YHUBEPCUTET 3A HAHIUOHAJIHO U CBETOBHO CTOITAHCTBO
Qakynrer UkoHOMHKAa HA HH(ppaCcTPyKTypaTa

Karenpa ,,MkoHOMIKA HA TPAHCTIOPTA U eHepreTukKara‘

JUIIAHA IOJIMAHOBA TIO®EKUMEBA XPUCTOBA

HHCTPYMEHTHU 3A ITPOI'HO3UPAHE HA TAPUYHUTE ITIOTOLUA U
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»OKTOP“
B HayuyHa oosiact 3. ColMaJiHM, CTOMAHCKU U NMPaBHU HayKu, MPOodhEeCUOHATHO

HarnpasiieHue 3.8 UkoHOMMKa U ynipaBJjieHHe (TPAHCIOPT)

Hayuen pvkogooumen:

nomn. 1-p Nanuen Hopaanos
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JlucepTalmOHHUAT TPYA € CTPYKTYpHpPaH B YBOJ, TPH TJIaBU U 3aKJIIOUCHHE, ChABPKA
00110 267 cTpaHuLy, oT KOUTO 182 cTp. ocCHOBEH TeKCT, 10 cTp. u3non3BaHa quTeparypa u 75 cTp.
npuioxeHus. B Texcra ca BxirodeHu 26 tabmmnu, 13 durypu u 5 dopmynu. bubmuorpadusra

cpabpka 116 u3TouHnka, OT KOUTO 57 ca Ha aHTJIMICKH.

JucepranusaTa € 00Ch/IeHa U HACOUCHA 3a 3alllUTa OT Karenpa ,, IkoHOMHKa Ha TpaHCIIopTa

u eHepreTukara’ npu ¢axynrer Mkonomuka Ha nadpacrpykrypara na YHCC — Codus.

ABTOpPBT Ha IUCEPTALIMOHHUS TPY/ € 3a4KClieH KbM Karezpa ,,JilkoHoMuKka Ha TpaHCIopTa
Y CHEpreThKara“ KbM Y HUBEPCUTET 3a HAIIMOHAIHO M CBETOBHO cTonaHcTBO Ha 08.03.2022 r. cbe

3anoBeq Ne 979 ot 12.04.2022 r., kaTo 3a704€H TOKTOPAHT.

Hayuno xypu:

[Tpod. n-p Xpucrtuna Jlazapoa Hukomosa
Hou. n-p Tamko ﬁopnaHOB MuHKOB
[Tpod. a-p Hdanuena dumurposa Togoposa
[Tpod. a-p Hdonka Jlumurpona XKensizkopa

[Tpod. n-p mmx. Hukonaii Kapes Kapes

PesepBu
Homu. n-p bopucnas CredpanoB ApHay0B
Hon. n-p Unus JJo6pomupos ["'bToBCKH
Hou. n-p Huna MBanosa I eprosa

ot n-p CunBust AnekcanipoBa XpHucTOBa

[Ty6nuunaTa 3amurara Ha JucepTaIlMoOHHUS TPy Iie ce cbetor Ha 20.02.2026 1 ot 14:00

yaca B 3as1a Hayuan CrBetn (Ne 2032A) na YHCC.

MaTCpI/IaJ]I/ITC 3a 3aluTara ca Ha pasloJIOKCHHUEC Ha HHTCPECYBAlIUTE CC B OouoOnuorexara

Ha YHCC.



1. O0ma xapakTepuCcTHKA HA JUCePTALUOHHUSA TPYI

AKTyaJIHOCT Ha TeMarta

MKOHOMMUYECKHAT pacTeX 4YEeCTO HaMHMpa OTpPaKEHHWE B HHTEH3MBHOTO pa3BUTUE Ha
aBTOMOOWJIHUSL TPAHCHOPT. JJMHAMUYHOTO HapacTBaHE Ha aBTOMOOMJIHUSAT MapK U €XKETr0JHOTO
yBEJIMYEHUE HAa aBTOMOOWIIHUAT TpahuK HAMUPAT OTPa’KEHHE BbB BCE MI0-MHTEH3UBHOTO MIOJI3BaHE
Ha HalMOHAJHATa IbTHa Mpexa. lloBuimaBar ce M3UCKBaHMSATA 3a KOMQOPT, 0€30MacHOCT U
MKOHOMHMYHOCT, KOETO BOJM /10 HAPACTBAaHE HAa U3UCKBAHUATA KbM E€KCILIOATALlHOHHUTE KauecTBa
Ha HACTUJIKATa.

