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Sažetak: Geostrateško-geografski položaj Slovenije, integriranost u europsku kopnenu prijevoznu mrežu i izlaz na otvoreno more s razvijenim lukama predstavljaju prednosti Slovenskih željeznica (SŽ) u sklopu europske mreže koje treba iskoristiti.

Budući da kroz Republiku Sloveniju (istok – zapad i sjever – jug) prolaze najvažnijih vrste željezničkih veza kao što su E-pruge, paneuropski koridori, prioritetni projekti, ETCS-koridor (projekti) i RNE-koridori, Slovenija se uključuje u TEN-T mrežu. Pruge, koridori i prioritetni projekti kroz Sloveniju prolaze uglavnom  po istovjetnim relacijama, zbog čega često dolazi do nesporazuma te je stoga dan cjelovit prikaz različitih željezničkih veza (pruge, koridori, prioritetni projekti).

S obzirom na skori ulazak Republike Hrvatske u Europsku uniju i na očekivano širenje EU-a na područje Balkana, postoje osnove za uključivanje cijeloga X. koridora u TEN-T mrežu. To će osigurati prednosti X. koridora pred konkurentnim, alternativnim putovima.   

Analizirane su prilike X. koridora koje proizlaze iz pojednostavljenja i harmonizacije djelovanja prometnih sustava i mogućnosti korištenja EU-ovih fondova.

Ključne riječi: promet, željeznički promet, koridori, prioritetni projekti, X. Koridor
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UVOD

Da bi usluga željezničkog prijevoza bila uspješna, pored geostrateškog položaja države, njezine integriranosti u europsku kopnenu mrežu i uređenog izlaza na otvoreno more potrebni su mnogi drugi čimbenici, koji su opisani u nastavku.

Europu isprepliću mnogi koridori odnosno željezničke pruge koje međusobno konkuriraju za što veći opseg prijevoza tereta i putnika. Svaki koridor ima svoj potencijal koji može iskoristiti samo odgovarajućim infrastrukturnim, komercijalnim i „pravnim“ mjerama. Aktivnosti usmjerene na oživljavanje koridora moraju biti pozorno isplanirane te imati potporu većine država kroz koje koridor prolazi.



STANJE U SLOVENIJI

Geostrateško-geografski položaj Slovenije, integriranost u europsku kopnenu prijevoznu mrežu i izlaz na otvoreno more s razvijenim lukama predstavljaju prednosti Slovenskih željeznica u sklopu europske mreže koje treba iskoristiti. Republika Slovenija nalazi se na čvorištu X. i V. paneuropskoga koridora. S obzirom na to, kroz Sloveniju prolazi puno važnijih željezničkih relacija koje su opisane u nastavku.

Republika Slovenija nalazi se na čvorištu srednje Europe i Balkana kao što je prikazano na slici 1.


Slika 1:  Područja kojima gravitiraju Slovenske željeznice




Područje A – područje srednje Europe
Nema regulatornih ni tehničkih prepreka za operacije.
Riječ je o poslovnom području jednog od najvećih SŽ-ovih konkurenata (RCA), koji je istodobno njihov najveći korisnik.

Područje B – područje Balkana
Lokalni prijevoznici su zaštićeni jer države koje se nalaze na tome području još uvijek nisu dio Europske unije i liberaliziranog okružja.
Raspadom bivše Jugoslavije i uređenjem novih državnih granica nekada vrlo važan X. koridor izgubio je na opsegu prijevoza.
Zbog zajedničke povijesti s državama koje su bile su sklopu bivše Jugoslavije SŽ poznaje infrastrukturu i odgovorne u željeznicama u okružju.

Slovenske željeznice aktivno razvijaju nove usluge teretnog prijevoza s dodanom vrijednosti. Tako je 2010. uveo logističku uslugu Yana, odnosno uslugu prijevoza roba iz Francuske i Slovenije u Bugarsku, te logističku uslugu Zahony, odnosno uslugu prijevoza roba iz Francuske, Italije i Slovenije u Ukrajinu i Rusiju.

Slika 2: Prijevozni put logističke usluge Yana

Logistička usluga Yana povezuje Lyon (FRA), Bolognu (I), Milano (I), Veronu (I), Padovu (I) i Sežanu (SLO) s logističkom platformom Rail Port u Sofiji u Bugarskoj. Usluga obuhvaća kompletnu logistiku u klasičnom i kombiniranom načinu prijevoza, tj. dodatne usluge u terminalu (npr. pretovarivanje, skladištenje, carinjenje) i distribuciju pošiljaka u Bugarsku, provozne države preko Crnoga mora (Gruzija, Azerbajdžan…), Tursku i Grčku.


Slika 3: Prijevozni put logističke usluge Zahony

Logistička usluga Zahony (Karpaty Express) preko logističke platforme terminala Karpaty  u Batovu povezuje Lyon, Bolognu, Milano, Veronu, Padovu i Sežanu s Ukrajinom i Rusijom. Usluga obuhvaća kompletnu logistiku u klasičnom i kombiniranom načinu prijevoza pojedinih vagonskih pošiljaka, tj. organizaciju prijevoza (naručivanje vagona, izrada otpremnih dokumenata, praćenje pošiljaka), dodatne usluge u terminalima (pretovarivanje, skladištenje, carinjenje) i distribuciju pošiljaka do konačnih kupaca u Italiji i Francuskoj odnosno prijevoz u vagonima s novim dokumentima do konačnih odredišta u Ukrajini i Rusiji.

Izvor: Sanacija in reorganizacija sistema Slovenskih železnic; strategija Slovenskih železnic do leta 2020.; svibanj 2011.


Prednosti i prilike Republike Slovenije u željezničkom prometu

Prednosti Republike Slovenije su:
– geografski položaj
– integriranost u europsku kopnenu prijevoznu mrežu
– izlaz na otvoreno more s razvijenim lukama
– visok udio prihoda teretnih prijevoznika na europskome tržištu
– prijevoznička tradicija.

Prilike Republike Slovenije za poboljšanje željezničkog prijevoza koje treba iskoristiti:
– pojednostavljivanje i harmonizacija prometnih sustava
– razvoj novih prijevoznih tehnologija
– nastavak specijalizacije industrijske proizvodnje – povećanje opsega teretnog prijevoza
– preseljenje proizvodnje tehnološki manje zahtjevnih proizvoda u istočnu Aziju; sjeverni Jadran dobiva na važnosti
– pojednostavljivanje postojeće infrastrukture; slovenski pružatelji usluga bi na tržištu stvorili uvjete za cjelovite i ne previše parcijalne logističke usluge
– daljnja stabilizacija Balkana i uključivanje Turske u Europsku uniju omogućit će povećanje opsega prijevoznih relacija, ponajprije željezničkih provoznih
– razvoj suvremenih, brzih željezničkih pruga na koridorima koji prolaze kroz Sloveniju
– povećanje opsega iskoristivosti kapaciteta u međunarodnim zrakoplovnim lukama u Sloveniji, kapaciteta pojedinih objekata unutar infrastrukturnih jedinica, intermodalnih sustava (zrakoplovna luka – željeznica – cesta)
– korištenje sredstava iz EU-ovih fondova



EUROPSKA ŽELJEZNIČKA MREŽA

U ovome poglavlju opisane su važnije željezničke relacije/koridori koji prolaze Europom.

Važnije željezničke pruge odnosno koridori za međunarodni prijevoz jesu:
– važnije željezničke pruge za međunarodni kombinirani prijevoz – E-pruge
– transeuropska i paneuropska pružna mreža – paneuropski koridori
– prioritetni projekti
– ERTMS-projekti
– međunarodni željeznički koridori za konkurentan teretni prijevoz
– RNE-koridori
– TEN-T mreža.


3.1. Važnije željezničke pruge za međunarodni kombinirani prijevoz – E-pruge

Na slici 4 prikazana je važnija željeznička mreža zajedno s E-prugama te V. i X. paneuropskim koridorom koji prolaze kroz Republiku Sloveniju.







Slika 4: Prikaz E-pruga te V. i X. paneuropskoga koridora kroz Republiku Sloveniju

E-pruge:
– E 65: Gdanjsk – Varšava – Katowice – Zebrzydowice – Petrovice u Karvine – Ostrava – Breclav – Berggardstahl – Beč – Semmering – Bruck an der Mur – Klagenfurt – Villach – Rosenbach – Jesenice – Ljubljana – Pivka – Ilirska Bistrica – Šapjane – Rijeka 
E 67: Bruck an der Mur – Graz – Spielfeld Strass – Šentilj – Maribor – Zidani Most
E 69: Budimpešta – Murakeresztur – Kotoriba – Čakovec – Središče – Pragersko – Zidani Most – Ljubljana – Divača – Koper
E 70: Pariz – Macon – Amberieu – Culoz – Modane – Torino – Rho – Milano – Verona – Trst – Villa Opicina – Sežana – Ljubljana – Zidani Most – Dobova – Zagreb – Tovarnik – Šid – Beograd – Niš – Dimitrovgrad – Dragoman – Sofija – Plovdiv – Dimitrovgrad Sever – Svilengrad – Kapikule – Istanbul – Haydarpasa – Ankara
E 71: Budimpešta – Murakeresztur – Gyekenyes – Botovo – Koprivnica – Zagreb – Karlovac – Rijeka





E 85: Budimpešta – Kelebia – Subotica – Beograd – Niš/Kraljevo – Skopje – Gevgelija – Idomeni

Na gornjoj slici vidljivo je da većina E-pruga u Republici Sloveniji prolazi po X. i V. paneuropskom koridoru.


3.2. Transeuropska i paneuropska pružna mreža

Transeuropska pružna mreža definirana je na paneuropskim konferencijama (1991. u Pragu, 1994. na Kreti, 1997. u Helsinkiju) u cilju poboljšanja i modernizacije prometnih veza tadašnjih članica EU-a i članica koje su 2004. primljene u EU.

Deseti paneuropski koridor, koji prolazi po osi Salzburg – Jasenice – Ljubljana – Dobova – Zagreb – Tovarnik – Beograd – Skopje – Solun, te njegovi ogranci uvršteni su u mrežu prometnih koridora zadnji put 1997. godine, i to zbog ratnih zbivanja na jugozapadnome Balkanu.

Peti paneuropski koridor: Venecija – Trst/Koper – Postojna – Ljubljana – Budimpešta – Uzgorod – Lavov – (smjer Kijev)
– a: Bratislava – Žilina – Košice – Uzgorod
– b: Rijeka – Zagreb – Budimpešta (promijenjeno 1997.; prvotno Rijeka – Postojna)
– c: Ploče – Sarajevo – Osijek – Budimpešta (dodano 1997.).

Deseti paneuropski koridor: Salzburg – Villach – Jesenice – Ljubljana – Zagreb – Beograd – Niš – Skopje – Solun
– a: Graz – Maribor – Zidani Most – (Zagreb[footnoteRef:1]) [1:  U nekim dokumentima pojavljuje se i A-ogranak X. koridora do Zagreba, što znači dupliciranje] 

– b: Budimpešta – Novi Sad – Beograd
– c: Niš – Sofija (Sofija – Istanbul po IV. koridoru[footnoteRef:2]) [2:  U nekim dokumentima pojavljuje se samo do Sofije.] 

– d: Veles – Bitola – Florina preko Egnatie.

Transeuropska i paneuropska mreža obuhvaćaju 10 važnijih relacija koje su prikazane na slici 5.


Slika 5: Transeuropska i paneuropska pružna mreža


Slika 6: Deseti paneuropski koridor

Glavna svrha transeuropskih koridora jest povezivanje geografskih područja Europe.


3.3. Prioritetni projekti

Prioritetnim projektima smatramo skup projekata usmjerenih  na razvoj željezničke infrastrukture koji su definirani u sljedećim dokumentima:
– Odluka br. 1692/96 od 26. srpnja 1996. (obuhvaća 14 prioritetnih projekata, bez Slovenije)
– Odluka br. 884/2004 Europskog parlamenta i vijeća od 29. travnja 2004. (opseg prioritetnih projekata se sa 14 proširio na 30 te uključuju i Sloveniju)
– Odluka br. 661/2010 Europskog parlamenta i vijeća od 7. srpnja 2010.

Predviđeno je ukupno 30 prioritetnih projekata.

Na prioritetnim projektima trebalo je početi raditi prije 2010. godine. 

Šesti prioritetni projekt nosi naziv Željeznička os Lyon – Trst – Divača/Koper – Divača – Ljubljana – Budimpešta – ukrajinska granica, čiji dijelovi pripadaju V. paneuropskom koridoru:
– Lyon – St. Jean de Maurienne (2015); označava godinu uspostave prioritetnog projekta  
– tunel Mont – Cenis (2015 – 2017) , prekogranični dio 
– Bussoleno – Torino (2011)
– Torino – Venecija (2010)
– Venecija – Ronchi Sud – Trst – Divača (2015)
– Koper – Divača – Ljubljana (2015)
– Ljubljana – Budimpešta (2015).


Slika 7: Šesti prioritetni projekt pod nazivom Željeznička os Lyon – Trst – Divača/Koper – Divača – Ljubljana – Budimpešta – ukrajinska granica

Za razvoj Republike Slovenije važan je šesti prioritetni projekt pod nazivom Željeznička os Lyon – Trst – Divača/Koper – Divača – Ljubljana – Budimpešta – ukrajinska granica. Dijelovi te pruge odgovaraju V. paneuropskom koridoru.

Dokument predviđa cjelovitu mrežu kao konvencionalne pruge, ali ne u tekstu nego samo na shemi 3.21:
– Pivka – Rijeka
– Pragersko – Maribor – Šentilj – Graz
– Ljubljana – Jesenice – Villach
– Ormož – Središče – Čakovec.

Dokument predviđa brze pruge:
– Kopar – Divača
– Ljubljana – Jesenice
– Zidani Most – Pragersko – Maribor – Šentilj
– Pragersko – Hodoš.


3.4. ERTMS-koridori 

ERTMS-koridori određeni su:
– Odlukom Komisije od 28. ožujka 2006. o tehničkoj specifikaciji interoperabilnosti podsustava upravljanja, nadzora i signalizacije transeuropskog konvencionalnog željezničkog sustava (objavljeno pod brojem dokumenta C(2006) 964): Službeni list EU-a L/284; 16. listopada 2006.

Željeznička os Lyon – Trst – Divača/Koper – Divača – Ljubljana – Budimpešta – ukrajinska granica, čiji dijelovi odgovaraju V. paneuropskom koridoru: 
Lyon – St. Jean de Maurienne
tunel Mont-Cenis, prekogranični dio
Bussoleno – Torino
Torino – Venecija
Venecija – Ronchi Sud – Trst – Divača
Koper – Divača – Ljubljana
Ljubljana – Budimpešta.

Ljubljana – Zagreb – Beograd – Bar – Skopje – Solun briše se s izmjenama 2012. 
– Odlukom Komisije od 25. siječnja 2012. o tehničkoj specifikaciji interoperabilnosti podsustava upravljanja, nadzora i signalizacije transeuropskog željezničkog sustava (objavljeno pod brojem dokumenta C(2012) 172): Službeni list EU-a L751, 23. veljače 2012.
Valencija – Barcelona (2020)
Barcelona – Lyon (2015)
Lyon – Trst – Divača/Koper – Divača – Ljubljana – Budimpešta (2015) 
dijelovi te pruge odgovaraju V. paneuropskom koridoru:
Porto Marghera – Padova – Meastre (2020).

Glavni europski kolodvori, ranžirni kolodvori, teretni terminali i mreže teretnog prijevoza: (odsjek 7.3.5.): Ljubljana i Koper uspostava do 31. prosinca 2015.

Mreža ERTMS-koridora prikazana je na slici 8.


Slika 8: Europski razvojni nacrt za ERTMS

Glavna svrha ERTMS-koridora je stvaranje uvjeta za interoperabilnost europske željezničke mreže.   

Kroz Republiku Sloveniju prolazi ERTMS-koridor D koji se podudara s V. paneuropskim koridorom.


3.5. Međunarodni željeznički koridori za konkurentni teretni prijevoz

Međunarodni željeznički koridori za konkurentan teretni prijevoz određeni su Uredbom (EU) br. 913/2010 Europskog parlamenta i vijeća od 22. rujna 2010. o europskoj željezničkoj mreži za konkurentni teretni prijevoz (Službeni list EU-a L/276 od 20. listopada 2010).

U navedenoj dokumentaciji predviđeno je devet koridora za konkurentni teretni prijevoz u Europi.

Kroz Republiku Sloveniju prolazi:
ogranak V. koridora na relaciji Graz – Maribor – Ljubljana – Koper/Trst[footnoteRef:3] ; osnovni V. koridor Gdynia – Katowice – Ostrava/Žilina – Bratislava/Beč/Klagenfurt – Udine – Venecija/Trst/Bologna/Ravena [3:  Znači alternativni put] 

- rok za uspostavu koridora je 10. studenoga 2015.
VI. koridor: Almeria – Valencija/Madrid – Zaragoza/Barcelona – Marseille – Lyon – Torino – Milano – Verona – Padova/Venecija – Trst/Koper[footnoteRef:4]) – Ljubljana – Hodoš – Budimpešta – Zahony (mađarsko-ukrajinska granica) [4:  Znači alternativni put] 

- rok za uspostavu koridora je 10. studenoga 2013.


Slika 9: Međunarodni željeznički koridori za konkurentan teretni prijevoz br.6

Oba koridora odgovaraju podudaraju se s V. paneuropskim koridorom.

Svrha koridora za konkurentni željeznički promet jest proširenje, obnova ili razvoj željezničke infrastrukture i njezine opreme te uvođenje interoperabilnih sustava na europsku željezničku mrežu.


3.6. RNE-koridori 

Udruga upravitelja infrastrukture (u nastavku RNE) identificirala je 11 koridora. Zakonske podloge za definiranje RNE-koridora su:
– Smjernica 440/91 Europskoga gospodarstvenog vijeća o razvoju željeznica Unije od 29. srpnja 1991. 
– Smjernica 2001/14/EZ Europskoga parlamenta i vijeća od 26. veljače 2001. o raspodjeli kapaciteta željezničke infrastrukture i ubiranju pristojbi za uporabu željezničke infrastrukture i sigurnosnim potvrdama 
– odluke upravitelja infrastrukture.


Slika 10: Mreža RNE-koridora

Za Republiku Sloveniju važna su tri RNE-koridora, i to:
– 07: Gdynia – Ponetow/Varšava – Katowice – Beč/Bratislava – Trst/Koper
– 08: Lyon/Dijon – Torino – Ljubljana/Koper – Budimpešta
– 11: München – Salzburg – Ljubljana – Zagreb – Beograd – Sofija – Istanbul

Ciljevi RNE-koridora su:
– harmonizacija postupaka izrade voznog reda i dodjeljivanje relacija
– stvaranje uvjeta za liberalizaciju tržišta
– uporaba alata informacijske tehnologije
– izrada zajedničkih usklađenih programa mreže
– uređenje pravnih postupaka, CER, UIC, UNIFE.


3.7. TEN-T mreža

TEN-T mreža sastavljena je od dva vremenski odvojena projekta. Prvi je izgradnja središnje ili jezgrovite mreže koja bi trebala biti završena do 2030. godine. Izgradnju te mreže olakšat će uporaba pristupa, koji se temelji na deset već postojećih koridora koji će činiti podlogu za usklađen razvoj infrastrukture unutar TEN-T mreže. Drugi projekt jest uspostava opsežne napojne mreže koja će biti uspostavljena do 2050. te će njome biti pokrivena cijela Europska unija te će biti omogućen pristup svim regijama.

Nova mreža omogućila bi sigurniji promet, uklanjanje uskih grla te neometano i brže putovanje. Upravo zato će Europska unija u sljedećem financijskom razdoblju 2014. – 2020. izdašno pomagati financiranje izgradnje središnje mreže jer bi prvotni troškovi iznosili 250 milijardi eura. Europska unija poduprijet će izgradnju mreže s više financijskih instrumenata, pa i sredstvima iz Kohezijskog fonda, Europskog fonda za regionalni razvoj te iz zajmova Europske investicijske banke te kreditnim jamstvima.

Slovenija je u prijedlogu uredbe o smjernicama za razvoj TEN-T mreže uključena u:
–  sredozemni koridor (III. koridor), čija trasa prolazi od Algecirasa preko Madrida, Barcelone, Lyona i Torina do Milana. Slovensku granicu prelazi u Kopru te preko Ljubljane i Maribora nastavlja do Zalalöva i Budimpešte te vodi do ukrajinske granice, uključivo s čvorištem Ljubljana. Stoga je na sredozemnome koridoru, koji prolazi po istoj trasi kao i V. paneuropski koridor, Slovenija zauvijek zacrtana, ali se u nacrtima nalaze i neke infrastrukturne rekonstrukcije koje su u Sloveniji pod velikim znakom pitanja.
– 10. koridor Strasbourg – Danube; b. drugi odsjek: Graz – Maribor – Pragersko – studija

Izvor: Prijedlog Uredbe Europskog parlamenta i vijeća o smjernicama Unije za razvoj transeuropske prometne mreže (objavljeno pod brojem dokumenta COM (2011) 650 zaključno s 19. listopada 2011.) – tekstualni dio.

Slika 11: Mreža TEN-T mreže

U grafičkom dijelu prikazana je i dionica Zidani Most – Dobova (Obrežje).

