AIICTPAKT

CTOKOBHO-TPaHCIIOPTHUTE UCHTPH TMpeTCTaByBaaT KOMIUIEKCHU cooOpakajHu ja3iu
MOMery pasTIMYHUTE CTOKOBHH M COOOpaKajHu TOKOBH, BO paMKHTE Ha KOM ce U3BpIUYBaaT
OAPCACHH  aKTHBHOCTU [OBP3aHH €O TPAHCMOPTOT, JIOFMCTHKATA, MPOU3BOJCTBOTO W
TproBujarta. Cnopen cojata CTPYKTYpa U (YHKLUMOHAJHOCT, CTOKOBHO-TPAHCIOPTHUTE
UCHTPH TIpETCTaByBaaT HajrolleM M HajKOMIUIEKCeH OOJIMK Ha OpraHu3ydpaH JIOrUCTUYKH
cuctem. Ilospsanu Bo Mpexka, 0Bo3MoKyBaaT coOMpame Ha JIOTHCTHYKUTE TOKOBH BO BPEMETO
1 TIPOCTOPOT, MPUIOHECYBAJKH 3a KBAJIUTETHO pellaBalbe Ha [podJIEMHUTE BO TOBAPHHOT
cooOpakaj, Kako M 3a pa3Boj Ha COBpeMEeHHUTE TPAaHCMIOPTHH TEXHOJIOTHH.

Kako coBpemeH koHuent Ha M3CAHAYyBalbE Ha JIOTMCTHYKATA NOHYAa H noGapyBauka,
OBHC LICHTPH HeMaaT 100MeHO uenocHa adupMaumja u rnpeTcraByBaat peJIAaTHBHO HENO3HAT
noum Bo PenyOunka Makenonuja. Enna on MPUYHHUTE € HEeIO0CTATOKOT Ha MOJeNn 3a
ONTUMHU3AUM]A HA JIOLMPAHKETO Ha CTOKOBHO-TPAHCMIOPTHUTE ULEHTPH BO MpeKara Ha
TPaAHCIIOPTHUOT CUCTEM.

BO KOHTEKCT Ha rnoropenaseseHata npoGieMaTHka, neuHupan e npobiremom na
ucmpacysaive:

Hpeoumemeama na o0oodennume COOOpaKajuu zpanku ce coziedysaam HMIOKMY Ha
MECHOMO Ha NPecpemHyearse HaA Pa3iuYHU GUOOGU CcooOpaKaj, a moa e mecmomo Kade
Wimo € J10Uupan CmMoKOBHO-MPAHCHOPMHUOM uenmap. Ilocneouyume 00 saxeama
cocmojoa, ocobeno npu nenpasuina JOKAUUja HA CMOKOBHO-MPAHCNOPMHUME uenmpu,
HecamueHo ce 00pazyeaam 6p3 UeJI0KYRHUOM Pa3eoj Ha CMoOnRAHCMEOMO Ha 3eMjama, KaKo
u cozoasaam 20.1em Gpoj npobaemu 00 eKOIOWIKU ACHEKM WMo ce pedprekmupaam ep3
samimumama u yHanpeoyearemo Ha HeueomHama u pavomua cpeouna.

Baka nocraBeHuoT npobnem Ha UCTpaKyBawe, ro aepuHupa W npedvemom Ha
ucmpaicysarse, KOj pesysiTupalle Bo HAeHTU(HUKALNjA HA OCHOBHUTE NPOMEHJ/IMBH BE/IMUUHU:

C, — Husecmuuuckume mpowouu 3a usepaooa na CTIJ;
C, — Cmokosnume mokosu u pazeojuume moxcnocmu na pezuonom;

C, — Coodpakajuama ungppacmp VKIMYPa Ha pezuoHom;

C, — Knumamckume KApakmepucmuku Ha pezuonom;




C. — Yoseukume pecypcu;

STOCC 3EMadTr KakKo NpeHMCTBO MPU JIOHECYBAWETO HAa KOHEYHA OJUyKa 3a u3bop Ha
JOKalMja HA  CTOKOBHO-TPAHCHOPTHMTE LEHTPH KAKO KOMILUIEKC Ha MHTErPpaTUBHO
JSjCTBYBAE 32 100MBaIbE HA KOMIUIETHA TPaHCIIOpPTHA yCayra.