[TbTHaTa KapTa Ha bbiarapus 3a EBpona HaMupa cBOETO Hayallo B HAI[MOHAJIHATa IIbTHA
UHPACTPYKTypa. AKO Ta3u KapTa € eIMH NOCTOSHEH KPUTEPHii, TO ChbCTOSHUETO Ha IIBTHUILATA €
IIPOMEHJIMBA BbB BpeMeTo BeinunHa. Cbc uim 0e3 HaTOBAapBaHE OT TPAHCHOPTHHS MOTOK BbHB
BpeMETO Te ce amopTusupar. OT ToBa ciie[iBa, Y€ IbTUILATA AMHAMUYHO IPOMEHST ChbCTOSTHUETO
CH, KaTO C€ BJIOILIABAT M0 OTHOLIEHHWE HA HOCUMOCIIOCOOHOCT, 0€30MaCHOCT U €KCIIJI0AaTallMOHHU
XapakTepucTUKU. B chIIOTO Bpeme, ObTUIIATa C BJOLIEHW KayecTBa, OCBEH OE3CIOPHO
HaMaJIsiBaHe Ha 0€30MacHOCTTa IPU IbTYBaHE, BOAST U JIO YBEJIUYaBaHE HA €KCIIJIOATAlMOHHUTE
pa3xoJii Ha BOJIaYUTE HA MOTOPHU IIPEBO3HU Cpe/ICTBA. TakrBa IbTUILA HAjJaraT U HaMaJIsiBaHe Ha
IIpeBUEHATA IPOEKTHA CKOPOCT, KOETO BOJY /10 YBEJIMYAaBAHE HA BPEMETO 3a IbTYBaHE, KAKTO U
Ha BJOIIaBaHe KoM(opTa Ha caMOoTO MbTyBaHe. OT Jpyra cTpaHa 3HAYUTETHOTO yBEJIHUEHHE Ha
Oposi Ha aBTOMOOWJINTE Ch3/aBa 3alpbCTBAHUS O MbTUIIATa. Cle0BaTeNHo, 3a Ja c€ HaMaJIsAT
3aTpy/lHEHUsiTa B TpauKka, Cbh3JaBaHETO HAa HOBa NbTHa HH(PPACTPYyKTypa, KaKTO U
oJ00PSBaHETO Ha ChIIECTBYBAIaTa UMa JIBJITOCPOYHN HUKOHOMUYECKU U COLMATHU 1oyI3U. Upes
noJ00psSBaHETO Ha MBTHO-TPAHCIIOPTHATa MpEXa MOXKE Jla C€ pealu3upaT peaula MoKa3aTeilu
Karo 1) moHm>kaBaHe Ha TPAHCIOPTHO-EKCIIJIOATAIMOHHUTE Pa3Xxo/y; 2) HaMaJsiBaHE HA BPEMETO
3a IbTyBaHe; 3) HaMaJIsiBaHE Ha aBapUITHOCTTA 10 MBbTULIATA; 4) OrpaHUYaBaHEe Ha 3apbCTBAHUATA
U IpYyTH.

N3rpaxx1aHeTo ¥ NOJIBPKAHETO Ha MMbTHATa HH(GPACTPYKTypa ce U3BBPIIIBA MPEIUMHO C
nyOJMYHM CpEACTBA, OCUTYPEHHM OT IbpKaBHUS Oro/pker, EBpomelickus Cbio3 WM ApYyTd
(¢buHaHCHpaNM UHCTUTYIIMU. Te ca myOnudueH pa3xoi, KOWTO cieaBa Ja ObJe BIOXKEH IO Haid-

C(I)CKTI/IBHI/ISI Ha4uH.