Prilog 1: Skica prikazuje relaciju Trst – Divača – Ljubljana – Zidani Most – Dobova; plan brze pruge

Pored željezničke mreže važne su i ostale mreže (cestovna mreža, pristaništa, zrakoplovne luke).

Ministarstvo za infrastrukturu i prostor Republike Slovenije je 7. lipnja 2012. objavilo to da je Slovenija uključena u baltičko-jadranski koridor, i to provedbene zahtjeve da se Slovenija sa svojim ogrankom preko Maribora i Ljubljane do Kopra uključi u baltičko-jadranski koridor.

Financiranje
Europska komisija predlaže 31,7 milijardi eura, od toga 10 milijardi eura iz Kohezijskog fonda, koje bi na raspolaganju imale samo države koje na njega imaju pravo. Među njima je i Slovenija. Bez obzira na to za koji iznos novca iz EU-ovih fondova i za koje stavke će se države članice uskladiti, njihove vlade će za svaki projekt koji će se financirati novcem iz EU-ovih fondova morati osigurati i dio iz svojih državnih proračuna.

Republika Slovenija će:
između 2014. i 2020. trebati oko tri milijarde eura, a
do 2030. i devet milijardi eura.   


3.8. Glavna željeznička linija od istoka prema zapadu preko Slovenije

Relacije pruga, koridora i prioritetnih projekata preko Slovenije uglavnom su istovjetne te zato često dolazi do nesporazuma. Zbog toga je dan zajednički prikaz različitih željezničkih relacija (pruga, koridora, prioritetnih projekata).

Glavne relacije od istoka prema zapadu preko Slovenije:
– E-pruga br. 69: Budimpešta – Murakeresztur – Kotoriba – Središče – Pragersko – Zidani Most – Ljubljana – Divača – Koper – 1989,1994.
V. paneuropski koridor: Venecija – Trst/Koper – Postojna – Ljubljana – Hodoš – Budimpešta – Uzgorod – Lavov – (smjer Kijev) – 1991, 1994, 1997.
6. prioritetni projekt pod nazivom Željeznička os Lyon – Trst – Divača/Koper – Divača – Ljubljana – Hodoš – Budimpešta – ukrajinska granica – 1996, 2004, 2010.
projekt ETCS-koridor D: Valencija – Barcelona – Barcelona – Lyon – Trst – Divača/Koper – Ljubljana – Hodoš – Budimpešta – 2006, 2012.
6. konkurentni teretni koridor: Almeria – Valencija/Madrid – Zaragoza/Barceona – Marseille – Lyon – Torino – Milano – Verona – Padova/Venecija – Trst/Koper – Ljubljana – Hodoš – Budimpešta – Zahony (mađarsko-ukrajinska granica) i ogranak V. koridora na relaciji Graz – Maribor – Ljubljana – Koper/Trst; osnovni V. koridor prolazi Gdynia – Katowice – Ostava/Žilina – Bratislava/Beč/Klagenfurt – Udine – Venecija/Trst/Bologna/Ravena – 2010.
RNE-koridor 08: Lyon – Torino – Koper – Ljubljana – Hodoš – Budimpešta
3. mediteranski koridor: Algeciras – madrid – Valencija – Barcelona – Lyon – Torino – Milano – Trst – Divača/Koper – Ljubljana – Maribor – Zalalövö – Budimpešta – (mađarsko-ukrajinska granica); Prijedlog Uredbe za TEN-T mrežu 2011. godine.



PANEUROPSKI KORIDORI (V. I X.) I ALTERNATIVNE RELACIJE

Deset paneuropski koridor prolazi po osi Salzburg – Jesenice – Ljubljana – Dobova – Zagreb – Tovarnik – Beograd – Skopje – Solun, a njegovi ogranci bili su uvršteni u mrežu prometnih koridora 1997. zbog vojnih događanja na jugozapadnome Balkanu.

Peti paneuropski koridor prolazi po osi Venecija – Trst/Koper – Postojna – Ljubljana – Budimpešta – Uzgorod – Lavov – (smjer Kijev).

Za svaki koridor postoje alternativne relacije na koje se mogu preusmjeriti prometni tokovi koji su prvotno bili zamišljeni kao glavni koridor.

Oba koridora imaju prednosti, ali i mane u odnosu na alternativne koridore te na IV. i VII. koridor.


Slika 12: V. i X. paneuropski koridor te konkurentni koridori
 Prednosti:
– X. koridor: bolja usluga na balkanskoj trasi u smjeru Austrije. Smetnje: mali opseg prometa koji se može preusmjeriti iz Srbije u Mađarsku
– V. koridor: bolja usluga u smjeru Mađarske. Smetnje: taj se koridor uglavnom koristi za provoz kroz Mađarsku u Sloveniju te SŽ mora konkurirati mađarskim prijevoznicima (mađarsko željezničko tržište je konkurentnije u odnosu na slovensko).

Mane:
– X. koridor: konkurencija u Sloveniju može jednostavno ući iz Austrije (RCA preko Express Interfrachta), što bi imalo veliki učinak na tržišni udio
– V. koridor: konkurencija u Sloveniju može ući iz Mađarske (RCH i drugi privatni operatori)
– IV. koridor: vrlo konkurentna trasa iz Konstrance/Sofije/Istanbula prema Austriji/Njemačkoj, koja u sve većem opsegu preuzima promet s X. koridora 
– VII. koridor: alternativna trasa IV. koridora iz Konstrance kroz Srbiju prema Austriji/Njemačkoj (Konstrance je pristanište koje je konkurentno Solunu i Istanbulu).

Izvor: Sanacija in reorganizacija sistema Slovenskih železnic; strategija Slovenskih železnic do leta 2020., svibanj 2011.


4.1. Alternativne relacije V. paneuropskoga koridora

Alternativna relacija V. koridora je osnovni 5. međunarodni željeznički koridor za konkurentan teretni prijevoz koji je određen Uredbom (EU) br. 913/2010 Europskog parlamenta i vijeća od 22. rujna 2010. o europskoj željezničkoj mreži za konkurentni teretni prijevoz (Službeni list EU L/276 od 20. listopada 2010.), a koji prolazi relacijom Gdynia – Katowice – Ostrava/Žilina – Bratislava/Beč/Klagenfurt – Udine – Venecija/Trst/Bologna/Ravena.


4.2. Alternativne relacije X. paneuropskoga koridora

Nakon osamostaljenja Republike Slovenije na X. koridoru se, ponajprije na pruzi Ljubljana – Jesenice, bitno smanjio opseg prometa, i to za više od 80%. Dio tereta je s X. koridora preusmjeren na V. paneuropski koridor.

Alternativne relacije X. koridora prikazane su na slici 12.



Slika 13: X. koridor i potencijalne alternativne relacije

Na gornjoj slici jasno je vidljivo da su X. koridoru konkurentne dvije relacije.



4.3. Glavne odrednice V. i X. paneuropskoga koridora i prikazanih alternativnih relacija

Peti paneuropski koridor koji prolazi po osi Venecija – Trst/Koper – Postojna – Ljubljana – Budimpešta – Uzgorod – Lavov – (smjer Kijev):
– je za oko 100 km kraći od konkurentnoga koridora
– vrijeme putovanja kraće je oko 7 % 
– privlači oko 4 % više teretnog prijevoza i 20 % više putničkog prijevoza
– opseg uporabe energije manji je oko 7 %, a ispušta i oko 7 % manje ispušnih plinova CO2.

Deseti paneuropski koridor, koji prolazi po osi Salzburg – Jesenice – Ljubljana – Dobova – Zagreb – Tovarnik – Beograd – Skopje – Solun:
– je za oko 100 km kraći od konkurentnoga koridora
– vrijeme putovanja kraće je oko 12 % 
– privlači oko 12 % više teretnog prijevoza, a nakon modernizacije čak oko 50 % više tereta
– opseg uporabe energije manji je oko 50 %, a ispušta i oko 12 % manje ispušnih plinova CO2.

Izvor: Sanacija in reorganizacija sistema Slovenskih železnic; strategija Slovenskih železnic do leta 2020; svibanj 2011.



AKTIVNOSTI SLOVENIJE

Vlada Republike Slovenije je 24. studenoga 2011. potvrdila Prijedlog uredbe Europskog parlamenta i vijeća o smjernicama Unije za razvoj transeuropske prometne mreže te ga je poslala na izglasavanje Državnome saboru Republike Slovenije.

U Pragu je 20. ožujka 2012. na susretu ministara Višegradske skupštine (V4) i ministara Bugarske, Estonije, Latvije, Litve, Rumunjske i Slovenije s povjerenikom Europske komisije za promet Siimom Kallasom na kojemu se raspravljalo o reviziji TEN-T smjernica dr. Igor Šalamun, državni tajnik za promet, iznio stajalište Slovenije o reviziji smjernica TEN-T mreže te se zauzeo za to da se u priloge TEN-T uredbe u jezgru mreže uključi i željeznička relacija od zrakoplovne luke Jožeta Pučnika u Ljubljani preko Jesenica do Salzburga, a time i ista cestovna relacija. Isto stajalište dr. Šalamun predstavio i u Bruxellesu 22. ožujka 2012. na susretu Vijeća ministara EU-a za promet, telekomunikacije i energiju na kojemu se raspravljalo o TEN-T mreži i zrakoplovstvu.

Izaslanstvo Ministarstva za infrastrukturu i prostor pod vodstvom državnog tajnika  dr. Igora Šalamuna je 7. lipnja 2012. na zasjedanju Vijeća EU-a za promet, telekomunikacije i energiju (Vijeće TTE) uspjelo ponoviti ključni zahtjev da se Slovenija sa svojim ogrankom preko Maribora i Ljubljane do Kopra uključi u baltičko-jadranski koridor. To je gospodarsko-strateški vrlo važan koridor koji preko srednje Europe povezuje baltičke i sjevernojadranske luke. U osnovnom prijedlogu Europske komisije Slovenije je bila isključena iz toga koridora pa je koridor prolazio samo preko Austrije (Koralma) i vodio do talijanskih luka u sjevernome Jadranu.

Izvor: Ministarstvo za infrastrukturu i prostor Republike Slovenije



ZAKLJUČAK

Smirivanjem političkih sukoba na Balkanu te stupanjem država s istočnog dijela Balkana u Europsku uniju liberalizirat će se željezničko tržište i u tome dijelu Europe, što će omogućiti lakše postizanje interoperabilnosti, a što je preduvjet za postizanje konkurentnosti X. koridora.

S obzirom na skori uzlazak Hrvatske u EU te na očekivano širenje EU-a na područje zapadnog Balkana, relaciju X. koridora treba uvrstiti u:
– Uredbu br. 913/2010 Europskog parlamenta i vijeća od 22. rujna 2010. o europskoj željezničkoj mreži za konkurentni teretni prijevoz (Službeni list EU L/276 od 20. listopada 2010.) te u
– Prijedlog uredbe Europskog parlamenta i vijeća o smjernicama Unije za razvoj transeuropske prometne mreže.

Relacija Ljubljana – Jesenice – Beljak najbliža je željeznička veza Slovenije s južnom Njemačkom, gdje već danas prolazi veliki dio opsega prometa (dokument COM (2011) 650 donesen 24. listopada 2011).

Koridor X. je i najbliža veza država zapadne Europe s Balkanom (Grčka, Makedonija, Srbija, Bugarska, Kosovo, Albanija, Bosna i Hercegovina i Turska).  

Ako X. željeznički koridor neće prolaziti relacijom Jesenice – Beljak – Salzburg, prijevozni putevi iz Luke Koper će se produljiti ili pak preusmjeriti na druge vrste prijevoza ili na druge relacije, ali sigurno ne na koridor preko Maribora – Graza – Welsa i Passaua koji predviđa austrijska strana, jer je put puno dulji, a time i skuplji.

Neuvrštavanje toga željezničkog koridora u Prijedlog uredbe nije u skladu sa smjernicama Alpske konvencije, koja na području Alpa posebnu pozornost posvećuje tzv. zelenim vrstama prijevoza. Alpska konvencija je međunarodni dogovor o zaštiti prirodne baštine i održivi razvoj u Alpama. 

U članku 2. Opće obveze, pod točkom 1. navedeno je da ugovorne stranke moraju stvoriti uvjete za promišljeno i trajno korištenje resursa te za poštivanje načela preventive, odgovornosti onečišćivača te jedinstvene politike očuvanja i zaštite Alpa. Pritom jednako moraju poštivati interese svih alpskih država, njihovih alpskih regija te Europske unije.

Međunarodna suradnja u alpskom prostoru jača te se prostorno i strukovno širi. Ugovorne stranke obvezale su se da će za postizanje navedenih ciljeva pribjeći odgovarajućim mjerama koje će na području prometa biti usmjerene prema smanjenju opterećenja i rizika u prometu kroz Alpe i unutar njih do mjere koja je štetna za ljude, životinje, biljke te njihov životni prostor.  
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Abstract: For much of the 20th century, rail transport in Europe has been dominated by national monopolies which effectively excluded competitors from their networks. Starting in 1991, the EU developed legislation to open railways up to competition, which would help them regain modal share from road and air transport. 
The EU Directive 91/440 is legislation that sets out a framework and requirements for railways in the EU to allow open access operations on railway lines by companies other than those that own the rail infrastructure. Based on implication the Directive 91/440 made on evolution of railways transport EU Commission prepared a document titled White Paper: A strategy for revitalising the Community's railways which proposed strategy to further revitalise the Community's railways by creating a sound financial basis, ensuring freedom of access to all traffic and public services and promoting the integration of national systems and social aspects. The legislation was further extended by further directives which are collectively known as Railway Packages and are aimed solely at making existing legislation more effective.
As of January 2013 the fourth railway package had been adopted by the European Commission but not yet been approved by the European Parliament.
The fourth railway package is another attempt at reforming a rail sector still dominated by state-owned railway businesses that control both the tracks and the trains. They have repeatedly resisted attempts to separate the two parts of the business, which would allow more competition and put pressure on state-owned railway businesses to be more efficient, customer oriented and attractive to users, but less expensive and requiring less subsidy.

Key words: railway package, EU Directive, interoperability.

INTRODUCTION

Transport is crucial to the development of economy and society, since it enables economic growth and create jobs. In the light of the new challenges facing the European Union, the need for integration of transport in sustainable development has arisen. Mobility is crucial for the internal market and the quality of life of citizens.
The share of rail transport in the overall economic transport sector in recent decades has fallen dramatically. The share of freight transported by rail between 1970 and 1998 in Europe fell from 21.2% to 8.4%. Sign of decline in rail traffic is clearly shown by average contraction of the trans-European rail network in amount of 600 km per year for the last thirty years. In the same period, the trans-European road network increased by level of 1200 km per year.
The rail system is by its nature a monopoly public service activity. This business model has shown not to be appropriate, therefore the European Union has decided to reform the system of European railways. The liberalization of the rail transport was carried out in stages. Directives, regulations and decisions in the field of rail transport, which came into effect in three major packages have primarily give better access to the rail market to new undertakings.
Slovenia, like other EU Member States committed to comply with European directives and regulations and adapting national legislation to comply with them, which had a decisive influence on the development of the railway system in Slovenia.



MILESTONES OF RAIL SECTOR LIBERALIZATION

In 1991, the European Union has started to develop legislation that would allow the revitalization of the railways. Directive 91/440/EEC set the context for the development of the railway sector.


2.1. Council Directive 91/440/EEC on the development of the Community's railways

The first step towards revitalizing the railways sector in the EU was set by the Directive 91/440/EEC, which aims to facilitate the adoption of the Community railways to the needs of the single market and increase their efficiency. To achieve this objective four main guidelines were set:
•	management independance of railway undertakings: railway undertakings must have independent position regarding the management, administration and internal control in administrative, economic and financial matters, according to which they will have assets, budgets and accounts separate from the state.
•	separation of the management of railway operation and infrastructure from the management of railway transport services: member States shall take the measures necessary to ensure that the accounts for business relating to transport services and those for business relating to the management of infrastructure are separated and are not to be used to finance one another. The infrastructure manager shall charge a fee for the use of railway infrastructure to railway undertakings and international groupings using that infrastructure. Organizational or institutional separation of infrastructure from transport service is optional.
•	improvement of financial structure of railway undertakings: Member States, together with the existing railway undertakings in the public domain or under public supervision, set up appropriate mechanisms to reduce the indebtedness of such undertakings to a level that allows normal operations.
•	ensuring access to the networks of Member states for international groupings of railway undertakings and for railway undertakings engaged in the international combined transport of goods:  


2.2	Complementary Directive

2.2.1	Council Directive 95/18/EC on the licensing of railway undertakings

This Directive concerns the criteria applicable to the issue, renewal or amendment of licences by a Member State intended for railway undertakings which are or will be established in the Community. Member States should, in accordance with this Directive establish the body responsible for issuing licenses to operators providing services referred to in Directive 91/440/EEC and the implementation of the obligations imposed by the Directive (licensing authority).

2.2.2	Council Directive 96/35/EC on the appointment and vocational qualification of safety advisers for the transport of dangerous goods by road, rail and inland waterway

The Member States must take the necessary measures to ensure that undertakings the activities of which include the transport of dangerous goods by road, rail or inland waterway each, appoint one or more safety advisers for the transport of dangerous goods, responsible for helping to prevent the risks inherent in such activities with regard to persons, property and the environment.
Minimum required skills for safety adviser were defined by Directive 2000/18/EC.

2.2.3	Council Directive 96/48/EC on the interoperability of the trans-European high-speed rail system

National regulations, internal rules and technical specifications that are used by railway companies of the Member States have major differences. This situation has prevented the smooth rail transport system in the Community.
The directive aims to establish the conditions that must be met to achieve interoperability of the trans-European high speed rail system. Terms relate to construction projects and construction, upgrading and operation of infrastructure and rolling stock.
The introduction of the Directive has initiated the process of developing technical specifications for interoperability. At the beginning this revolutionary idea of technical harmonization caused many problems, which led to foundation of European Association for Railway Interoperability AEIF with a mission to make the draft of technical specifications for interoperability (TSI).


2.3  White Paper: A strategy for revitalising The Community's railways
White Paper is a document that gave a new impetus to changes in rail transport and is by content continuation of Directive 91/440/EEC on the development of railways in the Community.
The White Paper meets the need to lay down a strategy to revitalise the Community's railways by creating a sound financial basis, ensuring freedom of access to all traffic and public services and promoting the integration of national systems and social aspects. For the railways to flourish, clear financial objectives and a proper division of responsibilities between the State and railway companies are essential. The railways must have a financial structure that allows effective, independent management.
Modification of Community legislation has been proposed to ensure the separation of infrastructure management and transport operations into distinct business units, with separate management and balance sheets. A strategy of integration of national rail systems was also set. It would be necessary to improve interoperability in a cost-effective way, particularly on international routes, and reduce delays at the border for freight.


2.4 The first Railway Package - Infrastructure Package

The first railway package, which was presented by the Commission in 1998, has focused on the shortcomings of the Directive 91/440/EEC and is based on the consensus reached by the decision-makers in the analysis of the White Paper of 1996.
The package which consists of three closely related Directives, anticipates that each railway undertaking licensed in accordance with Community criteria has access to infrastructure on fair and equal terms to offer railway services, starting with international freight on the trans-European rail freight network.
The package was published on 15 March 2001 with a strong signal of national and European policy-makers to fully change the regulatory framework of railways sector to ensure better conditions against other means of transport.


[bookmark: _Toc319914086]2.4.1 Council Directive 2001/12/ES on the development of the Community's railways
Directive 2001/12/EC is amending Directive 91/440/EEC on the development of the Community. It imposes Member States to adapt the legislation in a way that would allow licensed European railway undertakings to access trans-European rail freight network TERFN (50,000 km of routes, which includes the ports and freight terminals) no later than 15 March 2003. No later than 15 March 2008, should these rights extend to the whole trans-European rail network.

[bookmark: _Toc319914087]2.4.2 Council Directive 2001/13/ES on the licensing of railway undertakings 

Directive 2001/13/EC is amending Directive 95/18/EC on the licensing of railway undertakings with two main modifications:
authority responsible for licensing may not provide transport services by rail and must be independent of the authorities and the carriers providing such services
license is valid throughout the Community
Directive consist the conditions that companies must meet in order to secure a license for freight services through TERFN. Terms of license are financial, economic and of safety nature.
The license itself does not entitle the holder to access the rail infrastructure. The railway transport operators must acquire also a safety certificate and have a train path allocated by Safety Authority to carry out their activities.