Baka nerepmunupanuor mnpobrem M npeamer ma HUCTPaKyBame, Ja [0CTaBH
MEMETHAMA HayuHa Xunomesa:

Co yrBpayBaibe HA MO3HTHBHHTE BJIHJaHHjA HA COOOPAKAjOT M MpHMEHATA HA
HPHIATONEH MATEMATHYKH MO/1€]I, MOZKe /Ia ce ONTHMH3HPA NPOUECOT HA MIAHHPAbe H
H300poT HaA JIOKauMja Ha CTOKOBHO-TPAHCINOPTHHTE WEHTPH, O] ACHEeKT 34
HOKBAJIUTETHO, €KOHOMCKO, TEXHHYKO H TEXHOIOWKO (PYHKUHOHHpPAIE W pa3Boj Ha
COBPEMEHHTE TPAHCIIOPTHH TE€XHOJIOTHH.

Co nedunupamero Ha Mpo6AEMOT U NpeaMeTOT Ha UCTpaXKyBame, 10JAeAHAKBO U BO
HajTeCHAa BpCKa CO [MOCTaBeHaTta paGoTHa XUIOTE3a, JETEPMHUHUPAHU Ce€ M LIEJUTE HAa
HCTPaXKyBabETO.

OcnoBna (cneuntpuuna) uen Ha ucTpakyBamero NPETCTaByBa IPOCKTUPALE HA HORB
MOZRIl 32 ONTUMHU3ALM)a HA MPOLECOT MPH [UIAHUPAIbE | n300p Ha JloKalMja Ha CTOKOBHO-
TPaHCIIOPTEH LIeHTap.

[lenTa Ha nctpaxyBameTo, npeTcraBeHa co OCHOBATa Ha MCTPaXKyBamhEeTO U BTEME/IEHA
BO Ie(DMHUPAHMOT MaTEMaTHUYKH MOJIEN 3a JIOKalM]a Ha CTOKOBHO- TPAHCTIOPTHUTE LIEHTPH, Ke
HMa MO3UTUBHO BJIMJaHUE BP3 CEBKYIHHUOT CTOMAHCKH pa3Bo] Ha Penybnuka Makenonuja u
HEJ3MHUOT COO0paKkaeH CHCTEM BO Lie/IHMHA.

O] ceTo 0Ba npounsnerysa 1 Kpajuara (omuira) ueji Ha UCTPaKyBaWETO, a TOA €:

Brayuysawe ua PenmyGimka MaxkeaoHHja Bo TpaHceBponcKHOT coobpakaen
CHCTEM, MpPeKy Ae(pHHHPAIbe HA KBAJTHTETHA MpPeKa HA CTOKOBHO-TPAHCHOPTHH WEHTPH
KOHIITO Ke OHIAT BKJIONEHH BO MPEXKATA HA €BPONCKHTE CTOKOBHO-TPAHCHOPTHH
UEHTPH HA HAJaAeKBATEeH HAYHH, pPeCNEKTHPAjKH ja npuroa panuona’nara,
epHKACHATA, €KOHOMCKHM ONPABAAHATA H €KOJIOMIKH NpH@pATINBATA KOMIOHEHTA HA
coodpakajHHOT CHCTeM.

llocTojHuTe Monenu 3a omTumuzanuja Ha n300por Ha sokauuja Ha CTLI, kako
HCFaTUBHH CTPaHW 'M UMAAT CJIeAHUTE KapaKTePHCTUKHU:

* Manuor 6poj kpuTepuymH KoM ce 3emMaar Bo npecMeTKaTa.
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asanpen  aeMHMPAHOTO BpeME Ha ONCIY)KYBAalbe, KOE CeKaKo ja orpaHuuyBa

SPEIeHTALIM]aTa HA CUTE MOTEHLUMjaTHH JIOKALMU KAKO Haja00pu MOKHH TOKALIUH.