Kato 1msmo npe3 nmocneanute 20 rogunu Peny6nuka bbarapus e nHBecTHpana B MbTHHS
CEKTOP MMO-MaJIKO OT ApyrH 1bpxasu B EC 3a pexabumuTanus 1 CTpOUTEICTBO.
AxTyanmHOCTTa Ha MNpoOiieMaTHKara, pasrielaHa B JUCEPTALlMOHHUSA TPYJ C€ OIpeness OT
olmiecTBeHaTa Imoj3a ObTULIATa B bbarapus Ja 3ama3sT CBOMTE  EKCIIOATAllMOHHU
XapaKTEePUCTHUKN MaKCUMAJIHO IBJTO BbB BPEMETO, KaTO CpeACTBaTa HEOOXOIMMH 32 TSIXHOTO

H3TpaXaaHe U MMOAAPDBIKKA J1a Ca CBOCBPCMCHHO IINIAHUPAHU, HEJICHACOYCHHU U OIITUMU3UPAHU.

HaBpemeHHara mnoaapbkka Ha MBTHUINATa OT CBOS CTPaHa LENIM Ja OrPaHUYM I10-
HaTaThIIHOTO BJIOIIABAHE HA CBCTOSHMETO HA IIbTHATA Mpexka, Ja Cb3HaJe YCIOBUSA 3a
OTpaHWYaBaHE HA ITBTHO-TPAHCIIOPTHHUTE TMPOM3IIECCTBHS M Ja HaMall HEOOXOIMMOCTTa OT
MOCJIE/IBAIIIM TTO-BUCOKHU Pa3Xx0/id B PE3YJTAT OT OTI0XKEHUTE peMOHTH. ChOTBETHO Cpe/CTBATa 3a
U3rpakKIaHe U MOJAPHKKA Ha MbTHATA Mpexka cielBa Ja ObJaT ONTHUMAHO Pa3XxOoJBaHU 3a
MoCTUraHe Ha Oe30MacHa eKCIIoaTalus U HaJIeXKIHa TOIIPBKKA.

3a nenta € HeoOxouM e(heKTHBEH HHCTPYMEHT 3a MTPOTHO3UPAHE HA MAPUIHUTE MOTOIIH,
HEOOXOAMMH 3a TOJIBPKAHETO M M3TPAXIAAHETO HA HAIMOHAJIHATA IIbTHaTa MHPPACTPYKTypa,
KOWTO J1a MOATIOMOTHE B MICHTU(UIIMPAHETO HA HACTOAIIUTE U ObJCUINTE HYXKAH, TaKa 4e Jia ce

ONTUMU3HUPAT HHBCCTUIHUUTE B OTTOBOP HA TE3U HYXKIU.

Tpil Kato cpeicTBaTa HEOOXOIMMHU 3a H3IPaXJAAHETO M PEMOHT Ha MBTUINA U
ChOPBKEHUATA KbM TAX €a OT U3KIIOYUTENIEH Mallad, BaXKHO € TAXHOTO CBOEBPEMEHHO IUIaHUPaHe,
C IIeJl OCUTYpsIBaHE Ha TSAXHATa HAIMYHOCT BbB BpeMeTo. ToBa Baxku 0COOEHO 3a PEMOHTHUTE U
NOAJPBKKATA HA IITbTUILATA, KOUTO aKO HE CE U3BBPLIBAT HABPEME CHCTOSIHUETO UM MPOTPECUBHO
ce Biomana. [IpakTukara nokassa, ye B bbiarapus, B rojisiMa CTeNeH JJO PEMOHT U peXaOuiInTanus
Ce CTHUTa e/1Ba KOraTo JaJIeH ITbT CTaHE MPaKTUUYECKH HEU3II0JI3BaeM WIIM B KpaeH CiIydail ce CTUTHE
710 HSAKaKbB IBTE€H MHIMUJIEHT. Jl0 TO3M MOMEHT 06aue MbTAT Ce € BJIOIIWII JI0 TaKaBa CTEIEH, 4e
cpezacTBaTa HeOOXOMMHU 32 HETOBOTO BH3CTAHOBSIBAHE Ca HEKOJIKOKPATHHU, a €KCIUIOATAllMOHHUTE
pa3xoy Ha BOJAYMUTE HA IPEBO3HUTE CPEJCTBA Ca 3HAUUTEIHO 3aBUIIEHU IIPHU U3IIOJI3BAHETO HA
UHPPACTPYKTypa OT 0JJ00EH XapakTep.