2.4.3 Directive 2001/14/EC on the allocation of railway infrastructure capacity and the levying of charges for the use of railway infrastructure and safety certification

Third directive of the package is Directive 2001/14/EC, which defines the principles and procedures to be applied with regard to the setting and charging of railway infrastructure charges and the allocation of railway infrastructure capacity. Member States shall ensure that charging and capacity allocation schemes for railway infrastructure follow the principles set down in the Directive and thus allow the infrastructure manager to market and make optimum effective use of the available infrastructure capacity.
Subject to the condition of management independence, Member States shall establish specific charging rules or delegate such powers to the infrastructure manager. The determination of the charge for the use of infrastructure and the collection of this charge shall be performed by the infrastructure manager.
In case the infrastructure manager is not independent of any railway undertaking, the functions other than collecting the charges shall be performed by a charging body that is independent in its legal form, organisation and decision-making from any railway undertaking.
Directive gave infrastructure manager the task to prepare and publish The Network Statement which must include information on technical matters, restrictions on network, conditions for access to the network and the rules for the allocation of infrastructure capacity for individual carriers. The network statement must contain the rules, deadlines, criteria and procedures for the allocation of train paths and the principles and criteria for the allocation and determination of charges and tariffs.
The Directive imposed to Member States the requirement to draw up a performance scheme which shall encourage railway undertakings and the infrastructure manager to minimise disruption and improve the performance of the railway network. This may include penalties for actions which disrupt the operation of the network, compensation for undertakings which suffer from disruption and bonuses that reward better than planned performance.
Member States shall establish a regulatory body. This body, which can be the Ministry responsible for transport matters or any other body, shall be independent in its organisation, funding decisions, legal structure and decision-making from any infrastructure manager, charging body, allocation body or applicant. An applicant shall have a right to appeal to the regulatory body if it believes that it has been unfairly treated, discriminated against and in particular against decisions adopted by the infrastructure manager.


2.5 White Paper: European transport policy for 2010: time to decide

Based on the conclusions of the first railway package, The White Paper on European transport policy clearly advocated the continued development of a European railway area.
The document sets the guidelines for the development of all forms of transport (road, rail, air and waterborne transport and intermodal transport) by the year 2010. The White Paper determined a joint EU Member States strategy, with a view to establishing a single European railway system by 2020. This goal was joined by the International Union of Railways (UIC) Community of European Railways (CER), the International Association of Public Transport (IUPT) and the Association of European Railway Industries (UNIFE).
One of the main measures for revitalizing the railways is establishment of an integrated, efficient, competitive and safe railway system, and setting up of an independent network, which will be dedicated to freight.
The strategy wrote the most important objectives:
increase the share of passenger traffic from 6 to 10% and freight from 8 to 15% in overall transport sector
an increase in labour productivity for three times,
50% increase in the efficiency of energy consumption and 50% reduction in pollution
increase the capacity of infrastructure relatively to the objectives of the increasing share of rail turnover
Objectives to be achieved by the introduction of measures such as:
ensure high quality of service
removing of barriers to the entry of foreign rail operators in the new market
improvement of environmental impacts (especially noise)
gradual introduction of independent freight network
opening of the market in passenger traffic
improving the passengers rights (e.g. reimbursement tickets fairs in case of delays)
The White Paper announced the opening of the rail market until March 2003, when the provider of transport services should be available to 50,000 km of trans-European rail network.
Guidelines for the development were given a statutory basis in the second and third railway package.


2.6 The second railway package

Indication for adoption of second railway package was done by The European Commission in the document Communication from the Commission to the Council and the European Parliament Towards an integrated European railway area, which was issued on 23 January 2002. The document contains of five proposals aimed at further expansion and opening of the freight market, the increase in rail safety and promotion of interoperability. The proposals has been realized in a series of measures (directives and regulations), which were adopted in 2004. The adoption of this package, which provides full opening of the freight market till 2007 has shown that policy makers wish to continue creating a common railway area.

[bookmark: _Toc319914091]2.6.1 Directive 2004/49/ES on safety on the Community’s railways

Prior to the adoption of the second railway package the safety of the railways was imposed in several directives. The Directive is an attempt to establish regulative framework for rail safety in the EU and, consequently, the elimination of technical barriers of international transport operations. Member States shall ensure the establishment of Safety Authority responsible for rail safety in accordance with this Directive and Independent body to investigate the accident.
The main task of the safety authority are the issue, renewal, amendment and cancellation of:
Safety Certificate for railway operators and
Safety Authorization for infrastructure manager (license for management of infrastructure)
The safety authority shall publish an annual report on the activities of the previous year and forward it to the European Railway Agency - ERA. In addition to changes in the granting of safety certificates and safety authorizations, the report must also contain information on common safety indicators (CSI) as well as experience in the supervision of managers and operators.
Each Member State shall ensure that investigations of accidents and incidents mentioned in the Directive are done by permanent investigating body having at least one investigator who, in the event of an accident or serious incident, is able to perform the function of investigator-in-charge. This body must be organizational, financial and legally  separated from the infrastructure manager, railway undertakings, the authority to determine charges, the allocation body and notified body. In addition, it must be functionally independent from the safety authority and the regulatory authority.
For the purpose of development and management of the railway safety the Directive introduces a common safety targets (CSTs), common safety indicators (CSIs) and common safety methods (CSMs).

[bookmark: _Toc319914092]2.6.2 Directive 2004/50/ES

Directive 2004/50/EC amended Directive 96/48/EC on the interoperability of the rail system for high-speed and Directive 2001/16/EC on the interoperability of the conventional rail system. The need for change was triggered by a process of developing technical specifications for interoperability, through which there were new insights and problems posed which current directives did not treat well.
At the time of issuing the second railway package it was already clear that the process of development of the TSI takes place at a slower pace than anticipated. As a result and to speed up the process, measures were introduced on three fronts:
better coordination of investments in different Member States in cross-border projects
use of TSI in ongoing maintenance projects and upgrades before the official release of TSI
the introduction of TSI must be provided with financial support from the budget for trans-European network.

2.6.3 European Railway Agency – ERA

Before the liberalization, technical standards and safety regulations were posed by national carriers themselves, which from marketing point of view was not disputed, since they had a monopoly. Opening of the rail market caused changes in roles of the various participants in the rail market, so the idea of ​​establishing a common, effective steering body in the form of a community agency for safety and interoperability of the rail arose.
The agency was established by regulation 881/2004 in 2005 by the name European Railway Agency. Its primary purpose is technical support to Member States and the Commission in the field of security and interoperability of the rail network and the development and implementation of the TSIs.
One of the first tasks of the agency after the establishment was to determine true state of rail safety in each Member State and to provide conclusions on what needs to be improved. For historical reasons, the European countries have quite different rules of safety. This is an obstacle for the creation of new railway undertakings and execution of their activities in foreign countries. In order to gradually achieve uniform safety rules, ERA closely monitors national safety rules and informs of this the European Commission. ERA shall also check whether those rules are in accordance with European legislation and advise the national authorities in the field of security.
The Agency has established two groups operating in the field of rail safety. The first group is responsible for the development of common safety methods (CSMs), which concern the level of safety, the implementation of safety objectives and other requirements of the individual Member States. The second group is responsible for setting up common safety targets (CSTs), which represent the lowest level of safety each country must ensure.
Another important task is to ensure the interoperability of the European rail network. The Agency should ensure the rail system, which will enable safe and uninterrupted movement of trains and at the same time meet the required standards.
Agency is also responsible for the development of the ERTMS system (European Rail Traffic Management System), which includes ETCS (system of signalling and traffic control) and GSM-R (radio system for voice and data communication).

[bookmark: _Toc319914094]2.6.4 OTIF (The Intergovernmental Organisation for International Carriage by Rail)

The second railway package also discussed the situation of Member States in organisation OTIF (The Intergovernmental Organisation for International Carriage by Rail). Member of OTIF are states which have adopted the Convention concerning International Carriage by Rail (COTIF). These are all EU Member States, candidate countries and some countries in Africa and Asia. In 1999 COTIF has been reformed, with member states adopting the Vilnius Protocol.
By the adoption of the second package, Vilnius Protocol was not ratified by any Member State, since after the adoption of the first railway package, states had no competence. Therefore, in this package there was a proposal, that the EU commits to the protocol and thereby allows the ratification of the protocol by member states.

[bookmark: _Toc319914095]2.6.5 Directive 2004/51/ES on the development of the Community's railways

Directive is amending Directive 91/440/EEC. It refers to the expansion and accelerates the opening of rail freight transport. The prospect of new businesses in the rail freight market would result in better performance and greater competition in the sector, which would be closer to customers. This would also attract new capital and new companies, which would improve offer on market and adapt it to the needs of its customers.
While the first railway package put the foundations for opening the rail market for international freight services, the second package allowed also the creation of new domestic operators. In some countries, such as Austria, Germany, Italy, Netherlands, Sweden and the UK, this has been possible even before this package and the experience of these countries were mostly positive.
Directive shifted the date for access of railway undertakings to the whole trans-European rail network, for the purpose of performing services for the international carriage of goods to the first January 2006. Date of liberalization of national rail freight, including cabotage, was shifted to the first January 2007.
The first and second railway packages provided the legal basis for the establishment of a single market for rail freight services. The measures cover market access, licensing and safety certification of railway undertakings, access to infrastructure and the calculation of charges for its use, the establishment of a legal framework for rail safety and measures to ensure technical interoperability of the rail system.


[bookmark: _Toc319914096]2.7 The third railway package

On 3 March 2004, the Commission adopted the third railway package, which contains new measures to achieve the revitalization of European railways. Package deals with drivers licensing, quality of service for rail freight, passenger rights in international railway transport and market opening for international rail transport services for passengers. Directives were adopted on 23 October 2007.

[bookmark: _Toc319914097]2.7.1 Directive 2007/58/ES

The purpose of the directive was to ensure railway operators the right of access to the rail infrastructure in all Member States by 01.01.2010, for the purposes of operating an international passenger service. Rail carriers will be given the right to carry passengers to and from any station on an international route, including domestic stations.
To achieve this objective, it was necessary to adapt Directive 91/440/EEC on the development of the Community's railways and Directive 2001/14/EC on the allocation of railway infrastructure capacity and the levying of charges for the use of railway infrastructure and safety certification.
Directive, with the year of implementation in 2010, has the following objectives:
increase in the number of passengers, lines and kilometres driven on single line,
increase the share of rail transport compared to other modes of transport,
increasing investment in high-speed trains and reducing the conventional,
a positive impact on employment in the railway sector
improved safety
[bookmark: _Toc319914098]2.7.2 Directive 2007/59/ES on the certification of train drivers operating locomotives and trains in the Community

In accordance with Directive 91/440/EEC and its amendments rail carriers gradually obtained access to a growing rail network. In 2007 every licensed railway undertaking had access to the whole trans-European rail network for the provision of domestic and international freight services. The extension of rights inevitably led to an increased need for drivers who are trained and certified for operation in more than one Member State. Since the legislation in the field of certification significantly differentiate from state to state, it was necessary to adopt rules for the certification at Community level.
The Directive contains requirements for obtaining the certificate for train drivers. Conditions treat minimum driver age, physical and mental fitness, professional experience and knowledge of specific topics relevant to the management of locomotives. Knowledge of local infrastructure and language is also prescribed.
For to execute his work the driver needs the licence, which shows that he meets the medical requirements, basic education and general professional skills, as well as one or more certificates indicating the infrastructures on which the holder may drive and the rolling stock vehicles he can drive.
Licenses shall be valid throughout the territory of the Community. On the other hand certificate only applies on the infrastructure and rolling stock identified on it. Licenses are issued by the safety authority, certificates are issued by the railway undertaking or the infrastructure manager. Sample of licenses and complementary certificates are prescribed in the Directive and are thus the same for the whole Community.

[bookmark: _Toc319914099]2.7.3 Regulation 1371/2007/ES on rail passengers’ rights and obligations

An important aspect of the reform of rail system is regulation of the rights of passengers, which has been adopted by regulation 1371/2007/EC.
With this regulation the Commission ensures a certain minimum quality of services provided by carriers. The main goal is a protection of passengers' rights in the event of cancellations or delays. The carrier is required to help individuals with limited mobility. Special attention is given to the payment of compensation in case of accidents, whether it is an injury to a passenger or luggage (rail transport in this area is closing to the air transport).
[bookmark: _Toc319914100]
2.8 Regulation No. 352/2009 on the adoption of a common safety method on risk evaluation and assessment

On 24. April 2009 the European Commission adopted regulation No. 352/2009 on the adoption of a common safety method on risk evaluation and assessment as referred to in Article 6 (3) (a) of Directive 2004/49/EC.
The purpose of the CSM on risk evaluation and assessment is to maintain or improve the level of safety of the Community's railways. The CSM on risk evaluation and assessment shall apply to any change of the railway system in a Member State, as referred to in point (2)(d) of Annex III to Directive 2004/49/EC, which is considered to be significant. Those changes may be of a technical, operational or organisational nature. As regards organisational changes, only those changes which could impact the operating conditions shall be considered.
Assessment body means the independent and competent person, organisation or entity which undertakes investigation to arrive at a judgement, based on evidence, of the suitability of a system to fulfil its safety requirements. The criteria to be met by the assessment body are listed in the Annex to the Regulation.


2.9 The fourth rail package

In January 2013 The European Commission has adopted the fourth Railway Package made up of six legislative proposals focusing on four key areas. 
EU wide approvals:  to save time and money for companies, trains and rolling stock should be built and certified once to run everywhere in Europe.  There should be one safety certificate for companies so they can operate EU wide. 
A structure that works; to ensure the rail network is run in an efficient and non-discriminatory manner, the Commission is proposing to strengthen infrastructure managers and ensuring that the two functions of managing the tracks and running the trains should be kept apart.
More access to the railway; to encourage innovation and efficiency, the Commission is proposing to open up domestic passenger railways to new entrants and services efficiency 
A skilled workforce;  a vibrant rail sector depends on a skilled and motivated workforce. The rail package ensures that Member States can go further to protect staff when public service contracts are transferred.
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Sažetak: U poslednjih dvadeset godina u svim zemljama centralne, istočne i jugoistočne Evrope su se desile radikalne društveno-ekonomske promene, koje su još u toku. Međutim, ove promene se nisu odrazile na sistem i pristup izboru železničkih projekata. Drugim rečima, srušen je jedan sistem a nisu stvorene norme i pravila u ovoj oblasti za drugi. Rezultat ovoga je veliki broj neadekvatnih i neodgovarajućih projekata koji su finansirani a ni blizu nisu dali proklamovane rezultate. U ovom radu, na bazi bogatog iskustva i po sistemu najboljih primera iz prakse, autori predlažu postupke i metode kojima je moguće izvršiti optimizaciju i unaprediti izbor projekata za finansiranje.

Ključne riječi: optimalanost, opravdanost, železnički projekti

Abstract: In the last twenty years in all countries of Central, Eastern and Southeastern Europe occurred a radical socio-economic changes, and some of them are still under way. However, these changes are not reflected in the system and the approach to the selection of railway projects. In other words, a system is destroyed without creating norms and rules for the new system. The result is a large number of inadequate and inappropriate projects funded without reaching proclaimed results. In this paper, based on extensive experience and best practices, the authors propose procedures and methods that could be undertaken for improvement and optimization of the projects funding selection.
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1. ISTORIJAT PROBLEMA

U periodu pre političkih i društvenih promena koje su se desile u svim zemljama centralne, istočne i jugoistočne Evrope, zadatak eksperata i projekanata, u našoj zemlji,  je bio da slede zadatke i ciljeve definisane planovima i programima centralnih, odnosno republičkih, političkih organa [1, 2, 3]. U to vreme samo sporadično su se pojavljivali konsultanti. Projektanti i eksperti su imali stalne poslove i pripremali su dokumentacije za srednjoročno i dugoročno definisane projekte. Zadatak eksperata, pa i onih koji su radili studije opravdanosti, je bio ili da u pripremi stateških odluka političkih organa utvrde koji projekti su realno opravdani ili posle definisanih projekata da dokažu opravdanost tih projekata.  Interesantno je zapažanje, u to vreme jednog od čelnika Svetske banke, koji je rekao da kada god su imali neiskorišćenih sredstava, znali su da u Jugoslaviji ima pripremljenih kvalitetnih projekata u koje mogu da ih ulože.

Političkim i društvenim promenama menja se i stanje u oblasti planiranja i projektovanja [4, 5, 6, 7, 8, 9 ]. Strateški ciljevi i opredelenja su se promenila. Osnovni cilj svih novonastalih država je postao približavanje i ulazak u Evropsku Uniju. Novoformirane države su se suočile sa ogromnim ekonomskim problemima. Akutna je bila potreba za svežim finansijskim sredstvima. Do njih se najlakše moglo doći za projekte koji su se uklapali u strateške planove Evropske Unije. Na brzinu je definisan veliki broj, uglavnom infrastrukturnih projekata, za koje nisu postojala predhodno urađena  istraživanja i studije. Pojavljuje se žestoka međunarodna konkurencija. Za mnoge projekte su dobijene donacije na kojima domaće istraživačke i projektantske kuće nisu mogle da učestvuju ili nisu ispunjavale, veoma stroge kriterijume. Velike poslove (a u poslednje vreme, sa produbljivanjem ekonomske krize, i manje) dobijaju inostrane istraživačke, projektantske i konsultantske firme, koje angažuju pojedince, domaće eksperte (konsultante). Zadatak eksperata, posebno onih koji su radili studije opravdanosti, se najčešće svodio na dokazivanje opravdanosti projekata, koji su generalno bili dogovoreni sa međunarodnim finansijskim institucijama (MFI). Slobodno se može reći da nije urađena studija opravdanosti koja je pokazala stope manje od normiranih. Ne samo domaći političari nego i MFI su bile "zadovoljne" ovakvim rezultatima. I lokalni političari i MFI su se prikazivali kao uspešni. Cela operacija je bila moguća jer su kod MFI postojala raspoloživa sredstva koja je trebalo utrošiti. Naravno da su MFI, kao svaki dobar bankar, kako se tada mislilo, veoma dobro zaštitile plasirana sredstva raznim garancijama, najčešće na nivou vlada i parlamenata zemalja kojima su dodeljivani zajmovi. Rezultat takvog pristupa je bio da se jednom prihvaćena opravdanost jednog projekta više nije proveravala. Ima dosta primera gde se u studijama opravdanosti računalo samo na direktne troškove (investicije) u infrastruktur a ne i sa ostalim troškovima a efekti su računati i oni koji realno neće biti. Ili, urađena studija opravdanosti pokaže zadovoljavajuće stope rentabilnosti a onda u realizaciji projekta troškovi daleko prevaziđu planirane, ili obim saobraćaje bude daleko od planiranog. Bilo je i slučajeva da se za određenu visinu kradita planira nabavka određenog broja vozila, a onda se (na raspisanom  tenderu) dobije manje vozila. Nikada, u tim slučajevima, nije izvršena inovacija studija opravdanosti ili preispitivanje dodeljenih kredita. 

Sve ovo je rezultiralo da je finansiran veliki broj projekata koji realno nisu imali efekte i koristi sa kojima se računalo, odnosno, reč je, vrlo često, o neprofitabilnim projektima. I u našim državama ima više takvih projekata ali najdrastičniji su primeri u Grčkoj. 

Sa pojavom ekonomske krize, situacija se drastično promenila. Pokazalo se da dobar deo država koje su uzimale takve kredite nije u stanju da ih vraća. Opet je najkarakterističniji primer Grčke gde je odmah na početku krize otpisano 50% duga te države. Slična situacija je i u drugim državama koje muku muče sa otplatom prispelih anuiteta, i zbog takvih ulaganja danas nisu u stanju da se ozbiljnije zadužuju za preko potrebna sredstva. I MFI su se našle u teškoj situaciji. Sa jedne strane veliki dužnici muku muče da vraćaju kredite. Nekima je, kao što smo videli morao biti otpisan deo duga i taj proces nije završen, jer će se verovatno pojaviti još država kojima će na ovaj ili onaj način biti otpisan deo dugovanja. Sa druge strane, kako zbog predhodnog, tako i zbog ekonomske krize i manjih mogućnosti država koje su najviše učestvovale u formiranju fondova MFI, smanjen je obim raspoloživih sredstava kod MFI za finansiranje novih projekata. Kao što se vidi ni "čvrste" garancije vlada ili parlamenata država nisu previše pomogle MFI u obezbeđivanju vraćanja nerentabilnih investicija. Jednom rečju došlo je do otrežnjenja kako država i vlada tako i MFI.



2. IZMENJENI DRUŠTVENO-EKONOMSKI USLOVI

Kao što je pokazano u predhodnom poglavlju, izmenjeni uslovi su nastali zbog neodgovornog ponašanja političkih struktura mnogih država u tranziciji, koji su bili spremni da svoje države dovedu i do „kreditnog ropstva“. Ništa manje nisu "krive" ni MFI, koje su "olako" odobravale kredite. Jasno da su ovi razlozi dodatno pojačani ekonomskom krizom koja ne slabi, a koja se odražava na smanjenje obima raspoloživih sredstava kod MFI. I ne samo to. Sama Evropska Unija, po mnogim pokazateljima, se nalazi pred  ozbiljnim izazovima reformi i promena, za koje još uvek nema jasno trasiranog pravca u kome će ići. Ali je sigurno da će se smanjivati obim kako bespovratnih sredstava u fondovima EU, tako i da će se zaoštravati uslovi zaduživanja. U mnogim državama, zbog prezaduženosti, zaoštriće se uslovi novih zaduživanja. Drugim rečima, sigurno je da će se tražiti mnogo veća odgovornost projektanata i ostalih autora projektne dokumenatacije a prvenstveno autora studija opravdanosti.

Ne treba biti naivan pa verovati da će nestatati uticaj i čak pritisak političkih struktura da se dokaže rentabilnost pojedinih projekata. Kako odgovoriti na sve ove izazove?