{fpasnyeHaTa npUMMeHa, 0OJHOCHO HAjA00pH pe3ysiTaT ce MOCTUraaT 3a Majiu MpPEKU BO

Swmcaa Ha Main Opoj moreHumjanHu jasau. Co 3rosemyBame Ha OpojOT Ha MOTEHLIU]aTHH

JE30H M KOPUCHWYKM TMYHKTOBH, JOCErallHUTE MOJEH CTaHyBaar MPETEeLIKU 3a Cleetbe U

peiaBame.

Mmajku ru npensua KapaKTEpUCTUKHTE Ha NOCErallHUTE MOJENM 33 ONTHMM3ALlHU]a,

SIS0 TOTHYEH 3aKIYYOK MPOouU3Iiese:

AKO (a3 JI0rHKATA Kaj TEXHOOLWIKHTe CHCTEMH HAa NPOH3BOACTBO /I1ABA
FEpaHUH]a 32 MOCTOjaHOCT M CTAOH/IHOCT HA NMPOUECOT, TOrALI MOKE HeIBOCMHCICHO aa
WSEyaM ¥ 100po pemienMe 32 JIOKAUHja HA 06jeKT, aKO ce MMaaT BO npejaBHl NoBeKe
AITEPHATHBH.

@a3u MOJENOT ja 0BO3MOXKYBa BpcKaTa Mely pejaTHBHATA BPEJHOCT Ha TEHKUHCKHUTE
SPMTEpUYMHU, Mery noTeHuMjanHute nokauuu 3a CTL[. Bakeuor pUCTan OBO3MOXKYBA CO
apuMeHa Ha da3u MHOXKECTBA U KOPUCTEH-E Ha MoBeke KPUTEPUYMHU U MOKHU alITEPHATUBH 3a
aokauuja Ha CTL, ma ce noGujar n06pu peluenuja, KiacM(ULMPaHU CTIOpEe]] HUBOTO Ha
BJKHOCT, LITO He Oellie ciiyyaj co pelenunjata 100HEHH BO J0CEralliHUTE MOJIEIH.

Kako pesynrar Ha ucTpaxyBamwara, npousiese u NE(PUHUPAHUOT MATEMATUUYKU MO/
— ¢asu (fuzzy) anropuram, Koj npuaoHece 3a npasuiIeH n300p Ha nokaumjara Ha CTLL, T.e.
ONTUMHM3ALM]a HA TPOLECOT HAa u30op Ha Jsokaumja na CTL| oa mopeke MOHY/1IEHU
AITCPHATUBH, IUTO MPETCTaByBallle WCMONHYBake Ha crneudduyHata el Ha oBa
HCTpakyBame. OnTumusanmjara Ha jokauujara va CTLL, HaeaHo MpeTCcTaByBallle U MpoLec Ha
aepuHupame Ha wmpexa oxa CTIL Bo P.Makenonuja (Cxomje, I'eBrenuja u bButona),
fnpedepupajku ¥ MpPeIHOCTHTE KO Ce HYAAT Co COBPEMEHHUTE TPAHCMNOPTHH TEXHOJIOIMH
(nanetusaumja, KoHTejHepuzaumja, RO-RO, LO-LO, RO-LO, FO-FO, Huckepack u
bUMOJaNHaTa TEXHOJIOrHja Ha TPAHCIOPT), KOM J0araaT 10 M3pa3 ocoOeHO BO MecTara Ha
IPECPETHYBAaC Ha pasMYHHTE cooOpakajuu rpanku - CTL, co wTo ce nokaka U TemeHaTa
XHIOTE3a HAa OBA UCTPAIKYBAHSE.

OcHoBHaTa 1ies1 Ha Pa3BojoOT HA TPAHCHOPTHHOT cucTeM Bo EY ce Temenu Ha cjeHara

OCHOBHA mpemuca: ,,Laseoj na mpancnopmen cucmem xojutmo e 6ude cnocoben eguxacho

111




da 2u 3a0060.1u nompedbume 00 NPe6O3 HA O0OCMA BUCOKO HUCO HA KEAIUMEm, CO ULMO
ROMATKY He2amueHU 61UJAHU]A 8P3 HCUBOMHAMA CpeouHa ",

OcHoBUTE HAa HOBHUOT TPAHCMOPTEH cMcTeM Ha EBporckara yHuja ro kapakrepusupaar

TPH arpuOyTH:

- MeryceOHO noBp3yBame Ha pa3iuuHUu cooOpakajHu Mpexu (Interconnectivity),

- Meryrpancko nosp3yBamwe Ha yciyrure (Intermodality),

- Meryrpancko M BHaTpemiHO noBp3yBake Ha yciayrure  (Interoperability), 1wTo
NpeTcTaByBa OCHOBHA (unosoduja Ha ,,0pKIUBUOT pa3Boj” (sustainable development)
Ha [10/1pa4jeTo Ha TPAHCMOPTOT.