B chimoro Bpeme, mpu mpeaBapUTENIHO 3ajl0’KEHa Mporpama 3a PEMOHT 3a ONpeAeiIcH
aHaJIM3€H MepUO/] U OCTOMHOCTSIBaHE HAa HEOOXOIUMHTE CPEJCTBA 3a T€3U PEMOHTH BBB BPEMETO,
MOYE Jla c€ MPOTHO3UPA U NPEABUIM HEOOXOAUMUS pecype 3a JIaeH YYacThK WM yYacThIH OT
nbTHaTa Mpexa. [1o To3u HaunH 6u ce Jaja Bb3MOXKHOCT 3a IJIaHUpaHe Ha UHBECTUIIMHUTE, KAKTO

Ha eTamn IPeANnpPOSKTHU MPOYyYBAHUs, TaKa U HA €Tall ChIIeCTBYBaIla HHPPACTPYKTypa.



eau u 3agaun

IlenTa Ha AMCEPTALMOHHUS TPY/ € a C€ PEJI0KH CbBPEMEHEH U €()eKTUBEH HHCTPYMEHT
3a IPOTHO3MpPAHE Ha [APUYHUTE NIOTOLUM M YNPABICHUE HAa WHBECTULUUTE B IIbTHATA
UHPPACTPYKTYpa, KaTO MO TO3U HAYUH CE MOJA00PH Pa3BUTHETO U CbCTOSHUETO HAa MBTHUS CEKTOP
B KOHTEKCTa Ha W3II'BJIHEHME HAa HALMOHAJIHUTE LM, 3a Jja ce CBeJaT 0 MUHUMYM OOILUTe
TPAHCHOPTHU PA3XOJHU U JIa CE€ peaIu3upaT MKOHOMHUU 3a TpakIaHUTe, Ou3Heca U OOIIEeCTBOTO.
KonkpeTtuzanusta Ha 11e/ITa ce U3passiBa B pa3pad0TBaHETO HAa aBTOPOBA METO0JIOT S 3a pa3BUTHE
Y yIIPaBJIEHUE Ha IIbTUIIATA, Bb3 OCHOBA HAa IPEUIOKEH U Al TUPaH KbM HAllMOHAIIHUTE YCIIOBHUS
MOJIENI, KOATO J1a CIIy>KH KaTo e(EeKTUBEH HHCTPYMEHT 3a IPOTHO3MpaHe HA MapUYHUTE TOTOLHU U
ONTUMAJIHO YIpaBJieHWE Ha MHBECTULMMTE B IbTHaTa HMHQPACTpyKTypa Ha bbarapus.
[IpennoxeHnata MeToauMyecka paMKa Ha JUCEPTALMOHHOTO H3CJIEIBAHE OCUTYpsiBa Hay4dHO
000CHOBaHa METOJMYECKA CXEMA U MPAKTUUYECKU MPUII0KUM UHCTPYMEHT 32 OLIEHKA U IJIAHUpPaHe
Ha WHBECTULMUTE, CBbP3aHM C Pa3BUTHETO U YINpaBIE€HUE Ha I'bTHAaTa HUHQPACTPYKTypa B
cTpaHarta. Peanmm3upaHeTo Ha mocTaBeHaTa OCHOBHA L€ € IOCTUTHATa IPU HU3IIBIHEHUETO Ha