3. NOVI PRISTUPI EKSPERTSKIH PROCENA ŽELEZNIČKIH PROJEKATA

Podrazumeva se da se od eksperata očekuje visok nivo stučnosti i objektivnost. Međutim, i oni su živi ljudi i nisu imuni na uticaje okruženja. Još kada se tome doda ambijent koji se često stvara oko pojedinih projekata, da je reč o projektima od životne važnosti koji jednostavno moraju biti realizovani, eksperti često ne mogu ostati imuni na sve te uticaje. 

Iskustva koja imamo pokazala su da ne postoji pouzdan postupak ili metod koji obezbedjuje apsolutnu objektivnost. Kao najbolji, pokazali su se postupci višekriterijumskog rangiranja i vrednovanja. Ovo zato što je tim postupcima moguće obuhvatiti široku lepezu, često  veoma suprotstavljenih kriterijuma i faktora. Međutim i ovaj postupak, ako se ne primeni apsolutno nepristrasno,  ne obezbeđuje sam po sebi potpunu objektivnost. Ovo zato što ne postoji jedinstvena metodologija po kojoj se definiše lista kriterijuma, što znači da ih za svaki projekat i svaku priliku definišu autori. Takođe ne postoji jedinstvena metodologija po kojoj se određuju vrednosti težinskih koeficijenata i ostalih parametara za rangiranje i vrednovanje. Čak i u slučaju maksimalne objektivnosti moguće su, i dešavaju se, greške u proceni pojedinih parametara, koje utiču na rezultat. Jedini način da se minimizuje neobjektivnost a poveća objektivnost je da se u procesu odlučivanja uključi što veći broj stručnjaka i eksperata zainteresovanih za projekat. Međutim, klasičan višekriterijumski pristup se opet svodi na formiranje jedne skupine kriterijuma i parametara za odlučivanje.

Zbog svega iznetog, razvili smo postupak kojim se proces odlučivanja sprovodi ili na dva nivoa ili formiranjem više grupa eksperata različitih profila i interesa za pojedine projekte.


3.1. Ekspertske procene projekata u dva nivoa

Za projekta kod kojih ima više grupa varijanti po različitim oblastima, rešenje je u formiranju grupa projekata (clusters). Za svaku grupu (cluster) formira se tim nazavisnih eksperata koji vrši rangiranje i vrednovanje. Svaka grupa eksperata za svaku grupu projekata definiše kriterijume po kojima će vršiti ocenjivanje. Važno je napomenuti da su timovi eksperata različiti, obzirom na različite oblasti varijanti. Oni definišu rang listu varijanata za svaku grupu. Kada su urađene rang liste po grupama projekata formira se, na višem nivou, grupa eksperata koja će rangirati i vrednovati sve projekte, odnosno definisati jedinstvenu rang listu. Jasno je da su kriterijumi po kojima će to biti urađeno svi oni koji su bili zajednički za sve grupe (clusters), plus novi koje definiše ta grupa eksperata, odnosno koji su bitni za jedinstvenu rang listu. Podrazumeva se da će najčešće ova grupa kriterijuma biti višeg nivoa u odnosu na rangiranje po grupama. Npr. ako su rangiranja i vrednovanja na nivou grupa projekata (clusters) bila na nivou pojedinih službi železnice, na sledećem nivou će to biti (pored zajedničkih kriterijuma koji su bili prisutni za sve grupe) kriterijumi koje će definisati rukovodeći ljudi (management) železnice. Takođe je moguće više varijanti rangiranja i vrednovanja. Npr. moguće je dati različite težinske vrednosti pojedinih kriterijuma, odnosno važnosti projekata iz pojedinih grupa (clusters). Na Saobraćajnom fakultetu Univerziteta u Beogradu je razvijen originalan algoritam rangiranja i vrednovanja projekata na drugom nivou organa [10].  Za ovako dobijenu rang listu, koja najčešće predstavlja optimalno rešenje sa društvenog i tehničko-tehnološkog stanovišta, u narednom koraku se radi optimizacija sa ekonomskog stanovišta, odnosno studija opravdanosti za nekoliko prvorangiranih varijanti ili projekata. Na taj način se  i sa ovog stanovišta vrši optimizacija. Opet po istoj, ranije prikazanoj logici, moguće je dati različite težinske koeficijente i ovim rezultatima u odosu na društvenu ili tehničko-tehnološku optimizaciju.
Dobar primer za ovaj pristup je Projekat rangiranja prioritetnih projekata za Železnice Srbije.  Predloženo je 75 projekata koji su bili grupisani u 7 grupa, prema službama i jedinicama Železnice koje su ih predlagali (Infrastruktura, Prevoz, Multimodalni transport, Upravljanje, Ljudski resursi, Racionalizacija korišćenja energije i Ekologija). Međutim, ovih 75 projekata je za rangiranje moralo biti pregrupisano u 11 grupa (Modernizacija pruga, Oprema za održavanje pruga i kombinovani transport, Modernizacija inforamaciono-telekomunikacione opreme, Putnički prevoz, Teretni prevoz, Kombinovani transport, Tehničko-tehnološko upravljanje, Budže i imovina, Ljudski resursi, Racionalizacija potrošnje energije i Ekologija). Svaku od ovih grupa projakata su ocenjivale radne grupe sa Železnice prema kriterijumima koje su sami definisali. Kada je reč o kriterijumima, po pojedinim grupama projekata, ih je bilo od 6 do 19. Interesantno je da je od svih ovih kriterijuma samo 5 zajedničkih za sve grupe i oni se (pored novodefinisanih) koriste za sledeći drugi nivo rangiranja. Ukupno je bilo 10 novodefinisanih kriterijuma, tako da je konačna rang lista prevljena prema 15 kriterijuma.


3.2.  Ekspertska procena varijanti istog projekta

U slučaju varijanti istog projekta, osnovna logika je slična predhodnoj. Naime, opet se formira više ekspertskih grupa koje vrše rangiranje i vrednovanje. Podrazumeva se da svaka ekspertska grupa definiše svoje kriterijume i ostale parametre bitne za rangiranje i vrednovanje. Na kraju se pravi zajednička rang lista varijanti. Opet je, po sličnom princimu, moguće dati različite težinske koeficijente rezultatima pojedinih ekspertskih grupa. Jasno je da se i u ovom slučaju nakon toga radi i studije opravdanosti za sve, ili određeni broj prvorangiranih varijanti. 
Primer za ovo može biti nekoliko varijanti nekog infrastrukturnog projekta. Po grupama se rangiranje i vrednovanje može izvršiti npr. sa:
saobraćajnog stanošta
stanovišta zaštite životne sredine
socijalnog stanovišta
urbanističkog stanovišta itd.

Ovakav primer imamo za pripremu projektne dokumentacije za modernizaciju pruge Niš-Preševo-granica [11]. Traženo je optimalno rešenje između 5 varijanti modernizacije. Sve varijante su rangirane od strane 5 grupa eksperata. Prvu grupu su činili eksperti Železnica Srbije i rangiranje su vršili prema 11 kriterijuma. Druga grupa (strani i domaći nezavisni eksperti) su rangiranje vršili prema 16 kriterijuma. Treću grupu su činili eksperti za zaštitu životne sredine. Ocenu su radili prema 20 kriterijuma. Četvrtu grupu su činili eksperti za socio-ekonomsko vrednovanje i uradili su ga prema 5 kriterijuma. Petu grupu su činili urbanisti i ocenjivali su varijante prema 6 kriterijuma.

3.3. Primjena savremenih višekriterijumskih metoda

Suština savremenih višekriterijumskih metoda, posebno onih koje su kombinovane sa fazi postupcima, se svodi na eliminaciju ili bar minimizaciju nedostataka klasičnih metoda. Ovo prvenstveno važi za metode koje koriste fazi logiku i fazi postupke, zato što je suština ovog pristupa relativnost a ne apsolutna vrednost promenljivih. Time je moguće minimizirati greške i negativne uticaje u procesu donošenja odluka. Takav jedan postupak je primijenjen u doktorskoj disertaciji Rešada Nuhodžića  [12] u kojoj je razvijen fazi AHP model za izbor adekvatne organizacione strukture preduzeća „Željeznički prevoz Crne Gore ad“. Zbog višedimenzionalnog uticaja okruženja na izbor organizacione strukture, prilikom donošenja odluka u ovakvom procesu, potrebno je uzeti u obzir: razvoj tržišta i industrije, ekonomski, politički i socijalni sistem, kao i tehnologija i strategija preduzeća. Teorijski pristup dat u ovoj disertaciji je primenjen u praksi i sprovedena je transformacija železničkog sektora Crne Gore na bazi rezultata ove disertacija. Pozitivni rezultati su bili osnova daljih itraživanja prikazanih u radovima [12] i  [13]  

Isti pristup je moguće primeniti i u slučaju istraživanja i utvrđivanja optimalnosti rešenja i opravdanosti projekata, posebno kapitalnih, infrastukturnih.



4. ZAKLJUČAK

Na osnovu svega izloženog je evidentno:

1. Društvenim i političkim promenama koje su se desile u zemljama centralne, istočne i jugoistočne Evrope srušen je jedan sistem koji je imao mnogo negativnih elemenata, ali na žalost, u većini država, nije stvoren novi sa jasnim normama, pravilima, procedurama i postupcima. Posebno ovo važi u sferi investiranja u velike i, sa stanovišta društva, značajne projekte. Takvi su praktično svi železnički projekti.

2. Rezultati predhodno iznetih činjenica su, u železničkom sektoru, finansiranje velikog broja projekata koji nisu dali očekivane efekte. Uvek je proklamovano da će ti projekti biti inicijatori i pokretači razvoja i napretka privreda a time i celih društava. Da je tako bilo, njima bi se ublažile posledice globalne ekonomske krize. Umesto toga oni su se pretvorili u bitan faktor produbljivanja  kriza u tim državama. 

3. Krivci za ovakvo stanje nisu samo lokalne političke strukture tih država, nego u znatnoj meri i međunarodne finansijske institucije, prvenstvno evropske banke, koje, iako raspolažu ogromnim ekspertskim resursima i političkim uticajem nisu preduzele mere da se sa dovoljnom pouzdanošću ocene predloženi projekti. Još više, kada je utvrđeno da mnogi projekti ne daju očekivane i proklamovane efekte, nije ništa preduzeto da se menjaju procedure i postupci za odobravanje kreditnih linija, ili da se sankcionišu površni i neozbiljnim planeri, projektanti i konsultanti.

 4. Pokazano je da savremena nauka i praksa raspolaže alatima (metodama, modelima i postupcima) kojima je, na prilično pouzdan način, moguće eliminisati ili bar minimizirati napred navedene nedostatke i mane.
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Sažetak: Adekvatnim restrukturiranjem željezničkog sistema stvara se nova željeznica koja bi trebala imati sposobnost održivosti na liberalizovanom transportnom tržištu. Opšta društvena korist od tako restruktuirane željeznice mora da bude znatno veća i bolja u odnosu na njenu dosadašnju ulogu. Jedan od osnovnih koraka u restrukturiranju je uvođenje naknade za korišćenje željezničke infrastrukture koja sa ekonomske tačke gledišta može da se posmatra kao trošak operatora ili kao prihod upravljača infrastrukture, što znači da je za jednog aktera veliko opterećenje, a drugom određena korist. 
Početnom fazom restrukturiranja potrebno je uspostaviti finansijsku ravnotežu između novonastalih organizacionih cjelina unutar željezničkog sistema, a ne favorizovati položaj jedne organizacione cijeline u odnosu na druge. Pravilnom identifikacijom parametara koji utiču na određivanje naknade za korištenje željezničke infrastrukture može se utvrditi vrijednost naknade koja obezbjeđuje tu ravnotežu. Državna pomoć (finansiranje infrastrukture i sufinansiranje putničkog saobraćaja), stanje infrastrukture, stanje vučnih i vučenih sredstava, finansijske mogućnosti infrastrukture i operacija (prevoza), te potrebe saobraćajnog tržišta su parametri koji se vremenom mjenjaju i variraju, a to ukazuje da i metodologija za proračun naknada za korištenje infrastrukture može biti različita u različitim fazama restrukturiranja. U radu je predstavljen simulacioni model za određivanje naknade koji uključuje sve navedene parametre.

Ključne riječi: naknada, upravljač infrastrukture, operator, simulacioni model

Abstract: Adequate restructuring of the railway system creates a new railway, which should have the ability of sustainability on liberalized transport market. General social benefit of such restructured railway must be significantly bigger and better than its current role. One of the main steps in the restructuring is the introduction of prices for the use of railway infrastructure which, from an economic point of view, can be viewed as an expense of an operator or as revenue of infrastructure controller, which means a great burden to one actor, and certain benefit to another.
Initial phase of restructuring is necessary to establish the financial balance between the new organizational units within the railway system, and not to favor the position of one organizational unit over other. Proper identification of the parameters affecting the determination of the price for the use of railway infrastructure can determine the price that provides that balance. Government assistance (financing of infrastructure and co-financing of passenger transport), infrastructure condition, the condition of towing and towed equipment, financial capabilities of infrastructure and operations (transportation), and the needs of the transport market are parameters that are changing and vary over time and that indicates that the methodology for calculating the prices for the use of infrastructure can be different at different stages of restructuring. This paper presents a simulation model to determine the price that includes all the above mentioned parameters.

Key words: price, infrastructure controller, operator, simulation model


UVOD

Istorijski gledano zahtjevi vezani za prevoz robe i putnika neprestano su se mijenjali. Sredstva za prevoz, brzina prevoza, bezbjednost prevoza, kao i mjesta opsluživanja trebali su  i trebaće zadovoljiti sve složenije i strožije zahtjeve korisnika usluge. Zasnovan na ekonomskim principima, tehnološkom napredku i povećanom nivou kvaliteta usluge, prevoz robe i putnika željeznicom realno je suočen sa jakom konkurencijom ostalih vidova saobraćaja. Ključ uspjeha željeznice u borbi sa konkurencijom nalazi se u širokoj primjeni novih organizacionih rješenja na sve svoje dijelove tehnološkog procesa.

Podjela željeznice na dva subjekta, upravljača infrastrukture i operatora, zahtijeva definisanje i usklađivanje njihovih odnosa iz kojih bi kasnije trebali da proizilaze i odnosi privatnih i stranih operatora sa domaćim upravljačem infrastrukture. Jedan od osnovnih mehanizama za regulisanje odnosa upravljač infrastrukture – operator je naknada za korišćenje željezničke infrastrukture. Ova naknada je ključni parametar koji reguliše konkurentnost operatora na transportnom tržištu, a istovremeno utiče na finasijsku održivost i upravljača infrastrukture i operatora. 

Proces otvaranja saobraćajnog tržišta i uvođenja naknade za korišćenje željezničke infrastrukture aktuelan je skoro za sve državne željeznice Evrope. Uvođenje i određivanje visine naknade koja bi bila prilagođena tržištu kroz sve faze restrukturiranja, usklađena sa objektivnim mogućnostima budžeta države i koja omogućava opstanak i upravljača infrastrukture i operatora, veoma je složen posao. Problem je jako kompleksan jer određena visina naknade mora da obezbjedi održive bilanse poslovanja novonastalih kompanija u svim periodima procesa transformacije željeznice. Prvi korak u osvarenju željenih ciljeva, određivanju adekvatne visine naknade i dovođenju željeznice u ravnotežno stanje je sistemski pristup pri modeliranju i definisanju odnosa između budžeta države, prihoda infrastrukture, troškova prevoza i realnog položaja operatora na transportnom tržištu. Uzimajući u obzir sve navedene parametre stvoren je jedan simulacioni model pomoću kojeg se može izvršiti izbor visine naknade za korišćenje željezničke infrastrukture i on je u radu prikazan.



PARAMETRI NAKNADE

Tehnička moć pruge izražava se propusnom i prevoznom moći. Tehnička moć pruge koja zavisi od nepokretnih sredstava naziva se propusnom moći pruge. Propusna moć pruge može se definisati kao njena njena sposobnost da u određenom vremenskom periodu propusti određen broj vozova uz odgovarajuću tehničku opremljenost pruge, određenu vrstu i seriju vučnih vozila i usvojenu organizaciju saobraćaja - tip grafikona. Osnovni uslov za efikasno organizovanje saobraćaja je izrada reda vožnje vozova koji se najčešće prikazuje kao grafikon saobraćaja vozova. Grafikon saobraćaja vozova čini osnovu za organizaciju saobraćaja i rad svih službi koje tu organizaciju opslužuju.

Prema evropskim direktivama trasa voza je definisana kao kapacitet infrastrukture neophodan za upravljanje vozom između dva mjesta u toku određenog vremenskog perioda, a kapacitet infrastrukture kao mogućnost planiranja voznih trasa koje za određeni period zahtijeva neki elemenat infrastrukture. Jasno definisani principi i kriterijumi omogućavaju željezničkim operatorima pravo pristupa kapacitetima infrastrukture bez diskriminacije. Svaki operator za obavljanje svoje transportne djelatnosti mora da koristi određeni broj trasa, a propusna moć pruge je faktor koji definiše njihov maksimalan broj.

Mnoge željeznice često imaju pojavu velikog udjela troška plata i zarada zaposlenih u ukupnim troškovima infrastrukture, te i to da je taj trošak često veći od troškova održavanja infrastrukture. Za troškove održavanja infrastrukture je karakteristično da nisu proporcionalni povećanju obima saobraćaja do određene granice tehničke moći pruge. Na osnovu prethodnog može se zaključiti da se i ukupni troškovi infrastrukture ne povećavaju proporcionalno sa povećanjem obima saobraćaja, nego se čak u određenom intervalu tehničke moći pruge mogu smatrati konstantnim, što je i prikazano na sledećoj ilustraciji (slika 1).


Slika 1. Odnos tehničke moći pruge i troškova održavanja

Konstantnost troškova radne snage i održavanja infrastrukturnih kapaciteta može se objasniti nefleksibilnošću željeznice kao sistema koji zahtijeva organizaciju usklađenu, veoma često, maksimalnom tehničkom moći pruge, a ne trenutnim redom vožnje.
Pojednostavljeno, ukupni troškovi infrastrukture matematički se mogu predstaviti na sledeći način:

TI = TI održavanja + TI plata i zarada

gdje je:

TI – ukupan trošak infrastrukture,
TI održavanja – trošak održavanja infrastrukture i
TI plata i zarada – trošak plata i zarada kadra zaposlenog u opsluživanju rada i potreba željezničke infrastrukture.

Analogno prethodnom, prihodi upravljača infrastrukture izračunavaju se na sledeći način:

PI = PI država + PI naknada + PI višak kapaciteta

gdje je:

PI – ukupan prihod infrastrukture,
PI država – prihod finansiran iz državnog budžeta,
PI naknada – prihodi od naknada za korisnike usluga željezničke infrastrukture u funkciji transporta roba i putnika,
PI višak kapaciteta - prihodi od viška kapaciteta sa kojim raspolaže infrastruktura.

Kao prihod od viška kapaciteta mogu se shvatiti svi kapacitete koji nisu u funkciji organizacije saobraćaja i transporta robe i putnika, a koji ipak na neki način stvaraju određeni prihod (zemljište, zatvoreni prostor, skladišta, mehanizacija, mjerna kola itd.)
Finasiranje države odnosi se na finasiranje željezničke infrastrukture i najčešće sufinasiranje nerentabilnog dijela putničkog saobraćaja. Veoma je značajno istaknuti da je to finasiranje uvjek ograničeno promjenljivim mogućnostima budžeta države.



Osnovni uslov održivosti željezničke infrastrukture matematički se može predstaviti kao jednakost njenog ukupnog troška i prihoda:

TI = PI

Uslov održivosti željezničke infrastrukture predstavljen je i ilustracijom:


Slika 3. Uslov održivosti upravljača željezničke infrastrukture - odnos prihoda i troška

Dio prihoda upravljača infrastrukture ostvaren kroz naknade za njeno korišćenje direktno je srazmjeran trošku operatora koji uslugu korišćenja željezničke infrastrukture plaća kroz tu naknadu. Ukupan trošak operatora matematički se može predstaviti na sledeći način:

TO = TO održavanja + TO naknada + TO plata i zarada

gdje je:

TO – ukupan trošak operatora,
TO održavanja – trošak održavanja sredstava, 
TO naknada – trošak naknade za korišćenje željezničke infrastrukture,
TO plata i zarada - trošak plata i zarada zaposlenih na poslovima operacija.

Prema istoj metodologiji određuju se i ukupni prihodi operatora:

PO = PO prevoza + PO država + PO višak kapaciteta

gdje je:

PO – prihod operacija,
PO prevoza – prihod od prevoza robe i putnika,
PO države – prihod od države za subvencionisanje pojedinih prevoza,
PO višak kapaciteta – prihod od neiskorišćenih kapaciteta (kola, lokomotive, prostor i dr.).

Prihod od prevoza robe i putnika (PO prevoza) je promjenljiva veličina koja zavisi sa jedne strane od tehničke moći operatora (broj kola, lokomotiva i osoblja kojim raspolaže), a sa druge strane uslovljen je tehničkom moći pruge upravljača infrastrukture. Pored toga, danas na prihod od prevoza presudno utiče konkurentnost i atraktivnost željezničkog operatora na transportnom tržištu.



Slika 4. Konkurentsko (lijevo) i slobodno transportno tržište (desno)


Povećanje učešća na transportnom tržištu ostvaruje se kroz konkurenciju preuzimanjem transporta putnika i robe od drugih vidova saobraćaja ili rastom privrednog razvoja zemlje i povećanjem transportnog tržišta (slika 4).