AKO 100po ce aHa/lu3uMpaaT OBHe aTpuOyTH, HEJABOCMMC/IEHO MPOM3JIEryBa JeKa
aokauunjata Ha CTL] uma rosemo 3Hauewse 3a peajusaimja Ha MPETXOJAHUTE CTABOBU, OHIe| KN
THE MPETCTAaByBaaT MECTA Ha pealu3aliija Ha MOBp3aHocTa Nomery pa3jiMuyHATe Coo0paKajHu
MPEKH M pa3iMyHUTE cooOpakajHu ynHuTenH. TOKMY Taa BpCcKa ja peaiu3upaar COBPEMEHHUTE
TPAaHCTNIOPTHHU TEXHOJIOTUH Ha MECTOTO Ha npecpeTHyBame (CTLL).

OyHkunonupaweto Ha CTLL He Moxke na ce 3amucnu G6e3 npUMeHa Ha COBPEMEHMTE
TPAHCIIOPTHH TEXHOJOMMH, KOMU OBO3MOXKYBAaT KBaJIATETHA M Op3a WHTErpauuja co
MHHHUMAJTHU HEraTUBHH €()EKTH BP3 JKMUBOTHATA cpejiuHa. 3a Ja ce peanusupa WHTErpalujara,
notpeden € npoctop Ha jejctByBame Ha CTLL u npaBunHo nedunupana jnokaumja, Koja e
(GyHaaMEHT 3a MPUMEHA U Pa3BOj HA COBPEMEHHMTE TPAHCIIOPTHH TEXHOJIOTHH.

CeramiHuoT MOJAIHO OpPHEHTMPAaH TPAHCHOPT Ha CTOKA JOBEAYBa 10 [0jaBa Ha
»»TPAHCAKLMCKH TPOLLIOLM ™, MOpaal KOM MHTEPMOJATHHOT [IPEBO3 CTaHYBa HEKOHKYPEHTEH BO
OJHOC Ha €eJHOMOJANHHWOT, H0KOJKY Jiokauujata Ha CTLl e HecooaBerHa. ONTHMATHO
n3bpanara Jokauuja Ha CTL| uma 3HauajHO BJIMjaHKe BP3 HAMATYBAETO HA TPAHCAKLIMUCKHTE
Tpowoun. OTtryKa, ajaekBatHarta Jjokauvja Ha CTL[ 3HauM MOKHOCT 3a CHHTE3a WU
KOOpJMHALIM]a HA [PeBO3HATa, MAHMIyJaTHBHATA M CKJaJMIIHATA AEJHOCT, MelyceOHo
MOBP3yBawke W UCIPEIJIETYBAkbE BO PAMKHUTE HA €JUHCTBEHATa TpaHcropTHa Bepura. Iloctou
jaxka cum6buo3a mery nokauujara Ha CTLL u coBpeMeHHTe TPaAaHCIIOPTHH TEXHOJIOTHM.

Ontumusaumjata Ha uszbopor Ha Jokauvja ua CTL[ Biujae Bp3 pasBojor Ha
COBPEMEHUTE TPAHCIIOPTHHU TEXHOJIOMMH, U TOA:

- Ontumannara nokaumja va CTL|[ oBo3moxkyea o0eaMHyBame Ha TPAHCIOPTHHUTE

cyGjeKTH, MpH LITO MHTEPMOJAM3MOT ce JAeKJIapupa Kako HMBO Ha KaTeropuja Ha
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TPAHCTIOPT, a HE KaK0 HMBO Ha TPAHCIOPT CO PA3IMYHH BMIOBH TPAHCIOPTHH
Cpe/aCTBa.