CJICAHNSA OCHOBCH Ha60p OT 3aJJa4u:

o OmnpenensiHe Ha KIIOYOBUTE XapaKTEPUCTUKH Ha ITbTHATa Mpexka B oOXBara Ha
Npoy4YBaHETO Karo (yHKIMOHANHA Kiacu(uKanus, TUIOBE HACTWIKH, TE€OMETPUYHH
KOHCTPYKTHUBHHU XapaKTEPUCTUKH, MPOITyCKaTEIHA CIOCOOHOCT, KJ1ac Ha aBapUMHOCT U Ip.;

o OmnpenensiHe HA OCHOBHUTE XapaKTEPUCTUKH HA JBUKEHHUETO T10 I'IbTHATA MPEXKa B
o0xBaTa Ha IPOYYBAHETO, KATO MHTEH3UBHOCT (CPEIHOAHEBEH IOJUIICH Tpa(UK) U TEMIIOBE Ha
HapacTBaHe (TOJUIIIHO yBEJIMYEHHE Ha o0IIMs 00eM Ha IBUXKEHHETO);

o OmnpenensiHe Ha NpeACTaBUTENIEH aBTOMOOMWIIEH MapK 3a CTpaHaTa W 3ajjaBaHe Ha
(bu3nUecKnuTe XapaKTepUCTUKU HA MIPECTaBUTEIIHUS aBTOMOOMIIEH MapK;

. B3 ocHoBa Ha akryanHa uHdopmanus or HCHU, kakTto u apyra oOIIECTBEHO
JOCTBITHA HH(pOPMALUs ONpeNiesiHEe Ha TPAHCIIOPTHO-EKCIIII0ATAllMOHHN Pa3X0/i, IIeHa Ha TPy,
[IEHa Ha CTPOUTEIHH MaTepuaju, IleHa Ha TOPUMBO-CMA30YHU MaTepHalld, pa3XxoJu 3a TEeKYII
PEMOHT W TOJIbpXaHe, OMNpEJeNisHE leHaTa Ha BPEMETO M OCTONMHOCTABAaHE 3aryOure ot
I'bTHOTPAHCIIOPTHU IIPOU3LIECTBUS.

ITpy M3NBIHEHMETO HAa MOCTAaBEHUTE 3a/add B XOJa Ha M3CIIEJBAHETO Ca IPOBEPEHH U
BepupUIMpaHn e(EeKTUBHOCTTa Ha METOJUTE IPH H3BBPIIBAHE HA TEXHUKO-MKOHOMHUYECKH
aHAJIN3M Ype3 MpOoy4yBaHE Ha BBH3MOXKHOCTUTE W IMpuUiaraHe Ha METOJIOJIOTHS 3a Pa3BUTHE U
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YHOpaBJICHUC HA TIbTUILATA, Bb3 OCHOBA HA MPCIJIOKCH MOACI, KOATO Aa CIIYKH KaTO MHCTPYMCHT

3a ONTUMAJIHO YIIPABJIICHUC HAa MHBCCTUIUHUTC U NPOTHO3UPAHC HA MAPUYHUTEC IMMOTOLUH B IIbTHATA

uH(ppacTpyKTypa.

O0eKkT Ha U3cCJeIBaHeTO € CbCTOSIHUETO M Pa3BUTHETO Ha II'bTHATa MHPPACTPYKTypa Ha
Peny6nuka bearapus. B wacTHOCT, 00EKTHT Ha U3CIIEABAHE CE OrpaHMYaBa 0 OTJCIHU MPOCKTH
3a M3TpaXJaHe W/MiIM pexaOuwiIuTanys Ha €JIeMEHTH Ha IbTHaTa MH(PAcTPyKTypa, 33 KOUTO
IIPEUI0KEHATa METOMYECKA CXEMa BPbILA JAHHU 3a IIPOTHO3UPAHUTE TAPUUHUTE MIOTOLM U TOBA
N03BOJIsIBA Ja c€ BepU(HIMpa MHCTPYMEHTA 32 ONTHMAJIHO YNpaBIEHUE HAa MHBECTULMHUTE B
nbpTHaTa UWHOpacTpykTtypa B  bbarapus. Ilo-koHKpeTHO, W3CleABaHETO Ha I'bTHATa
uH(ppacTpyKTypa ce OrpaHuyaBa J10 U3CJIECABAHETO Ha penyOIMKaHCKaTa TbTHA MpeXa, Ionajara
B 30HaTa Ha BIMSHHME HA M3CJIEJABaHMUS NpUMEpEeH MpoekT. M3cienBaneTo oOXxBalia mepuoj ot
2022r po 2024 r.