Pored uslova za finansijsku održivost željezničke infrastrukture potrebno je definisati i jednačinu za održivost operatora. Matematički se uslov finasijske održivosti operatora može iskazati kao:

TO ≤ PO

Predhodno definisan uslov predstavljen je i ilustraciono (slika 5).


Slika 5. Uslov održivosti operatora - odnos prihoda i troška



PRINCIP NAKNADA

Trenutno je u zemljama EU zastupljena velika raznovrsnost primjenjenih modela, tipova i struktura naknada, koji za posledicu stvaraju velike vrijednosne razlike u visinama naknada. Značajno je naglasiti da ne postoji klasičan šablon za 


određivanje naknada. Evropske direktive, prvenstveno Direktiva 2001/14/EC, postavljaju 
okvire i daju manevarski prostor u osmišljavanju i primjeni sistema naknade u skladu sa specifičnim uslovima svake zemlje.
EU kroz svoja dokumenta promoviše tri osnovna modela za izračunavanje naknada za korišćenje željezničke infrastrukture i zasnivaju se na:

utvrđivanju visine naknade po principu specijalnih marginalnih troškova uz državnu kompezaciju razlike između marginalnog i finansijskog troška (SMC),
utvrđivanju visine naknade uvećanjem kratkoročnog marginalnog troška u cilju smanjenja državne kompezacije i jaza između marginalnog i finansijskog troška (MC+),
utvrđivanju naknade za korišćenje infrastrukture da bi se naplatila razlika između državnog doprinosa i punog finasijskog troška (FC-).

Sva tri modela zahtjevaju precizno definisanje načina određivanja marginalnih troškova, kao i načina za pretvaranje tih troškova u dio naknade za korištenje željezničke infrastrukture. Naknada mora biti stimulativna, odnosno cilj svakog upravljača infrastrukture treba da je postizanje najvećeg inteziteta korišćenja infarstrukture. 
Bez obzira koji princip naknade se primjenjuje, jednodjelni, dvodjelni ili višedjelni, jedan dio naknade uvijek je vezan za vozne i netotomske kilometre koji direkno utuču na prihod upravljača infrastrukture (PI naknada), odnosno troškove operatora (TO naknada). Drugim riječima, povećan trošak naknada operatoru (TO naknada) direktno utiče na prihod upravljača infrastrukture od naknada (PI naknada), a samim tim i na njegov ukupan prihod (TI).

Povećanjem obima rada operatora njegovi prihodi postaju veći od troškova infrastrukture (TO < PO), a uzimajući u obzir hipotezu za finansijsku održivost upravljača željezničke infrastrukture (TI = PI) stvara se mogućnost kalkulacija sa budžetom države ili naknadama. Naknada je osnovni faktor konkurentnosti i održivosti operatora na transportnom tržištu, te uzimajući u obzir postavljene uslove, može se smanjivati do granice finasijske ravnoteže funkcionisanja željezničke infrastrukture. 
Svako novo osvajanje transportnog tržišta stvara mogućnost korekcije 






naknade i realizaciju novih koraka u ostvarenju osnovnog cilja restrukturiranja željeznice - povećanje učešća na transportnom tržištu i maksimalno korišćenje kapaciteta.
Ovim modelom u potpunosti se može kontrolisati finasijska održivost upravljača infrastrukture, a istovremeno mogu se stvarati i uslovi za podsticaj korišćenja kapaciteta željezničke infrastrukture.


































Slika 6. Model održivosti upravljača infrastructure i operatora


ZAKLJUČAK

Identifikacija parametara koji utiču na određivanje visine naknade za korištenje željezničke infrastrukture od izuzetnog je značaja za opstanak i uspjeh, kako upravljača infrastrukture i željezničkog  



operatora, tako i same države. Primjenjeni model naknada mora biti oblikovan prema pravnim okvirima EU, ali isto tako i prema postojećem stanju željeznice i nacionalne privrede. Model naknade za korištenje željezničke infrastrukture treba biti fleksibilan i prilagodljiv povećanju obima saobraćaja, povećanju konkurentske sposobnosti operatora, te razvoju nacionalne privrede.

Predstavljeni model obezbjeđuje ravnotežu i opstanak svih direktnih i indirektnih aktera željezničkog sistema, upravljača infrastrukture, operatora, budžeta države i tržišnih potreba, za sve faze restrukturiranja željezničkog sektora. Svaka nova Izjava o mreži može biti objavljena sa različitom visinom naknade, koja pri tome ne ugrožava ni jedan parametar ovog modela.
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Abstract: The paper deals with the TEN-T railway network in the Republic of Slovenia, state of the art and the future needs. In the first chapter the concept of the public railway infrastructure (PRI) in the R of Slovenia will be represented. Five segments of development strategy will be shortly described, namely development for transit and domestic freight traffic, suburban passenger traffic, intercity and international passenger traffic, international high speed lines as well as common network strategic origins for the PRI development. In the second chapter development and forecasts of passenger and freight traffic flows will be presented. In the third chapter criteria and time limits for the implementation of core TEN-T network will be shortly described. The fourth chapter deals with the state of the art of the TEN-T network in the R of Slovenia with the emphasis on fulfillment of interoperability and TEN –T criteria. Analyses between existent and needed state of the public railway infrastructure will be made. Mayor infrastructure projects for fulfillment of TEN-T and other criteria will be shortly presented. In the fifth and last chapter investment values for the needed infrastructure projects as well as possible financing of them will be presented.

Key words: TEN-T railway network, traffic flows, infrastructure financing, public railway infrastructure


[bookmark: _Toc354045997][bookmark: _Toc356218586]CONCEPT OF PUBLIC RAILWAY INFRASTRUCTURE DEVELOPMENT IN THE REPUBLIC OF SLOVENIA

Originating in national as well in international needs, the public railway infrastructure development in the Republic of Slovenia should be designed on the following four levels of transport technology on the basis of the needs of various types of rail transport. Thus the development concept is designed so that the public railway infrastructure development is not an end in itself, but it is intended for the development of rail freight and passenger transport and last but not least, if not the most important to serve the domestic economy.
The four transport technology levels are:
A network of high-capacity main lines which overlaps the route of the lines in the Pan-European Corridors V and X in the Republic of Slovenia, and the reconstruction of connecting regional lines designed for the needs of transit and domestic freight transport.. This also includes infrastructure needed for the development of logistics centres and construction/reconstruction of industrial tracks;
Additional rail capacities, the electrification of lines and passenger-friendly crossing points between different modes of transport are anticipated for the needs of suburban passenger transport in the Ljubljana, Maribor and Celje regions.
Upgrading and constructing lines for speeds around 160–200 km/h on main lines and under 160 km/h on selected regional lines (depending on the required transport times and field circumstances), and adjusting the geometry and speed of lines to the tilting technique (Pendolino) are anticipated for the needs of inter-urban and international passenger transport. Also anticipated is the construction of grade-separated access points to the platforms, the modernisation of station equipment and construction of new stations.
In the first phase, individual sections which will justify the investments on the national basis will be constructed for high speed long-distance traffic on the Trieste–Ljubljana–Zidani Most–Zagreb route with speeds of a minimum of 250 km/h; in the final phase, a complete high speed line of trans-European significance will be constructed.


[bookmark: _Toc354045998][bookmark: _Toc331144319][bookmark: _Toc356218587]Public railway infrastructure development for the needs of transit and domestic freight transport

In order to ensure the suitable technical and technological conditions for rail freight transport, and to take over certain freight and quantities from road transport, the following measures will have to be implemented in Corridors X and Xa:
establish internationally competitive load capacity of the lines (D3 or D4) on the network of main and selected regional lines in the Republic of Slovenia (primarily on the Zidani Most–Šentilj and Pragersko–Hodoš lines);
ensure the required usable lengths and number of station tracks;
electrification of not yet electrified main and selected regional lines; 
upgrading of existing Koper–Divača track for increasing of line capacity;
constructing of new single track line Koper– Divača to enable the growth of the Port of Koper and the reliability of freight transport;
Ljubljana railway knot together with the  freight bypass railway line; 
maintain and regularly reconstruct all line components; 
ensure the required capacities and level of safety by introducing the electronic signal security devices or GSM-R and ETCS systems;
construct new and mainly revive the existing industrial tracks and combined transport;
develop logistics infrastructure and activities.


[bookmark: _Toc354045999]Public railway infrastructure development for the needs of sub-urban passenger transport

a. Ljubljana region
Upgrading of the Ljubljana–Kamnik line (electrification and new track capacities);
Upgrading of the Ljubljana–Grosuplje–(Novo mesto) line (electrification and new track capacities);
Upgrading of track capacities on the Ljubljana– Škofja Loka line;
Connection of the Ljubljana airport with the new railway line; 
Reconstruction of the passenger railway station Ljubljana (Ljubljana railway knot);
Additional stopping places and renewal of existing, unifying of equipment, P & R system;
b. Maribor region
Upgrading of the Maribor–Ruše line (electrification and new track capacities);
Additional stopping places and renewal of existing, unifying of equipment, P & R system;
c. Celje region
New construction of the third track between stations Celje and Grobelno;
Additional stopping places and renewal of existing, unifying of equipment, P & R system;


Public railway infrastructure development for the needs of inter-urban and international passenger transport

constructing of the new line Ljubljana–Jesenice for the speed of 160 km/h and connection to the airport of Jože Pučnik/Ljubljana;
new single track line Koper – Divača for the speed of 160 km/h;
upgrading of the Celje–Maribor line for speeds from 160 to 200 km/h;
upgrading of the Pragersko–Ormož–Hodoš line for speeds of 120 – 200 km/h;
construction of the second track with the reconstruction of the exiting one on the Maribor–Šentilj line for speeds from 120 to 160 km/h;
upgrading of the Zidani Most–Celje line for speeds  160 km/h; 
selective upgrading of the Dobova–Zidani Most line by increasing of the speed;
upgrading and electrification of the Sežana – Nova Gorica line;
upgrading and electrification of the Ljubljana – Novo mesto line;
adjusting the geometry of the lines to the tilting technique (Pendolino);
construction of grade-separated access points to the platforms, the modernisation of station equipment and construction of new stopping-places;


[bookmark: _Toc331144322][bookmark: _Toc356218590]Concept of long-distance high speed traffic

High speed line (Trieste)-S.B.-Sežana-Ljubljana- Zidani Most-Dobova-S.B.-(Zagreb): 
The individual sections from the Italian border to Ljubljana as well as from Ljubljana to Zidani Most which will justify the investments at national level should be constructed first in the trace of the future HSL, for mainly international passenger transport, but also domestic long-distance transport on the Trieste–Ljubljana–Zidani Most–Zagreb route with speeds of a minimum of 250 km/h.
(Trieste)-S.B.–Sežana–Divača–Borovnica: new construction of the HSL/HCL[footnoteRef:5] for the speed of ≥250 km/h, in phases,  with connections to the existing line; Phases of constructing in the trace of future HSL will be:  [5:  HSL/HCL means constructing and equipping of lines in two phases, namely in the first phase as a HCL (High Capacity Line), but with all needed elements of HSL, as to be possible in the second phase to include the lines into the European HS Network.] 

new construction of the Divača-S.B line ., 
new construction on the section of Borovnica– Rakek line, 
Ljubljana-Borovnica: upgrading of the existing line for the speeds ≥160 km/h in the first phase, in second phase adding of two additional tracks for the speeds of ≥250 km/h (4-track alignment),
new construction on the Rakek–Postojna–Divača section,
Ljubljana (Zalog)–Zidani Most: new construction in phases of the HCL/HSL for speeds of >250 km/h, with arrangement of the Zidani Most railway knot; Phases in the trace of the future HSL should be as follows:
a detour around Zidani Most (from the new HSL station of Suhadol) in the Ljubljana–Celje direction on the route of the future high speed line,
new construction on the Zalog–Litija section,
new construction on the Litija–Suhadol section,
 The Zidani Most–Dobova–state border (–Zagreb) high speed line with speeds >250 km/h should be implemented after 2030 as a part of the European high speed line;


[bookmark: _Toc331144323][bookmark: _Toc356218591]Common (network) strategic starting points for developing of the public railway infrastructure 

Upgrading of lines for reaching the interoperability level decided in the interoperability Directive 2008/57/EC;
Execution of measures prescribed in the Slovenian Railway Safety Act, articles 49, 50 and 54, which apply to the level free crossings between rail and road as well as level free access to the platforms;
Renewal of signalling safety devices and remote control on the main lines; 
Deployment of modern telecommunication system wit IP/MPLS packet platform technology;
Deployment of GSM-R and ETCS/ERTMS;
Renewal of overhead line equipment and remote control of stable electric traction devices;
Preparing of design documentation for new HSL/HCL and some regional lines which are still in the study phase.



DEVELOPMENT OF RAILWAY TRAFFIC FLOWS

The “Study Public railway infrastructure development needs in Slovenia”[footnoteRef:6] was launched in the beginning of the year 2011 with the aim to serve the Ministry of Transport of R of Slovenia for preparing of development plans in the railway sector.   [6:     Partners by preparing of this study were: Traffic Institute Ljubljana l.t.d.., 
APPIA l.t.d.., University of Ljubljana, Faculty of  Maritime Studies and  Transport, University of Maribor, Faculty of Logistics in Mart 2011 for The Ministry of Transport;] 

The study examines the possibility of rail transport subsystem upgrades with the further development of public railway infrastructure in medium and long-term period. The study analyses historical road, rail and maritime traffic flows in Slovenia and its neighbourhood, estimates the model of present transport flows with the estimation of future traffic flows, analyses the intermodal railway infrastructure capacity and connections, examines the effects of transport demand modal shift from the road to the rail on the reduction of national transport sector external costs, based on the technical-technological and construction analysis of rail transport subsystem the study proposes investment in the upgrading and new-construction of the main corridor railway lines in Slovenia, defines investment priority list and elaborates social-economic costs and benefits analysis of the further development of railway infrastructure in Slovenia. Elaboration of the study is based on assumptions of well established methodologies for traffic flows modelling, technical-technological traffic analyses, railway infrastructure construction analysis and costs and benefits analysis.[footnoteRef:7] [7:  Abstract of the Study] 

In following chapters only railway freight traffic flows will bi elaborated and presented as the freight transport is much more important in terms of volume than passenger transport in Slovenia. This does not mean that railway network will not be developed also for the needs of passengers transport it means that the majority of renewing, upgrading of existing lines and stations and new constructions should be executed for the desired taking over of the freight from the road to the rail. 


Past freight traffic flows

Figures related to the past by railway transported goods are shown in the following tables 1, 2 and market shares of three Railway Undertakings (RU) operated in Slovenia in tables 3 and 4.[footnoteRef:8] [8:  Annual report of APEK 2012] 

From the tables 1 and 2 it is obvious that the domestic railway transport i.e. the origin and destination of goods are in Slovenia, represents approximately 10 % of total transported goods till the year 2010 and fell even below 8 % in the years 2011 and 2012. The reason for such result lies probably in short transport distances in our country and decline of industry which input raw material and output products are dedicated for the railway transport.  
 
Table 1: Transported goods by railway (in 000)
	 Year
	2007
	2008
	2009
	2010
	2011
	2012

	
	
	
	
	
	
	

	[bookmark: _Hlk361747186]Transported freight together
	19,249
	19,014
	15,491
	18,008
	18,585
	17,463

	Domestic transport
	1,853
	1,915
	1,634
	1,870
	1,474
	1,369

	International transport
	17,396
	17,099
	13,857
	16,138
	17,111
	16,094

	- import
	5,198
	5,343
	4,064
	4,333
	4,962
	

	- export
	2,260
	2,089
	1,861
	1,994
	2,018
	

	-land railway transit
	4,187
	3,773
	2,817
	3,377
	3,314
	

	- port railway transit
	5,751
	5,894
	5,051
	6,433
	6,817
	



Table 2: Transport work by railway (in million NTKM)
	Year 
	2007
	2008
	2009
	2010
	2011
	2012

	
	
	
	
	
	
	

	Executed work together
	3,944
	3,874
	3,204
	3,912
	4,126
	3,861

	Domestic transport
	286
	303
	247
	263
	224
	230

	International transport
	3,658
	3,571
	2,957
	3,649
	3,902
	3,631

	- import
	790
	826
	645
	657
	900
	-

	- export
	247
	242
	238
	271
	266
	-

	- land railway transit
	956
	847
	611
	775
	785
	-

	- port railway transit
	1,665
	1,656
	1,437
	1,947
	1,951
	-



Besides the Slovenian national RU Slovenian Railways, additional two RUs operated on our network. Market shares are evident from the table below.  

Table 3: Market shares of RU in the Slovenian railway freight transport [%]
	Railway Undertakers operated in Slovenia
	2008
	2009
	2010
	2011
	2012

	Slovenian railways, Freight Transport, L.t.d.
	100
	93.05
	92.46
	93.79
	91.62

	Rail Cargo Austria, AG
	-
	4.68
	6.74
	4.07
	6.29

	Adria Transport, L.t.d.
	-
	2.27
	0.8
	2.14
	2.09



From the figures in the table 4 it is evident that domestic railway transport is obviously not interesting enough for newcomers to the Slovenian railway market. Their main focus of business is the Port of Koper.

Table 4: The volumes of freight transported on railway (in tons) in 2012
	RU operated in Slovenia
	Slovenian railways, Freight Transport
	Rail Cargo Austria
	Adria Transport
	Total

	International transport
	14,820,600
	1,030,121
	251,634
	16,094,355

	Domestic transport
	1,368,600
	-
	-
	1,368,600

	Total
	16,181,200
	1,030,121
	251,634
	17,462,955



In 2012 compared to 2011 the scope of all carriers’ transport on the Republic of Slovenia’s public railway infrastructure fell by 6.4 %. The national RU SŽ-Freight Transport’s market share fell by 2 %, and consequently the market share of Rail Cargo Austria AG increased. The market share of carrier Adria Transport remains at 2 %, i.e. at the same level as in 2011.


The future freight traffic flows

Future traffic flows were forecasted for three variants of the future development of the Public Railway Infrastructure in the Republic of Slovenia as follows:
Scenario “0”, without new investments into the PRI, which content investments which are already being implemented and will be finished till the end of 2015. For this works Slovenia has available app. 450 million EUR from Cohesion Fund.     
The number of freight and passenger trains grows in balance. After reaching the capacities the freight transport starts to move to the road as some important rail sections are out of capacity.  
Upon the forecasts the following bottle necks will appear on the PRI network in the year 2020:
sections Ljubljana – Kranj and Kranj – Jesenice,
section Maribor – Šentilj – S.B.,
section Ormož – Murska Sobota,
section Ljubljana – Divača,
line Divača – Koper,
section Nova Gorica – Sežana and
section Grosuplje – Ljubljana.
The Port of Koper which is the major OD source of freight for PRI in Slovenia, because of bottlenecks at Divača – Koper line as well as at the connections to Austria (Jesenice and Šentilj) will start to stagnate.
The modal split between the rail and the road shows that the share of rail freight transport will fall from 6.09 % in 2008, to 3.71 % in 2050 and is presented in table 5. Reducing of railway competitiveness is the outcome of no additional investments into the PRI.     

Table 5: Modal split of land transport – scenario”0”
	Year
	Road (t)
	Railway (t)
	Total grade of growth in  %
	Modal split road : railway

	2008
	312,436,000
	19,014,000
	
	93.91 : 6.09

	2020
	392,499,000
	23,974,000
	25.74
	94.17 : 5.83

	2030
	482,841,000
	24,304,000
	53.18
	95.19 : 4.81

	2040
	561,743,000
	24,534,000
	77.14
	95.83 : 4.17

	2050
	639,050,000
	24,800,000
	100.62
	96.29 : 3.71



Scenario »1« with restricted amount of investments into the PRI, which content can be seen in the next chapter 5, means the improvement of existing line’s capacity and all investments from the scenario “0” for assuring a normal technical condition of lines.  
The number of freight and passenger trains grows in balance. After utilising the capacities the freight transport starts to move to the road as some important rail sections are out of capacity.
The following bottle necks on the PRI network will appear, upon the forecasts in this scenario, after 2020:
section Kranj – Jesenice,
sections Celje – Grobelno and Maribor – Šentilj –S.B.,
section Pragersko–Ptuj,
section Postojna–Pivka,
line Jesenice – Sežana and
section Novo mesto – Ljubljana.
The Corridors V and X are on the state borders to Austria out of capacity after the year 2020, what strongly influence the whole network. Despite new constructed railway line between Koper and Divača the railway transport from Port of Koper will begin to decline because of bottlenecks on the sections Kranj – Jesenice, Celje – Grobelno, Maribor – Šentilj and Postojna – Pivka.

Table 6: Modal split of land transport – scenario “1”
	Year
	Road (t)
	Railway (t)
	Total grade of growth in  %
	Modal split road : railway

	2008
	312,436,000
	19,014,000
	
	93.91 : 6.09

	2020
	388,765,000
	26,611,000
	25.32
	93.15 : 6.85

	2030
	474,413,000
	31,635,000
	52.68
	93.33 : 6.67

	2040
	553,008,000
	32,171,000
	76.55
	94.18 : 5.82

	2050
	630,045,000
	32,707,000
	99.96
	94.81 : 5.19



The modal split between the rail and the road shows that the share of rail freight transport will fall from 6.09 % in 2008, to 5.19 % in 2050 and is presented in table 6. Reducing of railway competitiveness is the outcome of restricted investments into the PRI in the scenario “2”. 

