. a-p Ceetina Cromnosa,
Karenpa "YKeneszonbraa Texuuka", Texandeck yauepeutet, Codust;
nor. 1-p Jestr Mupakoscku, gott. a-p 3inatko CoBpeck, morl. 1-p 3opan [lanos, YT'I-1um, Makemxonws;
nokT. [lesH KppereB, YKUM-Ckorme, MakenoHus

Pe3tome:

B noxnana ce n3cnensar TpaHc - eBpoOnelcKuTe KOpUI0pH, KOUTO MUHABat 1pe3 Penydinka Makenonus - N8

(M3rok - 3anan) kopuaop, cBbp3Baill Agpuarrka ¢ bamkaHckust perioH u ctpanute Ha YepHo mope u kopuiop N10 (cesep -
IO ), CBBbp3Ballla cTpanute Ha 3amagHa Eepoma ¢ I'bpuums. Te3u kopuaopu ca yacT OT IporpaMara Ha MaKeIOHCKOTO
MPABUTEJICTBO 32 U3rPaKIIaHEe HA JIUTICBAIIMTE YACTH OT JKEeJIe30ITbTHATa MHPPACTPYKTYpA.

KarouoBu gymu: jxene30mbTeH CeKTop, ClieHapun 3a ontumu3zanysi, AHP metonomorns
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