IIpeamMer Ha Hay4yHOTO WM3CIEABAaHE € ONTUMHU3MPAHETO HA YIPABICHHUETO Ha
MHBECTULMUTE B I'bTHaTa MH(ppacTpykTypa Ha bbiarapus, upe3 BHEApSBAHETO HA ChbBPEMEHEH
NOAXOJ 3a YNPAaBICHUE HAa WHBECTULUUUTE B M3IPAXKNAHETO M IOANBPKAHETO Ha IIbTHATA
UHPPACTPyKTypa Ha 06a3a yTBbPAEHU CBETOBHM NPAKTHKH. YIPABICHUETO HA UHBECTUIMUTE CE
CBEX[1a JI0 M3IOI3BaHETO HAa KOMILJIEKC OT MOKA3aTeJ ! 32 OLIEHKA Ha €()EeKTUBHOCTTA Ha BIOKEHUTE
CpeJICTBA IIPU aHaJIM3a Ha MPOEKTH OT pernyOsIMKaHCcKaTa MbTHA MHPPACTPYKTypa MPU KOHKPETHU
ycnoBus. ToBa IO3BOJIABA IMPOrHO3UPAHE HA IIAPUYHUTE IOTOLUM M ONTUMU3HMpPAHE Ha
HEOOXOMMHUTE PECYpCH 3a M3rpa)<JaHe M MOJUIbp)KaHe Ha IbTHaTa MH(PACTpyKTypa, ¢ Lel
MOCTUTaHEe Ha MAaKCUMAaJIeH COL[UAIIHO-UKOHOMUYECKH €PEKT OT HAlPaBEHUTE NHBECTHUIIMH.

OcHoBHaTa Te3a, KOATO € IPOBEPEHA U J0KA3aHa B X0Jla HA U3CIEABAHETO 10 TEMATa Ha
JUCEPTALMOHHUS TPYJ €, 4e upe3 M3IMOJI3BaHe Ha pa3paboTeHaTa METOAOJIOTHS 3a pa3BUTHE U
yhnpaBieHue Ha mbTUINaTa B bearapus, mMoxe aa ce cb3fane e(pEeKTUBEH MEXaHM3bM 3a
MPEABUAUMOCT U ILUIAHUPAHE Ha MHBECTULIMUTE B I1O-ABJITOCPOYEH IIJIaH, KaTO IO TO3U HAYUH CE
ONTUMM3UPAT CPEACTBATa, HEOOXOIMMHU 3a U3rPAKIAAHETO W MOAABPKAHETO Ha I'bTHATa
UH(ppacTpyKTypa.

Kato pe3ynraT oT u3cineaBaHeTo TPYAbT LETH Ja Ch3/1ae HE0OX0UMO MPUIIOKHO 3HAHHUE,
Ype3 KOETO Ja ce MoJ00pH Pa3BUTHUETO M ChCTOSIHUETO Ha IBTHHUS CEKTOP, Ype3 BeprpHIIMpaHe Ha
npeioxkeHus e(heKTUBEH MHCTPYMEHT 3a IIPOrHO3MpaHe Ha MapUYHUTE MOTOIM, HEOOXOAUMH 32