Scenario »3« with huge investments into the PRI till the year 2030, means the massive improvement of line’s capacity. These investments are besides the measures from scenario “1” and “2” the investments into the upgrading of existing lines for higher speeds as well as construction of new railway lines for high speed from Italian to Croatian border. The number of passenger and freight trains can grow normally.  Despite the execution of all above mentioned investments and thus increasing of capacity, bottlenecks will start to appear after the year 2030. Upon the forecasts for both modes of railway traffic the following bottle necks will appear on the PRI network after the year 2030:    
section Jesenice – S.B. – Podrožca (OBB),
section Zidani Most – Celje.
The above mentioned bottlenecks on the corridors V and X will affected the whole network in Slovenia after 2030. Because of the mentioned bottlenecks the new constructed lines Ljubljana – Jesenice, Ljubljana – Divača and the second track between Pragersko and Hodoš will not be fully utilized. 
The modal split between the rail and the road shows that the share of rail freight transport will raise from 6.09 % in 2008, to 7.92 % in 2050 and is presented in table 7. Reducing of railway competitiveness is the outcome of no additional investments into the PRI. 
    
Table 7: Modal split of land transport – scenario “2”
	Year
	Road (t)
	Railway (t)
	Total grade of growth in  %
	Modal split road : railway

	2008
	312.436.000
	19.014.000
	
	93.91 : 6.09

	2020
	388.765.000
	26.611.000
	25.32
	93.15 : 6.85

	2030
	424.171.000
	36.579.000
	39.01
	91.38 : 8.62

	2040
	496.969.000
	42.912.000
	62.88
	91.89 : 8.11

	2050
	571.142.000
	46.313.000
	86.29
	92,08 : 7.92



From the last column we can see that the raise of rail freight will fall again after 2030. The reasons for this effect are the bottlenecks on the above mentioned two lines at both European corridors. 


Port of Koper as the major OD of Slovenian railway freight transport

The Port of Koper is the only Slovenian see port for freight transport and was established in 1957. As it was said before Koper is the biggest OD source for the railway freight transport in Slovenia. 
The Port of Koper is a multi-purpose port, equipped and prepared for handling and warehousing of all types of goods. The basic port activity is carried out at specialised terminals, which are technically and organisationally suitable for handling and warehousing of specific cargo groups.[footnoteRef:9] [9:     Home page of Port of Koper] 

Koper is connected to the hinterland with single track line which was built in 1967 as an industrial track. The existing track has very steep gradient with up to 26 ‰ and radii down to 280 m. The traffic development on the line in the past years as well as some percentage figures regarding railway shares in land transport and in freight with OD in Slovenia is evident from the table 8.
Approximately 55 % of all loaded and unloaded freight comes to and leaves the Port bay rail. 
In average 30 % of the total throughput is Slovenian origin or destination. From all Slovenian port freight app. 66 % was transported by rail in the last two years.

Table 8: Main data regarding port throughput and railway transport from/to port in net tons in 000 
	Year
	2007
	2008
	2009
	2010
	2011
	2012

	
	
	
	
	
	
	

	Total throughput
	15,362
	16,050
	13,144
	15,372
	17,051
	17,880

	Loaded freight
	3,763
	3,722
	3,450
	4,618
	4,967
	5,930

	Unloaded freight
	11,599
	12,328
	9,693
	10,753
	12,084
	11,950

	Total railway transport from/to port
	8,069
	8,577
	7,105
	8,808
	10,200
	9,900

	% of railway transport
	52.5
	53.4
	54.1
	57.3
	59.8
	55.4

	Total freight with OD in Slovenia
	4,455
	5,136
	4,206
	4,612
	5,115
	5,185

	Slo % of total throughput
	29,0
	32,0
	32,0
	30,0
	30,0
	29,0

	Transit from/to port by railway
	5,751
	5,894
	5,051
	6,433
	6,817
	6,461

	Railway OD Slovenia
	2,318
	2,683
	2,054
	2,375
	3,383
	3,439

	% of freight OD in Slovenia
	52.0
	52.2
	48.8
	51.5
	66.1
	66.3





TEN-T NETWORK IN THE REPUBLIC OF  SLOVENIA


[bookmark: _Toc354046001]Future EU legislative framework in the field of the trans-European transport network[footnoteRef:10] [10:  RESOLUTION ON THE NATIONAL PROGRAMME OF THE PUBLIC TRANSPORT INFRASTRUCTURE DEVELOPMENT IN THE REPUBLIC OF SLOVENIA FOR THE PERIOD 2013–2020 WITH A VISION UNTIL 2030; Version 4.0 as of 27 July 2012] 

In February 2009, the European Commission published a green paper on the future trans-European transport network entitled ‘Green paper ‘TEN-T: A policy review – Towards a better integrated trans-European transport network at the service of the common transport policy’.
Two and a half years of discussions, consultations, conferences and work of the TEN-T committee followed.
On 19 October 2011, the Commission presented a new ‘Proposal for a Regulation of the European Parliament and of the Council on Union guidelines for the development of the trans-European transport’ (a proposal for the TEN-T Regulation). The regulation was accompanied by a regulation on financing the TEN-T network in the following financial perspective entitled ‘Proposal for a Regulation of the European Parliament and of the Council on the establishment of the Connecting Europe Facility’ (a proposal for the CEF Regulation).
The discussion on the proposal for the TEN-T Regulation started under the Polish presidency in November 2011, and continued under the Danish presidency, which succeeded in adopting a general approach at the TTE Council on 22 March 2012 and a partial general approach for the CEF Regulation in June. The Committee on Transport of the EP dealt with the reports on both proposals for regulations in December 2012, and currently, negotiations between the Council and EP are being conducted. 


[bookmark: _Toc354046002]Criteria and deadlines for the implementation of the future TEN-T network[footnoteRef:11] [11:  This document is restricted to the railway sector.] 


The TEN-T Regulation proposes two levels of network planning, i.e.:

comprehensive network and 
core network.

Certain standards apply to the comprehensive and core network which should be implemented by 2030 (for the core network) and by 2050 (for the comprehensive network). 

The comprehensive TEN-T network in the Republic of Slovenia, which should be completed by 2050, includes virtually the entire transport cross, i.e.: 
multimodal transport axis from Koper/Trieste–Divača–Ljubljana–Zidani Most–Pragersko to the Slovenian–Hungarian border, and through Maribor to the Slovenian–Austrian border;
multimodal transport axis from the Austrian–Slovenian border–Jesenice–Ljubljana–Zidani Most to the Slovenian–Croatian border. 
In addition, the railway field also includes the connection of Pivka with Rijeka in Croatia. 

It should be mentioned that, in its core section of the network, Slovenia is connected to the Western Balkans via the EU cross-border core point.
The clause on the audit of the regulation, which facilitates the inclusion or exclusion of new ports, airports or road–rail terminals (RRT) if they exceed or fall below the threshold foreseen for the inclusion in, or exclusion from, the comprehensive network, is significant. It is also foreseen that by 2023, the Commission will have reviewed the implementation of the core network and, if necessary, propose the modifications.

The standards for the comprehensive network as adopted by the EU Council and which should be implemented by 2050 determine as follows:[footnoteRef:12] [12:  This document is restricted mainly to rail transport and infrastructure.] 


for the field of railway infrastructure:
achieving standards in accordance with the Directive on the interoperability of the rail system (Directive 2008/57) and technical specifications in this field, and
open access to rail terminals (in accordance with the Directive 2001/14/EC).
In addition to the standards for the comprehensive network, the standards for the core network as adopted by the EU Council in March 2012 and which should be implemented by 2030 determine as follows:

for the field of railway infrastructure:[footnoteRef:13] [13:  There is a possibility for the Commission to decide on deviations from, and exceptions to, the aforementioned requirements.
] 

electrification,
freight lines of the core network, at least 22.5 t of axle load, speed of 100 km/h and the possibility of passing of trains 750 m in length,
ERTMS implementation, and
[bookmark: _Toc330282034][bookmark: _Toc330557253][bookmark: _Toc330809572][bookmark: _Toc331144282]track gauge of 1,435 mm.



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]COMPARISON OF TEN-T CRITERIA FOR THE NETWORK AND THE ACTUAL SITUATION IN THE R OF SLOVENIA

In the above chapter 3 standards for the core TEN-T network are represented. These standards are obligatory and must be realized till the year 2030. Let us see what the level of meeting these standards today is and which measures must be realized for meeting them. 
If we compare the aforementioned requirements for the railway infrastructure with the existing condition of the Dobova–Zidani Most, Zidani Most-Maribor–Šentilj–state border, Pragersko – Hodoš, Zidani Most–Ljubljana–Sežana, Divača–Koper and Ljubljana–Jesenice lines, we may draw the following conclusions, presented in figures in the table 9.
The total TEN-T network of railway lines in Slovenia is 570.1 km long, 323,2 of them are double track lines and 246,9 km single track lines. All together is 893 km of tracks (See Figure 1).

244.6 km of lines (42.9 %) respectively 361.0 km of tracks (40.4 %) do not meet the requirement for the speed of 100 km/h. 
Or with other words, 325.5 km of lines (57.1 %) respectively 532.3 km of tracks (59.6 %) will be necessary to reconstruc or new build for achieving the desired speed of at least 100 km/h.  
The first demand of TEN-T requirements, that is electrification, will be fulfilled till the year 2015, since the electrification works are in progress on the last not yet electrified line Pragersko – Hodoš on the Slovenian-Hungarian connection of the Pan-European corridor No V. 




Figure 1: TEN-T network of Slovenia


 Regarding the allowed axle load of 225 kN/axle not all TEN-T lines already today meet this obligation. From the figure 2 is evident which line sections must be upgraded to the D3 or D4 category. Achieving the category D will not cause too big problem as this is a normal result of a regular general overhaul of the permanent way, what includes besides the superstructure also the improvement of the track substructure. 
ERTMS/ETCS is a European system of train management and control which facilitates the interoperability of trains independently of the system of signal security devices with which powered rolling stock is  equipped and is being introduced in Corridor D, which is an international railway corridor determined by the EU, which overlaps the Pan-European Corridor V. The ERTMS system will be implemented at all TEN-T network till the year 2020 respectively till 2030 at the latest.
The track gauge of 1.435 mm is causing no problem as all our lines are normal gauge lines.
Serious problems will cause the demand for the usable track length of 750 m, and even bigger 
challenge will present the demand for track speed of 100 km/h for freight operated lines. 
The majority of our TEN-T lines is more than 100 years old, the oldest so-called “South railway” was build in the mid of 19th century as part of Vienna – Trieste railway line in former Austrian-Hungarian Empire. Besides the topography of prevailing part of Slovenia is hilly or mountainous, what means that the reconstruction for achieving higher speeds on existing railway lines is equal to the construction of new lines. With other words if we would like to increase track speeds to the desired 100 km/h this would results in the construction of completely new lines on the waste majority of our trunk lines. To construct new lines today for speeds of only 100 km/h is not justifiable at all as our lines are for mixed traffic and today for passenger traffic the speed of at least 160 – 200 km/h is needed to be competitive to the personal car traffic at the highways. This means that practically, besides the new line Divača – Koper for the speed of 160 km/h and with ruling gradient of 17.5 ‰, in the length of 27 km and for costs of 1.3 billion Euros, almost 60 % of our railway cross should be new built till the year 2030, in the following 16 years.
For achieving the usable lengths of 750 m almost all stations should be reconstructed if they will not be new build as a part of the new build lines.  




Table 9. Comparison of the TEN-T criteria – standards and actual state of the art 
	Sections
	Length in
km
	Number of tracks
	Allowed axle load – in kN
	Speed ≥ 100 km/h
in %
	Length of train set – in metres
	Electrified
	TEN-T suitability

	Zidani Most–Pragersko
	73.2
	2
	200 partially 225
	25
	597
	yes
	NO

	Pragersko–Maribor
	18.7
	2
	225
	100
	597
	yes
	NO

	Maribor–Šentilj–S.B.
	16.5
	1
	200
	0
	560
	yes
	NO

	Dobova–Zidani Most
	50.8
	2
	225 (with restrictions)
	66.6
	570
	yes
	NO

	Zidani Most-Ljubljana
	63.7
	2
	225
	41.0
	570
	yes
	NO

	Ljubljana-Sežana
	116.8
	2
	225
	16.7
	600
	yes
	NO

	Divača–Koper freight
	48.5
	1
	225
	0
	505
	yes
	NO

	Ljubljana–Jesenice
	71.5
	1
	225
	46.3
	515
	yes
	NO

	Pragersko-Ormož
	41.2
	1
	200 partially 225
	93.2*
	750**
	NO*
	NO*

	Ormož-Murska Sobota
	38.5
	1
	200 partially 225
	67.3*
	
	NO*
	NO*

	Murska Sobota-Hodoš
	30.7
	1
	225
	100
	
	NO*
	NO*

	*Electrification, reconstruction and upgrading are being constructed and will be finished till 2015; additionally upgrading of steel bridges in Ptuj over river Drava and near Murska Sobota over river Mura is needed for achieving of D4;** with restrictions to 600 m at stations Ptuj, Ormož and Murska Sobota; underlined text: the parameter does not comply with the new proposal for standards for the TEN-T network






MAJOR RAILWAY PROJECTS AND POSSIBLE FINACING 


Three basic development scenario of PRI 

In the Study shortly presented in the chapter 2 of this article, three scenarios of traffic flows development were shown. The bases for the prediction of the 

scenarios were among other also the development of PRI, which are as follows:
Scenario “0”: In the conditions “0 investments into the PRI, which have started already in the year 2008 respectively earlier and investments which will assure the interoperability, renewal and upgrading of category and capacity at the main lines of our network were considered. Some of these projects have been finished already and others will be finalized before the end of 2015 and are mainly co-financed by the EU 
funds. This year is also the final year of the fiscal period of 2004-2013 plus 2 years. The projects which are in implementation or will start soon are:  

Upgrading of the capacity at Divača - Koper line
Upgrading of level crossings at the Pragersko - Hodoš line 
Reconstruction, upgrading and electrification of Pragersko - Hodoš line (upgrading of steel bridges and open line for D4, partly new alignment, upgraded stations, new passing places)
Upgrading to D4 of the section Dolga gora – Poljčane 
TEN-T ERTMS corridor D
Project GSM-R

For the investments into the PRI, from the year 2009 to the year 2012, the following amounts of money were spent (in 000):   
in the year 2009 – 100,115 EUR
in the year 2010 – 131,036 EUR
in the year 2011 – 105,728 EUR and
in the year 2012 – 71,559 EUR.
The investment plan for the current year and for the next shows the following figures (in 000): 
for the year 2013 – 133,462 EUR and
for the year 2014 – 336,340 EUR.
Above figures are already parts of the two year’s budget. For the year 2015 approximately the average sum of last years will be needed to complete all foreseen projects in time.
All above presented figures are the sum of the European Cohesion funds and our own sources. 

Scenario “1” – till the year 2020/23: In the time frame this scenario overlaps with the next legislative period of EU. Projects foreseen in this scenario are as follows:
The upgrading of the stations and sections at the Dobova-Zidani Most line with the introduction of remote control
Upgrading of stations and sections at the Zidani Most-Ljubljana line with the introduction of remote control and increasing of the speed between Ljubljana and Litija
Upgrading of the Ljubljana–Jesenice-S.B. line at the section Ljubljana–Kranj for speeds up to 160 km/h, constructing of station Otoče and upgrading of S&S devices on the whole line 
New second track at the section Ljubljana-Kranj
Upgrading of the open line (D4), stations, S&S devices and introducing of remote control at the section Zidani Most-Pragersko
Upgrading of the open line (D4) and stations at the section Pragersko-Šentilj with upgrading of the S&S devices as well as introducing of the remote control 
Reconstruction, electrification and upgrading of the Pragersko-Hodoš line for the speed 160 km/h and implementation of out of level accesses to the platforms
Upgrading of the S&S devices and introducing of Automatic Line Block (ALB) at the section Ormož-Murska Sobota-Hodoš as well as upgrading of stations Ivanjkovci Dankovci
Upgrading of the stations on the Ljubljana–Sežana line and implementing of ALB as well as constructing of additional substations
Upgrading of the section Ljubljana-Borovnica for the speed of 160 km/h
Constructing of new single track line Divača-Koper
Upgrading respectively new construction of the Ljubljana railway knot.

All above listed projects would cost around 6.5 billion EUR. 

Scenario “2” – in the period 2020-2030: Project foreseen in  this scenario are as follows:
Upgrading of the line between Zidani Most and Litija for the speed of 160 km/h or higher and the construction of two additional tracks on the same section (respectively constructing of the new HCL/HSL)
Upgrading of the line Celje-Pragersko for the speed of  ≥ 160 km/h
Constructing of the third track at the section Celje-Grobelno
Constructing of the second track at the Maribor-Šentilj line together with the reconstruction of the line for speeds up to 160 km/h
Constructing of the new double track line for mixed traffic between Ljubljana-Kranj-Jesenice with connection to the airport of Jože Pučnik  Ljubljana
Constructing of new second track at the Pragersko-Hodoš line
Constructing of new HCL/HSL at the Ljubljana-Divača-Sežana line with connections to the existing line.
Upgrading and electrification of regional single track lines Nova Gorica – Sežana and Ljubljana – Novo mesto

All above listed projects would cost around 6.0 billion EUR. 

If we add up together all above presented figures and add needed sources for the regular renewal and the maintenance of the public railway infrastructure, not to take into account the costs for traffic control, counter stops at around 14.0 billion of Euros.  

It is clear that such huge amount of needed investment money, caused by scenarios “1 and “2” is too much for the Slovenian financial capabilities and that at this stage the following questions should be set:
Do we, and with we Slovenian people are meant, really need al these new infrastructures?
Can we afford us so many investments in such a relatively short period of time?
Do we need this infrastructure for our economy or just for transit which serves mostly to the foreign economy? 
How many of this infrastructure do we have to realize for our own sake?
Is it wise to try to invest so much money into the infrastructure if the principle “that polluter and the end user should and will pay the real transport and environmental costs” will not be introduced in the EU?


Possible financial sources

For the next legislative period from 2014 – 2020 Slovenia plans to get from all European funds together (Cohesion fund, ERDF, IPE) and for the for the whole Traffic infrastructure in total app. 1,065 million EUR. Our own participation should be at least in the same amount.  
From the above money app. 765 million EUR should be the investment money for the PRI. Together with our participation it presents app. 1,530 million EUR. 
From the above figure it is possible to calculate the average yearly capability of investment money in Slovenia which lies between 200 and 250 million of Euros, perhaps in the better economical situation also up to 300 million. 


Possible - more realistic scenario

Instead of the conclusions the possible, more realistic development scenario is presented in the continuation.
It is obvious that seeking for more realistic scenarios should be done. Perhaps is one of them the scenario presented in the study “Resolution above the development of the Slovenian logistics and transport infrastructure”.[footnoteRef:14] [14:  prof.dr.Aleš Groznik and prof.dr.Jože Damijan, University in Ljubljana, Faculty of Economics, 2012] 




In this scenario the PRI should be modernised in the way that speed around 200 km/h[footnoteRef:15], gauge GC, usable track lengths of 750 m at the stations, allowed axle load of 225 kN and equipment with the interoperable systems will be assured as it was already told before. The White book must be accepted as well, in which sustainable development of traffic in the EU is foreseen. It is foreseen that till the year 2050 the emissions from the traffic should be lower for 60 % and that 50 % of long distance freight traffic should move from the road to the rail and the railway should take over 50 % of passengers in the suburban and inter city transport. [15:  Speed at least 250 km/h for the lines Ljubljana – Sežana and Ljubljana – Zidani most are still actual] 

These goals could be reached only by increasing of capacities and attractiveness both freight and passenger railway sectors. For achieving al these positive effects new infrastructure is needed.

In the future period much more money must be dedicated to the railway infrastructure and less to the road sector as the huge backlog from the past two decade must be compensated. The development of the Port of Koper should be enabled as well as logistics industry and the commitments from the White book should be realized. For achieving of all these goals in the next table showed measures must be realized. 