- OnTtumusauujata Ha U3G0pOT Ha nokauuja Ha CTL e Bo AnpekTHA BpCcKa CO OCHOBHMTE
Hayela Ha cooOpakajata crparernja Ha EY (pa3Boj ma cooOpakajHara
HH(ppacTpyKTypa, aepuHUparbe Ha CTaHIapJMTe 3a raTHATa M JKeJe3HUYKara Mpeixa,
CTaHJapauTe 3a KOMOMHHpaH TpaHCnopT).

- Co npaBunna nokauuja va CTLL, ,hucke — pack®™ TexHoJjiorujara uenoOcHO Ke ru
peanu3upa HajBaXKHUTE OMNMIUITECTBEHH LIE/IN:

I. TloBp3yBarbe Ha MATHUOT W KENE3HUYKHOT Mpepo3 Ha Op3, cUrypeH u edukaceH
HaunH, Oe3 mnpeToBap HA CTOKATA O NATHHMTE HA JKEA€3HHUYKUTE MPeBO3HH
Cpe/cTBa U odpaTHo.

2. OnTuMH3auMja HA YYHHOKOT MOMEry MaTHATa M JKeNe3HUYKaTa HHPACTPYKTYpa H
CYNMpacTpyKTypa.

3. 3abp3yBame Ha MaHuMyJjiauMjaTa u MpeBo30T Ha CTOKATa, a co Toa MHHUMH3UpaHE
HITH LCJIOCHO €IMMHHUPAtbE HA XKUBUOT TPYJl BO MPOLIECOT HA MPOU3BOACTBOTO HA
TpaHCHopTHATa yCayra.

4. Makcumusuparme Ha epekToT o1 paboTara, npeKy KpeaTHBHOCTA Ha OrepaTUBHUTE
MeHauepu Bo ,,hucke — pack® rexnonorujara.

5. 3HAYMTEJIHO PacTOBapyBalke HA MaTHATA MpeKa, 3alITUTa HA JKUBOTHATA CpejMHA

OJ1 LUTETHUTE W3/1YBHHU racOBM.

[losuTnBHMUTE BAMjaHuja of ONTUMH3aLHjaTa Ha W300pOT Ha nokauujata Ha CTLL, ce

COrNelyBaat u npexy cieaHuTe edexTu:

Paseoj na coobparajnama ungppacmpykmypa BO CUTe BHIOBM, Criopes Mepkara Ha
epuxacen, Oe30eneH U eKOHOMUYEH COOOpaKaj, co MAKCUMAITHO YBaJKYBatbe HA MPUHLIMIIOT
3a OAPKI/IUB pa3Boj.

Hozabpsano exnyuyearve na P. Maxedonuja 6o coobparajuume ocku na Eepona,
TEHJEHUHM]A 33 MPUKIYYYBaIbe KOH €IMHCTBEHUOT nasap Ha uenvort EBponcku npocrtop.
OBa 0BO3MOXKYBa co3aaBarbe YCJIOBH 3a CIIMHCTBCHA M KOMMATHOMJIHA MH(pACTPyKTypa

IPHIATOACHA  KOH MYJATMMOJANHHOT TPaHCHOPT, T.e. Ha EBpomckata Mpexka Ha

MYJITHMO A THU TPAHCIIOPTHH OCKH.




- Cosoasarwe yciosu 3a pavnomepen pezuonanex paszeoj, CIpPeYyBale Ha MOKHOCTA 34
MPasHEHbE Ha LICJIM PErMOHAITHM 104payja, 0cOOEHO CEeNICKUTE CPeaHHM.

- Paszeoj na nosu mexnonocuu BO YNpaBYBambeTO CO cooOpakajHUTe TOKOBHM, pa3Boj Ha
COBPEMEHHM MOTOPHM BO3MIIa M Pa3BOj HA MH(OPMATUBHATA MOIPLIKA HA COOOpakajHHOT
H TPAHCTIOPTHUOT CHCTEM.