For the listed measures between the years 2013 and 2030 app 5.1 billion EUR would be needed and additional 2.5 billion EUR between the years 2030 and 2050. In average 280 million EUR per year[footnoteRef:16] would be necessary for implementation of all foreseen projects. Based on experiences from abroad and on our own approximately 25 % of the needed investment money could be get from the EU funds as the co-financing means.     [16:  Costs of renewal, maintenance and traffic control are included] 

In such a way Slovenia would need to assure app 210 million EUR of its own investment many respectively loans per year.[footnoteRef:17] [17:  prof.dr.Aleš Groznik and prof.dr.Jože Damijan, University in Ljubljana, Faculty of Economics, 2012; pages 45 and 46] 



	Table 10: Possible realistic scenario

	
	Sections
	Utilisation year
	Construction year
	Length in km
	Till 2030
in mil €
	Till 2050 in mil €
	Measure

	1
	Divača–Koper freight
	2017
	2013 - 2018
	27
	900
	
	New second track

	2
	Pragersko- Ormož – Hodoš
	2018
	2012 - 2015
	109
	370
	
	Upgrading for 160 km/h

	3
	Zidani Most–Maribor (D4)
	2003
	2013 - 2015
	80
	200
	
	Upgrading

	4
	Pragersko–Maribor – Šentilj
	2017
	2015 - 2025
	35
	300
	150
	Upgrading for 160 km/h and new second track

	5
	Ljubljana – Kranj - airport
	2017
	2017 - 2023
	30
	600
	
	New double track line for 200 km/h

	6
	Ljubljana - Sežana
	2018
	2017 - 2025
	117
	1,420
	150
	New double track line for 200 km/h

	7
	Zidani most - Pragersko
	2022
	2018 - 2025
	73
	1,100
	
	New double track line for 200 km/h

	8
	Predor Karavanke
	2013
	2014 - 2015
	2
	45
	
	Security measures in the tunnel

	9
	Zidani Most - Ljubljana
	2029
	2025 - 2035
	64
	100
	1,150
	New double track line for 200 km/h

	10
	Kranj – Jesenice – S.B.
	
	2025 - 2037
	41
	100
	650
	New double track line for 200 km/h

	11
	Zidani Most - Dobova
	2050
	2045 - 2050
	51
	
	400
	Upgrading for 200 km/h

	
	TOTAL
	
	
	628
	5,135
	2,50
	










JEDAN PRISTUP ODREĐIVANJA RAZVOJNOG PLANA POSLOVANJA NA PRIMERU ŽELJEZNIČKOG PREVOZA CRNE GORE

ONE APPROACH IN BUSINESS PLAN SCENARIO DEVELOPMENT CASE STUDY – RAILWAY TRANSPORT OF MONTENEGRO

	Nikola Stojadinović, dipl.ing.
Saobraćajni fakultet, Univerzitet u Beogradu, Vojvode Stepe 305
e-mail: n.stojadinovic@sf.bg.ac.rs
	Dr. Branislav Bošković, dipl.ing.
Direkcija za železnice, Republika Srbija, Nemanjina 6
e-mail: branislav.boskovic@raildir.gov.rs
	Dr. Nebojša Bojović, dipl.ing.
Saobraćajni fakultet, Univerzitet u Beogradu, Vojvode Stepe 305 e-mail: nb.bojovic@sf.bg.ac.rs

	
	
	

	
	Dr. Dragana Macura, dipl.ing.
Saobraćajni fakultet, Univerzitet u Beogradu, Vojvode Stepe 305
e-mail: d.macura@sf.bg.ac.rs
	

	
	

	


Sažetak: Nakon prvih koraka u reformama železničkog sektora, železnički operatori su dospeli u položaj da nezavisno formiraju svoje planove i da odgovaraju za svoje poslovne rezultate. Za kompanije koje se bave prevozom robe i putnika, srednjeročno i dugoročno planiranje predstavlja vrlo složen proces koji se može posmatrati sa aspekta brojnih interesnih grupa, nekoliko nivoa odlučivanja, i sa određenom procesa rizika ostvarenja planova. Jedno od najvažnijih mesta u planu poslovanja jeste odlučivanje o izboru razvojnog scenarija. Rad se bavi problemom izbora scenarija razvoja u okviru Plana poslovanja železničkog operatora u putničkom saobraćaju korišćenjem fazi AHP pristupa.

Ključne riječi: železnički operator, plan poslovanja, Fazi AHP

Abstract: After the first steps in railway system reforming process, a railway operator starts to operate and make its own plans on an independent basis, with regards on the business achievements. Middle and long-term business planning in railway companies makes very complicated process which contains a number of interest groups, levels of decision making, with a certain amount of risk. One of the most important topics of a business plan is the choosing a proper development scenario. The paper deals with the practical problem – solving development scenario selection for railway passenger transport operator, using Fuzzy Analytic Hierarchy Process approach.

Key words: railway operator, business plan, Fuzzy AHP

UVOD

Proces planiranja aktivnosti kompanija na tržištu zahteva formulisanje ciljeva odluka, strategija i skupa pojedinačnih aktivnosti, koji se definiše u Planu poslovanja. Iako planski dokument uglavnom donose privatne kompanije, sve više javnih preduzeća koristi ovakav način za srednjeročno i dugoročno planiranje zbog tendencije da se ona postepeno izlažu konkurenciji, i da se njihovo poslovanje postavi na komercijalnu osnovu [9]. 

Odluka EU o liberalizaciji tržišta železničkog transporta Evropi se sprovodi kroz restrukturiranje železničkog sektora.Prema regulativi Evropske komisije o uvođenju obaveze javnog prevoza (OJP) (Uredbe 1191/69/EEZ, 1107/70/EEZ, 1370/227/EZ), železnički operatori imaju obavezu da izrade petogodišnji “rolling” Plan poslovanja. Poseban problem sa kojim se često susreću železnički operatori jeste nepredvidivo okruženje u kome se donosi Plan poslovanja. Započinjanjem restruk- turiranja železničkog sektora, došlo je do promena modela organizacije istorijskog železničkog pred-uzeća, stvaranja novih entiteta i institucija i odnosima među njima. Sam proces restrukturiranjakarakterišu česte promene i lutanja (koje i dalje traju) koje uz ekonomsku krizu, dovode do povećanja neizvesnosti ambijenta poslovanja što otežava donošenje srednjeročnih i dugoročnih odluka u dinamičnom okr-uženju kakav je železnički sektor u Evropi danas. Iz ovoga se zaključuje da železničkom operatoru nije ni malo lako da predvidi efekte donesenih odluka za period od 5 godina. Posebno je to slučaj u zemljama istočne Evrope, gde prevoz putnika železnicom više nije dominantan nosilac tokova i ne donosi velike prihode.

Najznačajnije mesto u Planu poslovanja železničkog operatora zauzima izbor scenarija razvoja kompanije.Od izabranog razvojnog scenarija poslovanja zavise finansijske prognoze u narednom periodu. Za putničkog operatora to je od posebne važnosti jer u Planu poslovanja navodi strukturu finansiranja, a time i visinu naknade za obavezu javnog prevoz (OJP). Drugim rečima Plan poslovanja predstvalja glavni pregovarački alat u obezbeđivanju finansijkih sredstava od strane Vlade i međunarodnih finansijskih institucija [9].

Rad se bavi problemom izbora scenarija razvoja u okviru Plana poslovanja železničkog operatora u putničkom saobraćajukorišćenjem višekriterijumskog pristupa u odlučivanju. Primena Fazi AHP pristupa (Fuzzy Analytic Hierarchy Process approach) je testirana na konkretnom primeru izbora scenarija ravoja putničkog operatora u Crnoj Gori, “Željez-ničkog prevoza Crne Gore” (ŽPCG). 
POSLOVNO OKRUŽENJE ŽPCG

Nakon restrukturiranja državnog železničkog pred-uzeća Željeznica Crne Gore, osnovana su nova nezavisna preduzeća prema delatnostima: upra-vljanje infrastrukturom (Željeznička infrastruktura Crne Gore – ŽICG), prevozom putnika (ŽPCG), prevozom robe (Montecargo) i održavanjem želez-ničkih vozila (Održavanje željezničkih voznih sredstava – OŽVS). Svaka od ovih kompanija je nezavisna u odlučivanju jedna od druge.

Primenjeni dezintegrisani model organizacije isto-rijske železničke kompanije otkrio je brojne slabosti železničkog sektora u Crnoj Gori. Situaciju često otežava i nedovoljan kapacitet regulatornog tela – Direkcija za železnice, za rešavanje žalbi učesnika u železničkom sektoru. Na slici 1 su date veze između današnjih učesnika železničkog tržišta Crne Gore. ŽPCG tek treba da uspostavi ugovorne odnose sa ŽICG (ugovor o korišćenju železničke infrastrukture – na slici 1 veza 1), sa Ministarstvom saobraćaja i pomorstva (ugovor o OJP – veza 2), sa OŽVS (ugovor o održavanju voznih sredstava – veza 3), i sa Direkcijom za železnice (kontrola korišćenja sub-vencija za troškove OJP – veza 4) [6].



Slika 1: Učesnici železničkog sektora i odnosi ŽPCG sa ostalim učesnicima

RAZVOJ SCENARIJA ODLUČIVANJA 

Nakon izvršene separacije istorijskog železničkog preduzeća, naredni korak predviđa unutrašnju trans-formaciju novih kompanija u cilju njihovog prelaska na komercijalni način poslovanja i povećanja njihove efikasnosti, kao priprema za izlazak na tržište. U cilju postizanja potrebnih unapređenja, ŽPCG je odredio nekoliko korporativnih ciljeva u narednom periodu, od kojih su za ovaj rad najinteresantnija sledeća dva [3]:

unapređenje kvaliteta usluge pružene korisnicima prevoza, i
upravljanje poslovanjem na komercijalno održiv način.
U praksi, ostvarenje ovih ciljeva bi trebalo da znači povećanje obima putničkog saobraćaja, pružanje kvalitetne konkurentne usluge prevoza, uz opravdane i prihvatljive finansijske troškove.


Faktori koji utiču na donošenje odluke

Kako bi se odredio način ostvarenja navedenog cilja, treba predvideti okolnosti, ograničenja i uslove i okruženje u kome se donosi odluka, na koje ŽPCG ne može u velikoj meri ili ni malo da utiče. Ove faktore možemo da svrstamo u tri kategorije:
ekonomski uticaji
strateški i politički uticaji
uticaji na nivou železničkog sektora

Ekonomski uticaji kao grupa faktora utiče na planiranje poslovanja preko kretanja opštih ekonom-skih pokazatelja u CG, kao što su: rast, opadanje ili stagnacija BDP, kretanje nivoa zaposlenosti priliv novih investicija, mogućnost zaduživanja države i itd. Ovi faktori stimulišu ili destimulišu mobilnost lokalnog stanovništva i dolazak novih putnika u među-narodnom saobraćaju, što utiče na povećanje ili smanjenje ukupnog broja i dužinu putovanja u svim vidovima prevoza u Crnoj Gori. 
Strateški i politički uticaju odnose se na način i dinamiku Vladinih dokumenata u železničkom sektoru CG, pre svega Strategije restrukturiranja železnice Crne Gore, Strategije razvoja saobraćaja u Crnoj Gori i Zakona o železnici. Pored ovoga, treba imati u vidu i sprovođenje ugovora o obavezi javnog prevoza i jačanje Direkcije za železnice. Na nadležnom Ministarstvu je zadatak da institucionalizuje [2] odnose između kompanija u železničkom sektoru i da ih podigne na viši nivo, tj. ugovorni odnos. Sa trenutne pozicije ne može se predvideti u kom trenutku bi se navedeni ciljevi mogli ostvariti.
Uticaji na nivou železničkog sektora obuhvataju kvalitet usluge koje pružaju pojedinačno kompanije u železničkom sektoru, pre svega ŽICG i OŽVS prema ŽPCG. Upravljač infastrukture ŽICG svojim kvalitetom i efikasnošću rada direktno utiče na kvalitet prevozne usluge ŽPCG što se ogleda kroz kašnjenje vozova na mreži. Pored ŽICG, OŽVS svojim kvalitetom održavanja većim delom utiče na komfor i pouzdanost voznih sredstava. Za ŽPCG od velikog značaja predstavlja povećanje kvaliteta rada ove dva preduzeća.

3.2. Razmatrani razvojni scenariji
Vremenski period od pet godina u kome se donosi odluka na koji način treba ostvariti cilj je veoma dugačak da bi se sa velikom preciznošču moglo predvideti kako će se ponašati trenutna ograničenja i da li će biti novih. Drugim rečima odluku treba doneti u jednom dinamičkom okruženju. Zbog ovakvih okolnosti, razvijeno je 4 scenarija koji karakterišu moguće kombinacije ishoda navedenih faktora i uticaja:
Scenario 1 – “Bez bitnih promena u železničkom sektoru” (A1)
Scenario 2 – ”Ekspanzija lokalnog prevoza” (A2)
Scenario 3 – ”Fokus na međunarodnom prevozu” (A3)
Scenario 4 – ”ŽPCG proširuje portfolio usluga” (A4)

U narednim tabelama biće dat kratak prikaz scenarija razvoja za Plan poslovanja ŽPCG.

Tabela 1: Kratak prikaz scenarija 1
	Scenario 1 – ”Bez bitnih promena u železničkom sektoru”

	Održavanje sadašnjeg obima prevoza (prema redu vožnje 2011/2012) i trenutnog kvaliteta prevozne usluge.
Uspostavljanje institucionalnih odnosa između učesnika u železničkom sektoru. Direkcija za železnice i dalje nema dovoljnog kapaciteta za obavljanje svih poslova iz njenog delokruga nadležnosti. Odnosi sa OŽVS formalno se svode na potpisivanje jednogodišnjih ugovora sa obnavljanjem.
Ekonomski pokazatelji su u kontinuitetu sa trenutnim stanjem u CG.
Efikasnost i kvalitet rada ŽICG i OŽVS se blago poboljšava.



Tabela 2: Kratak prikaz scenarija 2
	Scenario 2 – ”Ekspanzija lokalnog prevoza”

	Nabavka dva nova elektromotorna voza (EMV) i osetno povećanje frekvencije polazaka vozova u lokalnom putničkom prevozu. Uvođenje novih sezonskih linija u unutrašnjem saobraćaju.
Preuzimanje depoa lakog održavnja OŽVS od strane ŽPCG za povećanje kvaliteta održavanja EMV. Sa OŽVS se odnosi formalno svode na potpisivanje jednogodišnjih ugovora sa obn-avljanjem.
Jačanje Direkcije za železnice i uređenje odnosa između aktera u železničkom sektoru. 
Ekonoska situacija se popravlja umerenim povećanjem BDP.
Efikasnost i kvalitet rada ŽICG i OŽVS se blago poboljšava.
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	Scenario 3 – ”Fokus na međunarodnom prevozu”

	Generalni remont vagona u međunarodnom saobraćaju i nabavka 8 novih kola sa ležajima. Uvođenje 2 nova polaska u međunarodnom prevozu sa Srbijom.
Uređenje odnosa između učesnika u želez-ničkom sektoru uz podršku Direkcije za železnice koja nastavlja da razvija svoje regulatorne funkcije. Potpisivanje petogodišnjeg ugovora o održavanju sa OŽVS koji je u skladu sa ugovorom o OJP.
Ekonomska situacija se popravlja umerenim povećanjem priliva stranih investicija u Crnoj Gori i približavanjem Crne Gore članstvu u EU.
Efikasnost rada i kvalitet usluge ŽICG se poboljšava smanjenjem zakašnjenja, dok OŽVS dobija strateškog partnera i poboljšava kvalitet usluge održavanja voznog parka ŽPCG.



[bookmark: _Toc338071628]Tabela 2: Kratak prikaz scenarija 4
	Scenario 4 – ”ŽPCG proširuje portfolio usluga”

	Nabavka jednog novog EMV za lokalni i 4 novih kola sa ležajima za međunarodni saobraćaj. Umereno povećanje frekvencije polazaka, ali i uvođenje savremenijeg sistema prodaje karata i pogodnosti za putnike (pogodnosti za korišćenje parking mesta, povlastice za javni gradski prevoz u Podgorici i usluge Rent-A-Car u Baru).
Uređenje odnosa između učesnika u želez-ničkom sektoru bez aktivnije uloge Direkcije za železnice čije regulatorne sposobnosti ostaju na sadašnjem nivou.
Ekonomski pokazatelji imaju blagi rast i umereni priliv investicija u CG.
Privatizacija OŽVS, promena modela orga-nizacije ŽICG i njena dalja segmentacija uz blago povećanje tehničke efikasnosti smanjenjem zakašnjenja i vremena vožnje.



Očigledno da je u pitanju tipičan zadatak više-kriterijumske analize i rangiranja u cilju donošenja odluke. Postoji niz metoda višekriterijumske analize u cilju višekriterijumskog odlučivanja koje se mogu upotrebiti u ovakvim slučajevima. Sa aspekta kor-isnika – donosioca odluke, u izboru višekriterijumske metode opredeljujući su lakoća korišćenja i razumljivost metode. Izbor odgovarajuće metode višekiterijumskog odlučivanja (VKO) u potpunosti je determinisan karakteristikama samog problema, nivoom kompleksnosti kao i iskustvom korisnika u primeni različitih metoda. 

Fazi AHP pristup (Fuzzy Analiyc Hierachy Process) predstavlja modifikovan AHP pristup, korišćenjem Fazi brojeva umesto Satijeve skale (Saaty). Fazi brojevi su pogodni u sistemu koji je nelinearan, kompleksan i dinamočan, i koga karakterišu neizvesnost i nepreciznest. Ovo je uzeto iz razloga što donosioci odluke obično koriste lingvističke promenljive za evaluaciju značaja kriterijuma, i za ocenu varijanti po različitim kriterijumima, gde su fazi brojevima preciznije izražava preferencija. Metoda korišćena u ovom radu bazira se metodi korišćenoj u radu Huang C.C., Chu P.Y. i Chiang [7].

Fazi logika (Zadeh, 1965) je veoma prikladna za sistem, koji je nelinearan, kompleksan i dinamički i okarakterisan sa neizvesnošću i nepreciznošću [8]. Sacal, Badescu i Albu (2008) koristili su fazi teoriju odlučivanja u cilju upravljanja procedurama javnih nabavki [12]. Ovaj proces karakteriše visok stepen rizika i nepreciznosti, što su i glavni razlozi za korišćenje fazi teorije. Andreica i saradnici (2009) predlažu fazi funkcije pripadnosti za računanje srednjeg širenja. U ovom radu, nekoliko determinističkih, diskretnih metoda i metoda verovatnoća su predstavljene, kao i novi antitetički koncept, koji bi mogao da se koristi za problem predviđanja [1]. 

Postoje mnoge primene fazi AHP poslednjih nekoliko godina [13]. Kong i Liu (2005) koristili su fazi AHP da bi odredili faktore uspeha E-commerce [10]. Jie, Meng i Cheong (2006) predložili su korišćenje fazi AHP pristupa za alat za donošenje odluka, koji korisnici mogu da koriste on-line za rešavanje dnevnih komplikovanih problema donošenja odluka [8].


3.3. Ko su donosioci odluke? 

Ono što je otežavajuća okolnost za ŽPCG jeste da se oni dalje nalazi u većinskom vlasništvu države i da nije potpuno nezavistan u donošenju i sprovođenju odluka. Na izbor određenog scenarija saglasnost moraju da daju nadležno Ministarstvo saobraćaja i pomorstva, kao i Ministarstvo finansija. Pored toga, obim i kvalitet usluge koju pruža ŽPCG zavisi od upravljača infrastrukture ŽICG i kompanije koja obavlja održavanje voznih sredstava, OŽVS. Ova četiri navedena subjekta, zajedno sa ŽPCG čine stakeholdere. Po jednoj od definicija, stakeholder predstavlja pojedinca ili grupu na različitim nivoima odlučivanja, koji je poduticajem drugih ili je u stanju da utiče na pojedince, organizacije ili projekte [5]. Sa druge strane, stakeholderi često imaju različita viđenja, interese, i načine za dostizanje navedenih ciljeva. Drugim rečima, možemo reći da je ovde prisutno više predstavnika državnog kapitala sa različitim interesima, kriterijumima i preferencijama [4]. U ovom radu uzimamo da su stakeholder donosioci odluke sa različitim stepenom uticaja na konačan izbor scenarija. Dakle donosioci odluke, sa različitim stepenom uticaja na izbor scenarija su:
Željeznički prevoz Crne Gore A.D. Pogdorica (DO1)
Ministarstvo saobraćaja i pomorstva (DO2)
Ministarstvo finansija (DO3)
Željeznička infrastruktura Crne Gore A.D. Podgorica (DO4)
Održavanje željezničkih voznih sredstava A.D. Podgorica (DO5)


3.4. Kriterijumi za donošenje odluke 

Kriterijumi predstavljaju sredstvo ocene predloženih varijanti [14]. Prilikom razmatranja i odabira kriterijuma vodilo se računa o preferencijama donosilaca odluka, njihovim prioritetima prilikom razmatranja scenarija. Uz to uzeto je u obzir različito tretiranje kriterijuma na listi prioriteta kod donosioca odluke. Zbog toga su predloženi sledeći kriterijumi:
Izvodljivost predloženog scenarija (C1)
Usklađenost scenarija sa strateškim dokumentima Vlade CG (C2)
Cena koštanja predloženog scenarija (C3)

Izvodljivost predloženog scenarija podrazumeva mogućnost realizacije odabranog scenarija, s obzirom na realno okruženje u kome se ova odluka donosi. Realno okruženje predstavlja postojeće stanje u železničkom sektoru sa pretpostavkom da se ono neće dramatično menjati u periodu u kome se odluka donosi. To znači da će npr. železnica zadržati trenutnu poziciju na tržištu prevoza putnika, da će putnički vozovi saobraćati na linijama kao i dosada, da neće doći doći do bitnih izmena u međunarodnom saobraćaju, itd. Izvodljivost predstavlja sposobnost menadžmenta ŽPCG da odabrani scenario sprovede u delo i mogućnost ostalih stakeholdera da ga podrži u tome.

Drugi kriterijum – usklađenost scenarija sa str-ateškim dokumetima Vlade CG predstavlja meru uklapanja u već donete regulativne okvire državnih institucija. Planski dokumenti kao što su Strategija restukturiranja železnica Crne Gore i Strategija razvoja saobraćaja u Crnoj Gori imaju ulogu da formulišu smernice trasportne politike u narednom periodu i predstavljaju preduslov za koordinisanu investicionu aktivnost i razvoj pojedinih vidova transporta u cilju stvaranja celovitog i efikasnog nacionalnog sistema [11]. Po ovom kriterijumu se predloženi scenariji mogu oceniti prema njihovoj usklađenosti sa dosadašnjm tokom restrukturiranja i vizijom železničkog sektora u CG.

Treći kriterijum – troškovi ulaganja predloženog scenarija predstavlja procenjenu finansijsku vrednost koštanja predložene varijante. Što varijanta manje košta, to je više prihvatljivija po ovom kriterijumu. Pored kombinacije ishoda uticajnih faktora, svaki scenario karakteriše i određeni biznis miks, koji se finansira iz obaveze javnog prevoza, ili zahteva određene investicije. Kako su ulaganja neophodna, za implementaciju scenarija potrebna je saglasnost stakeholdera, pre svega Vladinih institucija.
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Kako imamo više donosioca odluke, nekoliko varijanti i više kriterijuma za ocenjivanje varijanti problem postaje složeniji za rešavanje. Pored ovih karakteristika treba napomenuti i to da postoji nejednaka važnost predloženih kriterijuma zavisno od donosioca odluke i da se vrednosti prema svim kriterijumima mogu izraziti samo opisno. Ako problem formulišemo u formi hijerarhije, predloženo je četiri nivoa u hijerarhiji, gde je prvi nivo osnovni cilj koji želi da se postigne – odabir scenarija razvoja Plana poslovanja ŽPCG, dok su na drugom nivou u hijerarhiji donosioci odluka. Treći nivo predstavljaju kriterijumi odlučivanja, i četvrti nivo su predložene varijante. Hijerarhija odlučivanja je prikazana na sledećoj slici.






Slika 2: Hijerarhija odlučivanja problema odabira najpogodnijeg scenarija


4. RAZMATRANJE REZULTATA I ANALIZA OSETLJIVOSTI  

Rezultate dobijene Fazi AHP pristup možemo uporediti sa rezultatima AHP pristupa, nakon čega se može zaključiti da se redosled scenarija značajno ne razlikuje (slika 3).

Prema rezultatima Fazi AHP pristupa, najbolje rangirana varijanta jeste scenario A2 iako je njegova prednost u odnosu na ostale scenarije minimalna. Scenario A2 “Ekspanzija lokalnog prevoza” je samo 2,12% ispred drugog najprihvatljivijeg scenarija A3 “Fokus na međunarodnom prevozu”. Na ovu prednost je uticao visok težinski koeficijent kriterijuma C1 “Cena koštanja scenarija” kao i Ministarstva finansija koje trenutno ima odlučujuću ulogu u izdvajanju sredstava za nova ulaganja. Sa druge, na scenario A3 je uticao kriterijum 


“Izvodljivost scenarija” zbog toga što ŽPCG obavlja međunarodni prevoz u saradnji sa Železnicama Srbije i na koga ne mogu da utiču u velikoj meri da poboljša sadašnji kvalitet i obim prevoza. Scenario A4 “ŽPCG proširuje portfolio usluga” koji predstavlja istorvemeno razvijanje lokalnog i međunarodnog prevoza nije naišao na podršku donosioca odluke sa najvišim težinskim koeficijentom, i može se tumačiti kao preveliki finansijski rizik u ovoj fazi ulaganja, kao i nem-ogućnost da susedne Železnice Srbije sa svoje strane prate ovakav tempo ulaganja u vozna sredstva. Ispred scenarija A4 se našao scenario A1 koji je praktično scenario sa minimalnim ulaganjima i najsporijim razvojnim tempom u petogodišnjem 

planu poslovanja, u poređenju sa ostalim scenarijima.
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Kako se Plan poslovanja donosi u jednom relativno dužem vremenskom periodu, trenutne okolnosti se mogu promeniti, kao što je relativni značaj pojedinih donosilaca odluke. U tom smislu je izvršena analiza osetljivosti sa promenom težinskih koeficijenata u korist Ministarstva saobraćaja i pomorstva i Željezničkog prevoza Crne Gore. Kako se povećava težinski koeficijent MSP, tako se smanjuje razlika između scenarija A2 i A3 na samo 0,8%, ali je scenario “ekspanzija lokalnog prevoza“ i dalje najbolja varijanta.


	
	



Slika 4: Uticaj promene težinskih koeficijenata donosioca odluke na konačan rang scenarija


Kako raste težinski koeficijent ŽPCG, tako je scenario A4 “ŽPCG proširuje portfolio usluga” sve više prihvatljiva varijanta, što je posledica veće sklonosti putničkog operatora ka kriterijumu C1 “Izvodljivost scenarija” nego ostalim kriterijumima. 




U slučaju promene težinskih koeficijenata kriterijuma, i povećanja važnosti kriterijuma C2 “Usklađenost scenarija sa strateškim dokumentima CG” u korist ostala dva, najbolji scenario je sada A3, pa zatim A2 dok je scenario A4 ostaje na trećem mestu.


	
	






Slika 5: Uticaj promene težinskih koeficijenata kriterijuma na konačan rang scenarija


Analiza osetljivosti je ipak pokazala stabilnost najboljeg scenarija A2 u ovoj evaluaciji, i tek sa drastičnim promenama odnosa između kriterijuma dolazi do promene redosleda scenarija. Analiza osetljivosti preko AHP pristupa je dala identične rezultate po pitanju redosleda varijanti, ali sa značajnijom razlikom između njihovih vrednosti preferencija.


5. ZAKLJUČNA RAZMATRANJA   

U radu je razmatran višekriterijumski problem evaluacije razvojnih scenarija plana poslovanja 


Željezničkog prevoza Crne Gore.  U radu je opisano okruženje u kome se donosi odluka, odabrani su donosioci odluka i kriterijumi odlučivanja, kao varijante razvoja putničkog operatora Crne Gore. Evaluacija je izvršena primenom AHP i Fazi AHP pristupa, u kojoj se pokazalo da je scenario “Ekspanzija lokalnog prevoza” najprihvatljivija varijanta prema dobijenim rezultatima. Analiza osetljivosti rezultata je dokazala stabilnost najbolje varijante pri promenama težinskih koeficijenata donosioca odluke i kriterijuma. 

Fazi AHP pristup predstavlja jedno proširenje AHP pristupa koriščenjem fazi brojeva umesto Satijeve skale. U uslovima veće neizvesnosti i nepreciznosti, 
određivanje preferencija putem fazi brojeva omogućava donosiocu odluke da lakše izrazi svoje preferencije prilikom popunjavanja matrice poređenja. Fazi AHP pristup je odredila identičan poredak scenarija kao i AHP pristup, ali sa manjom razlikom preferencija varijanti nego kod AHP pristupa. 
Potrebno je naglasiti da je poredak scenarija uslovljen trenutnom situacijom, pre svega merama štednje u kojoj Ministarstva finansija ima vodeću ulogu i odlučujuću poziciju prilikom odobravanja Plana poslovanja. Iako se radi o strateškom odlučivanju, ovakav izbor ne treba da bude konačan u narednih pet godina, već ga treba u skladu sa pokretljivim „rolling“ Planom poslovanja preispitivati na kraju svake godine, što podrazumeva upoređ-ivanje očekivanih i ostvarenih rezultata. Ovome treba dodati daje za implementaciju najboljeg scenarija razvoja neophodno, pre svega institucionalno jačanje železničkog sistema kroz postavljanje pravnih normi ponašanja svih aktera, i u tom smislu jačanje Direkcije za železnice kao tela koje će nadgledati realno stanje primene pravila ponašanja aktera u železničkom sektoru. Ispunjavanje ovog uslova dugoročno će doprineti sigurnosti i predvidivosti ponašanja aktera u skladu sa donetom strategijom razvoja.
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Abstract: Two objectives were considered when planning the new railway infrastructure between Ljubljana and the Adriatic Sea: reduction of energy consumption and decrease of time costs. This paper deals with the measure of construction of a new double-track railway line between Ljubljana and the Adriatic Sea, whereby two variants of the construction are considered. Variant 1 comprises three projects. The construction of a second track is envisaged between Koper and Divača, a new double-track line is planned between Trieste and Divača, and a new double-track high-speed railway line is planned between Divača and Ljubljana. Variant 2 presents a new solution for the course of the double-track railway line between Ljubljana and the Adriatic Sea with connections to Koper and Trieste. The investment value of variant V2 is 0.5% higher than that of variant V1. The benefits in terms of energy consumption and travel times are calculated for both variants for 2012 and are greater for variant V2 than variant V1, i.e. by 43.3%. 

Keywords: railway infrastructure, longitudinal gradient, energy consumption, time costs 


1. INTRODUCTION

The need to traverse space and time is one of man’s basic needs. Human development and the rise of the first civilisations increased the need to move goods, which in turn drove the development of technologies enabling the movement of people and goods through space and time. Over the course of the last century, man has conquered the planet and developed the technology allowing us to travel to space. Economic development and globalisation strongly increased the need to transport people and goods. The path from raw materials to finished products that end up with the consumer is often a very long one. The result of globalisation is also a great need for the transport of goods, which causes costs that are felt by the entire society. The planning of traffic infrastructure is, therefore, frequently a highly complex process that leaves long-term consequences in space, which is why we must observe sustainable development principles and take our cues from the needs of the broader environment when planning new traffic routes.

The objectives of the planning of new traffic infrastructure are the improvement of mobility and accessibility, improvement of the supply of the economy, improvement of traffic safety, reduction of energy consumption, reduction of the costs incurred by users and reduction of environmental burdening.

This paper shows only the costs incurred by the users and are related to energy consumption and time in the case of the measures for the construction of a new railway line between Ljubljana and the Adriatic Sea.



2. TECHNICAL PRESENTATION OF THE VARIANTS

The area under consideration encompasses a corridor between the Ljubljana Basin and the Adriatic Sea. The departure point is in the township of Brezovica near Ljubljana and the destination point in Slovenia is the Koper Tovorna station while in Italy it is in the township of Nabresina above Trieste. In addition to the existing course of the railway line (variant V0), the calculation takes into account another two variants (V1 and V2). A map with a bird’s eye view of the course of all three variants of the network is shown in figure 1. 

The current railway network (variant 0) comprises a single-track electrified railway line from Koper to Divača with a maximum longitudinal gradient of 26‰, a double-track electrified railway line from Trieste to Divača and a double-track electrified railway line from Divača to Ljubljana. The main problems of the existing line are low travelling speeds between Koper and Ljubljana, insufficient power of electrical substations, steep longitudinal gradients, numerous examples of gained altitudes being wasted, assurance of sufficient transport and throughput capabilities of the line between Koper and Divača, the poor state of superstructure and substructure, and consequently high energy consumption and extensive time costs [1].

Variant 1 encompasses three different projects which are to be executed in the area under consideration and are currently in different design phases. The construction of the second track is planned between Koper and Divača, which proceeds along the new route – mostly through tunnels with a maximum longitudinal gradient of 17‰ [2]. A new double-track line between Trieste and Divača is planned as part of the adoption of the National Spatial Plan [3]. A feasibility study for a new high-speed double-track line between Divača and Ljubljana has been carried out [4]. 

The proposal for a new variant (variant 2) that will integrate all three projects and simultaneously resolve the problem of Divača envisages the construction of a new double-track line between Koper and Ljubljana with a connection to Trieste branching off at the junction at Divača. The complete double-track line proceeds through tunnels with a maximum longitudinal gradient of 4.8‰. The main advantages of variant 2 from a technical point of view are a shorter distance between Koper and Ljubljana and shallower longitudinal gradient, which is reflected in shorter train travel times, lower energy consumption and lower external costs. The weakness of variant 2 is the longer length of the tunnel.

A schematic depiction of the longitudinal course of all three variants is shown in figure 2.  

[image: slika1 situacija]
Figure 1: Map with a bird’s eye view of the variants

[image: ]
Figure 2: Schematic depiction of longitudinal profiles

The main problem of the existing railway line is the examples of altitudes gained between Ljubljana and Koper being wasted. The line rises from Ljubljana (height above sea level of 300 m) to 580 m at Postojna and then drops towards Divača (430 m), rising again on the route towards Koper (3 m), i.e. at Rodik to 538 m.

In the case of variant 1, there remains the problem of the gained altitudes being wasted between Ljubljana and Divača because the new line connects to the railway station in Postojna The longitudinal gradient between Divača and Koper is more favourable because the line proceeds mostly through tunnels (73% of the route between Divača and Koper) with a uniform longitudinal gradient of 17‰.
Variant 2 that proceeds mostly through tunnels (78% of the route between Ljubljana and Koper) and has a uniform longitudinal gradient of 4.8‰ does away with the problem of gained altitudes being wasted.

Table 1: Lengths of variants under consideration in km
	Sections
	V0
	V1
	V2

	Koper - Divača
	44.5
	28.1
	25.1

	Divača - Ljubljana
	97.3
	64.6
	52

	Trieste - Divača
	29
	21.7
	25.1

	Total
	170.8
	114.4
	102.2

	Share
	100%
	67%
	60%


Table 2: Lengths of tunnels in km
	Sections
	V1
	V2

	Koper - Divača
	20.7
	22.9

	Divača - Ljubljana
	35.5
	37.1

	Trieste - Divača
	15
	24.2

	Total
	71.2
	84.2



The investment values for individual variants are determined based on the currently elaborated studies [3] and [4]. The assumed price per kilometre of a new double-track railway line on the surface is EUR 25 million, while the price for the line in tunnels is estimated at EUR 50 million/km. The estimate of the investment value of variants V1 and V2 is shown in table 3.

Table 3: Estimate of the investment value in EUR million
	Sections
	V1
	V2

	Koper - Divača
	1,220.0
	1,200.0

	Divača - Ljubljana
	2,502.5
	2,227.5

	Trieste - Divača
	916.3
	1,232.5

	Total
	4,638.8
	4,660.0




3. TRAFFIC DATA

For the purpose of the calculation of the costs and benefits, actual data was used on the number of trains and their net and gross weight as well as travel times for the section between Divača and Koper, while the total number of freight and passenger trains by individual directions and their net and gross weight was used for the section between Divača and Sežana (Nabresina near Trieste) [1]. The cost-benefit model assumes that all freight trains from the direction of Koper and Nabresina near Trieste drive to Ljubljana. 
 
Table 4: Statistical data (number of trains, gross and net weight)
	Sections
	Number of trains
	Millions of gross tons
	Millions of net tons

	Trieste - Divača
	7,409
	1.495
	0.244

	Divača - Trieste
	8,038
	3.187
	1.944

	Koper - Divača
	16,393
	11.928
	6.847

	Divača - Koper
	19,636
	8.021
	2.941

	Divača - Ljubljana
	23,802
	13.423
	7.091

	Ljubljana - Divača
	27,674
	11.208
	4.885



4. CALCULATION OF COSTS AND BENEFITS

The costs of energy consumed, time costs and investment costs were used in the calculation of costs and benefits for an individual variant.


4.1. Energy

In order to estimate the consumption of energy for all trains in 2012, the following data was taken into account:
number of trains by individual direction;
gross and net weight
length and longitudinal gradient of the railway line;
actual speed limit of variant V0 and 80 km/h for variants V1 and V2;
locomotive type 541;
locomotive and car resistance;
overhead line voltage of 3 kV.:

The calculation of the electricity required for an individual train on a particular longitudinal gradient was performed according to the methodology from documentary materials [5] and [6].


	(1)

Where:
Fv is the tractive force of the locomotive in kN
WL is the locomotive resistance in daN
WL is the resistance of cars in daN/t
I longitudinal gradient in ‰,
L is the locomotive mass in t,
Q is the mass of the cars in t.


		(2)
Where:
A is the number of kWh at the locomotive current take-off device (pantograph),
Ukm is the voltage of the overhead contact network in V,
I is the locomotive load current in A,
t1,2 is the time interval in minutes.


	(3)

Where:
v is the train speed in km/h.

The locomotive capability is the measure of the mass of the train a locomotive can pull on a particular route and at what speed. The tractive characteristic of the locomotive is important for the haulage of trains. The diagram depicting the maximum traction power of an individual locomotive depending on the speed and the curve of the resistance on an ascent versus the traction power when pulling a train with a particular mass was used to determine the intersection point, which in turn determined the maximum speed on the said ascent. Electricity consumption of the locomotive when pulling a train on a particular section of the railway line within a particular time period depends on the traction current of the locomotive, voltage of the overhead contact network and the time used by the train to traverse the section under consideration. The traction current depends on the traction power of the locomotive and the speed of the train.

Table 5 shows the total consumption of electricity for all trains of an individual variant in 2012.

Table 5: Consumption of electricity in MWh
	Sections
	V0
	V1
	V2

	Trieste - Divača
	7,027
	6,359
	1,790

	Divača - Trieste
	11
	209
	2,035

	Koper - Divača
	27,403
	22,379
	9,951

	Divača - Koper
	4,679
	203
	216

	Divača - Ljubljana
	28,629
	22,165
	24,905

	Ljubljana - Divača
	20,009
	21,319
	4,127

	Total
	87,757
	72,634
	43,023




Figure 3: Reduction of electricity consumption with respect to the consumption of the current network


4.2. Travel Times

The same speed limits as those used in the calculation of energy consumption were used when calculating travel times. The calculation of travel times only took into account the travel time without stops at stations.

Table 6: Total travel time for all trains in 2012 in hours 
	Sections
	V0
	V1
	V2

	Trieste - Divača
	3,066
	2,041
	2,325

	Divača - Trieste
	3,326
	2,214
	2,522

	Koper - Divača
	10,419
	5,758
	5,143

	Divača - Koper
	12,480
	6,897
	6,161

	Divača - Ljubljana
	33,139
	19,213
	15,472

	Ljubljana - Divača
	38,530
	22,338
	17,989

	Total
	100,960
	58,461
	49,611




Figure 4: Total time used by all trains in 2012 in hours


4.3. Costs and Benefits

The economic price of electricity of 0.05 EUR/kWh was used for the calculation of the costs of energy consumption.

Table 7: Costs of energy consumed in 2012 in thousands of euros
	Sections
	V0
	V1
	V2

	Trieste - Divača
	351
	318
	89

	Divača - Trieste
	1
	10
	102

	Koper - Divača
	1,370
	1,119
	498

	Divača - Koper
	234
	10
	11

	Divača - Ljubljana
	1,431
	1,108
	1,245

	Ljubljana - Divača
	1,000
	1,066
	206

	Total
	4,388
	3,632
	2,151



The time costs include the travel time used by a train in the amount of EUR 102.5/h/train and the time cost of the net cargo mass in the amount of EUR 1.25/t/h.

Table 8: Time costs in 2012 in thousands of euros
	Sections
	V0
	V1
	V2

	Trieste - Divača
	322
	214
	244

	Divača - Trieste
	401
	267
	304

	Koper - Divača
	1,394
	771
	688

	Divača - Koper
	1,419
	784
	701

	Divača - Ljubljana
	4,137
	2,399
	1,932

	Ljubljana - Divača
	4,459
	2,585
	2,082

	Total
	12,133
	7,020
	5,951



The benefits represent the difference between the costs of variant V0 (without the investment) and the individual variants that foresee an investment (V1 and V2).

Table 9: Benefits in 2012 in thousands of euros
	Sections
	V1
	V2

	Trieste - Divača
	141
	340

	Divača - Trieste
	124
	-4

	Koper - Divača
	875
	1,579

	Divača - Koper
	859
	942

	Divača - Ljubljana
	2,062
	2,392

	Ljubljana - Divača
	1,809
	3,172

	Total
	5,869
	8,419





5. FINDINGS AND CONCLUSION

In order to reduce energy consumption and travel times, we have analysed the measure of construction of a new railway line between Ljubljana and the Adriatic Sea, whereby two variants of the construction are considered, i.e. V1 and V2.

Variant 1 comprises three projects. The construction of the second track is planned between Koper and Divača, which proceeds mostly through tunnels with a maximum longitudinal gradient of 17‰. The construction of a new double-track line is envisaged between Trieste and Divača, while a new double-track high-speed line is planned between Divača and Ljubljana with a maximum longitudinal gradient of 12.5‰. Variant 2 presents a new solution for the course of the railway line between Ljubljana and the Adriatic Sea with connections to Koper and Trieste. The new double-track line proceeds through tunnels with the maximum longitudinal gradient of 4.8‰ between Koper and Ljubljana and 1.1‰ between Divača and Trieste.

The investment value for both variants is determined based on the price per length of the line that depends on whether it proceeds over terrain or through a tunnel. The investment value of variant V2 is by EUR 21.2 million (0.5%) higher than that of variant V1. 

The benefits in terms of energy consumption and travel times are calculated for both variants for 2012. The total benefits in terms of energy consumption and travel times of variant V2 are greater than those of variant V1, i.e. by EUR 2.5 million/year (43.3%). 

Variant V2 has a slightly higher investment value, however, the benefits are significantly greater than those of variant V1 because of the much more favourable longitudinal gradient of the railway line course. The weakness of variant V2 is the length of the tunnel and the inability to connect the line to the existing railway line at Divača and Postojna. Variant V2 makes it possible to carry much more cargo or to transport the same quantity of cargo with fewer trains, namely with the same energy consumption as variant V1.  

Other costs and benefits must also be taken into account and the net present value must be calculated in order to determine the feasibility of an individual variant.   
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