KonkperHute wmepku 3a mnobp3 passoj Ha CTLl u coBpemeHuTe TPaHCIIOPTHH
TEXHOJIOrUM 1WITO Tpeda aa rv npezeme P. MakenoHMja, CHCTEMATU3UPaHK ce BO TPU OCHOBHH
TPVIIK:

1. Iloaumuuko uncmumyyuonaanu

2. Hcmpaxcysauko pazeojuu

3. Onepamuenu co dehunuparse na Hocumenume Ha cood8emnU AKMUEHOCHIL.

Hacokute 3a Hatamowny ueTpaxyBatba TpeOa J1a ce 0BUBAAT BO CJACAHUTE MPABLIM:

- lloanaboka paspabotka Ha asu jorukara Kako MOJEN 3a W300p HA ONTUMAJIHO PELLCHHE
O/1 MOBEKE MOHYJAEHH BapHjaHTHH pelIeHH]a.

- JakHewe Ha craTucTMykata 0asa Ha MOJATOLUM HAa HMBO HA Jp)KABa W KOMIApaTHBHA
daHaJlu3a CO MOAATOLMTE OJ COCEIHMTE 3eMjH, NeUHUpAHM HA HUBO HA €/HAKBU
KPUTEPHUYMHU 3a BPEAHYBab€ 3a UCTH 00/1aCTH HA aHa/1M3a.

- Ilpumena na asu jorukara BO ONTUMM3UpAHLE HAa TOKOBUTE HA CTOKA BHATPE BO CAMMOT
Eeill,

- Cranpapansaumja u XapMoHHM3aLMja Ha MOAPavjeTo Ha MHGPACTPYKTYpATA 32 CHTE BUAOBH
Ha NMPEBO3HM CYOJeKTH, OJI aCMEKT HA MPHUMEHA Ha KOMOMHUPAHHOT TPAHCTIOPT.

- Pa3Boj Ha HOBM TeXHONOrMM HAa YNpaByBale €O COOOpaKkajHUTE TOKOBH, pa3Boj Ha
COBPEMCHH MPCBO3HW CPEACTBA M COOJIBETHA MH(OpPMATHYKA MOUIPIIKA 3a ClIEICHE W
Pa3B0j HA COBPEMEHHUTE TPAHCTIOPTHHU TEXHOJIOTHH.

- Bosenysamwe v npumena Ha aBromarcka naeHtTHdukaumja u 6ap KOJOBH Kako cMMGOIM 32
O3Ha4vyBambEe HA TPAHCMOPTHHOT CYNCTPAT BO LEIHOT HEMOB TPAHCTIOPTEH MPOLIEC.

Bxronmysawero Bo EBpornickara coobpakajua Mpeka, cO LETOCHO peclrieKTHpame Ha
cOBDEMCHHUTE TPAaHCMOPTHH TEXHOJIOIMM, TEXHHYKO — TEXHOIOUWIKUTE M OCTaHATH
AOCTUIHYBawba, CTONAHCKOTO MpuiiaroayBamwe, WTH., Oapaar on P. Makenonuja paspoj Ha
cooOpakaeH CHMCTEM CO HOB KBAIMTET M MOrojeMa Op3uHA Ha onciayxKyBawe. Mmajkn ja

TPCABHI MOMEHTA/IHATA CHTYauM)a, NoTpebHO € BeaHAL Ja Ce MPUCTANNU KOH PEKOHCTPYKLH]a
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H3a MOCTOJHATA MATHA W JKEJE3HUYKA MPe’Ka M Pa3BOj HA MPEkKa 0J1 CTOKOBHO TPAHCMIOPTHH

HEHTPH, aKO Cakame J1a ce BK1yunMe Bo EBponckuTe cooOpakajHu cTOKOBHM TOKOBH Ha 21 —

OT BEK.
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ABSTRACT

Goods and Transportation Centres (GTC) represent complex traffic nodes between
various goods and traffic flows whereby certain transport, logistics and production activities
take place. Judging by their structure and functionality, the Goods and Transportation Centres
stand for the largest and most complex form of an organized logistics system. When linked in
2 network, the GTC allow for assembly of logistical flows in time and space, thus contributing
1o quality resolution of problems in the freight traffic as well as for development of modern
ransport technologies.

As a modern concept of equalization of the logistics supply and demand, GTC have not
deen sufficiently acknowledged and have thus far been relatively unknown in the Republic of
Macedonia. One of the reasons for this is the deficiency of a model for optimization of the
GTC location in the network of the transportation system.

In the context of the aforementioned background, the research problem has been
defined in the following way:

The advantages of certain transportation branches become notable precisely on the
place of inter-connection of different kinds of transport, which is the place where the GTC
is located. The consequences of such situation - especially in terms of inadequate
pﬂsfrfﬂﬁing of the GTC - has a negative impact on the overall development of the national

economy and leads to problems affecting the protection and advancement of the living and

working environment.

This broad research problem sets the framework for identification of the research 1ssue

and the main variables, as follows:

C, —Investment costs for construction of GTC:;

C, = Goods flows and development potentials of the region;
C, — Traffic infrastructure in the region;

C, —Climate features of the region;

C; —Human resources.
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The above are viewed as advantages in bringing the final decision about the selection of the
location for the GTC as a sum of integrated actions for ensuring complete transportation
Service.

Based on the defined problem and research issue. the main hypothesis is being
defined.

By defining the positive traffic influences and application of an adapted
mathematical model, the process of planning and selection of location for GTC can be
optimized insofar as to achieve more qualitative, cost-effective, technical and
technological operation and development of modern transport technologies.

By defining the problem of research, and in close connection with the working
hypothesis, the objectives of the research are determined.

The main (specific) goal of the research is designing of a new optimization model of
the process of planning and selection of a location for G7C.

The aim of the research, and grounded in the defined mathematical model for GTC
location, will have positive influence on the overall economic development of the Republic of
Macedonia and its traffic system as a whole.

The overall objective of the research is the following:

Inclusion of the Republic of Macedonia in the Trans-European traffic system
through defining of a quality GTC network that will be incorporated in the European
GTC network in the most adequate way and with due consideration of the rational,
efficient, economically justified and environmentally friendly component of the
transportation system.

The existing models for optimization of the selection of the GTC location have the
following negative features:

¢ Insufficient criteria considered.

* Pre-defined time of service, which imposes limitation on the presentation of all
potential locations as most adequate locations.

* Limited application, i.e. best results are achieved for small networks in terms of a
small number of potential knots. By increasing the number of potential nodes and

users’ points, the existing models become very difficult to follow and resolve.
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in view of the features of the existing optimization models, the following conclusion has
emerged as logical:

If the fuzzy logic of the technological systems for production provides guarantees

for consistency and stability of the process, then it can undoubtedly also provide a solid

selution for the location of the facility, considering several alternatives.

The tuzzy model facilitates the collection between the relative value of the weight
entena and the potential GTC locations. Such an approach of application of fuzzy sets and
wilization of several criteria and possible alternatives for GTC location provides solid
solutions, classified by the level of importance. This was not the case with the solutions
provided by the existing models.

As a result of the research, a defined mathematical model emerged — fuzzy algorithm
which contributed to adequate selection of a location for the GTC, i.e. optimization of the
process of selection of a GTC location from the several possible alternatives, which
coninbuted to achievement of the specific goal of this research. The optimization of GTC
“ocation represented at the same time a process of defining the GTC network in the Republic
of Macedonia (Skopje, Gevgelija and Bitola), by giving preference to the advantages emerging
“om the contemporary transportation technologies (palletization, containers’ system, RO-RO,
LO-LO, RO-LO, FO-FO, Huckepack and bi-modal technology of transportation). This
Secomes important especially in terms of the points of interface of various traffic branches
(G TC), which improves the fundamental hypothesis of this research.

The main objective of the development of the transportation system in the EU is based
on the following basic premise: ,,Development of a transportation system that will be capable
o efficiently meet the needs for high quality transportation, with minimum negative effects on

e environment.”’

The basics of the new transportation system of the European Union are characterized
oy three attributes, namely:
- Interconnectivity of various transportation networks,

= Intermodality of services,

Interoperability, which is a concept underlying the philosophy of sustainable development

in the area of transport.




By careful analysis of these attributes, one arrives at the conclusion that the location of

e GTC is very important for achievement of the aforementioned positions, as they represent

points of contact between various transportation networks and agents. It 1s precisely the

inkage that is achieved by the modern transportation technologies on the point of inter-
connectivity.

The operation of the GTC cannot come about without due application of modemn
wansportation technologies that allow for quality and prompt integration accompanied with
munimal harmful effects on the environment. To achieve such integration, adequate space for
functioning of the GTC is required along with properly selected site. This is critical for
application and development of modern transportation technolo gies.

The current modally-oriented transportation of goods incurs “transaction costs”
oecause of which the inter-modal transportation becomes obsolete as compared to the
unimodal, provided the location of the GTC is inadequate. The optimally selected setting for
the GTC is particularly imperative in terms of reduction of transaction costs. Therefore, the
adequate location of the GTC opens opportunities for synthesis and coordination of
transportation, handling and storing activities, as well as for interconnectivity and
interoperability within a unique transportation chain. There is a strong symbiosis between the
location of the GTC and the modern transportation technolo gies.

The optimization of the choice for the GTC location has an influence on the
development of the modern transportation technologies, as follows:

- The optimal position of the GTC allows for uniting the transportation entities, whereby
the inter-modalism is set at the level of a .categnry of transportation, not at the level of
transportation by various transportation means.

- The optimization of the location of the GTC is in direct connection with the basic
principles of the EU transportation strategy (development of transportation
infrastructure, defining the standards for road and railway networks, standards for
combined transportation, etc).

- With the adequate location of the GTC, ,.the hucke — pack™ technology will fully attain

the most important social goals, namely:
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I.- Connecting the road and railway transport in a fast, safe and efficient manner,
without re-loading of goods from road to railway transportation means and vice
versa.

2. Optimisation of the share between the road and railway infrastructure and supra-
structure.

3. Expediting the handling and transportation of goods, and thus minimizing or fully
eliminating the labour in the production process of the transportation service.

4. Maximizing the effects of the work through improving the creativity of the
Operations Managers in the ,,hucke — pack* technology.

5. Significant alleviation of the road network and protection of the environment from
harmful pollutants.

The positive effects of the GTC location optimization are visible also in the following

terms:

- Development of transportation infrastructure of all kinds, according to the measures for
efficient, safe and cost-effective transportation, with due consideration of the principles of
sustainable development.

- Faster inclusion of the Republic of Macedonia in the traffic axis of Europe, a tendency for
joining the unique market of Europe. This enables creation of conditions for unique and
compatible infrastructure adapted to the multi-modal transportation, i.e. the European
network of multi-modal transportation axis.

- Creation of conditions for balanced regional development, by preventing the possibility for
neglecting entire regions, including the rural areas.

- Development of new technologies for managing transportation flows, development of

modern motor vehicles and development of information technology support to the traffic and

fransportation system.

The specific measures for more efficient development of GTC and modem
‘ransportation technologies that should be pursued by the Republic of Macedonia have been
systematised in three basic groups:

1. Political institutional

2. Research and development

3. Operational, with identification of the responsible parties for each given activity.
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The recommendations for future research range within the following lines:

= In-depth analysis of the fuzzy logic as a model for selection of an optimal solution from
several alternatives.

- Improvement of national statistical data and comparison analysis with data from
neighbouring countries, defined at a level of equal criteria for evaluation of identical areas
of analysis.

- Application of fuzzy logic in optimization of the goods flows within the GTC.

- Standardization and harmonization in the area of infrastructure for all kinds of
transportation entities, from the aspect of application of combined transport.

- Development of new technologies for management of transportation flows, development of
modern transportation means and adequate information technology support for monitoring
and development of modern transport technologies.

- Introduction and application of automatic identification and bar codes as symbols for
marking the transportation substrate in the entire transportation process.

The process of integration into the Eufﬂpean transportation network, with full

consideration of the modern transport technologies, technical and technological achievements,

the economic adaptation etc, necessitates that the Republic of Macedonia is obliged to develop
2 transportation system with new quality and efficiency of service. Given the current situation,
and if Macedonia were to join the European transportation and goods flow in the 21* century,
it 1s imperative for the country to embark on reconstruction of the existing road and railway

network and develop a new network of Goods and Transportation Centres.
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