MOJAIBPKAHETO W M3TPAKIAHETO HAa HAllMOHATHATA MbTHAaTa HHPpacTpykTypa. [lon3ure HA TO3M
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WHCTPYMEHT ca Ja MoArnoMara WASHTU(PUIMPAHETO HAa HACTOSAIIUTE W OBICHINTE HYXIU U Ja
MO3BOJIsIBA ONpeAessiHe Ha e(EeKTUBHOCTTa HA WHBECTULIMUTE, KaTO €IHOBPEMEHHO C TOBA LIEJU
MUHUMU3HUpaHe Ha OOIIUTE TPAHCIIOPTHHU Pa3X0/U 3a OJI3BATEIUTE U CHOTBETHO pealu3upaHe Ha
MKOHOMMH 32 OOIIECTBOTO.

MeToau Ha u3c/eIBaHeTO: 3a [IEJINTE HA HAYYHOTO M3CIICABAHE Ca U3MOI3BAaHH METOANTE
TEOPETUYHO 0000IIaBaHe, CTATUCTUYECKU aHAJIN3, TPOTHO3UPAHE, KOJIMYECTBEH U CPAaBHUTEICH
METOJl, METOABT Ha HAOJIOJACHHETO M HM3MepBaHeTO. Bb3 OCHOBa Ha W3BBPIICHUTE AHAIU3H U
cpaBHeHHUs ca GopMyaupaHu OOOOIICHHS, W3BOJIM W TPENOPBbKU. 3a 00paboTKa, aHAINU3 H
rpaduyHO MpeicTaBsIHEe Ha JTAHHUTE ca u3noi3Banu copryepHute nmpoaykru Word u Excel, kakTo
¥ CHUMKOB MaTepHall.

NudopmMaunoHHOTO OCUTYpsiBaHEe HA M3CJIeIBAHETO € M3BBHPILEHO Ype3 ChbOupaHe Ha
uH(poOpMalKs OT JIUTEPATyPHH U3TOYHMIIM, HAYYHH MyOJUKALUK, HOPMATUBHHU U CTPATErMYECKU
JNOKyMeHTH. J[aHHHTE 3a IpeACTaBIHETO HA MPAKTUYECKaTa 4acT ca MOIYy4YeHH 110 MpaBUiaTa Ha
3aKoH 3a O0CTBHI 3a obuiecTBeHa nHpopMmanms oT AreHuus ,,IIpTHa HHPpacTpyKTypa™ ¢ BX. No
3/101-47/15.05.2024 1. u or MuHucTepcTBO Ha BBTpemHUTE padotu ¢ per. Ne 812104-
299/22.07.2024 r. V3non3BaHu ca ChIIO Taka JaHHU W MH(POpManus OT COOCTBEHU (aBTOPCKH)

CMITMPUYHU U3CJIICABAHUS.

IoTeHuuaaHu mMoTpedUTE/IM HA M3CaeABaHeTO ca AreHnus ,IIbTHa nHPpacTpyKTypa“
(AIIN), OGnacTHUTE NBTHU YyIpaBlieHMe U MUHHMCTEPCTBO Ha PETHOHAIHOTO DAa3BUTHE U
6naroyctpoiictBoto (MPPBE). B Ta3u Bpb3ka H3MOA3BaHETO Ha METONOJIOTHATA MOXKE Ja
MOJMOMOTHE Haili-Bede aJMHUHHUCTpanusTa, ymnpabisBaimia PenyOmukaHckara mbTHa Mpeka B
aunero Ha AreHuus ,lIpTHa mMHppacTpykTypa“, Karo M OCUTYpU €(PEKTUBEH HHCTPYMEHT 3a

MMPOrHO3WpPAHC Ha MApUYHUTEC NOTOOM U YHPABJICHHUC Ha HWHBCCTUIOHUUTEC B II'bTHATa

UHPPACTPYKTYpA.



2. Chabp:xaHue HA TUCEPTANMOHHUS TPY

YBOJ
ITbPBA T'JIABA: TEOPETMYHU OCHOBU HA IIbTHATA HWH®PACTYKTYPA U
VIIPABJIEHUETO HA UHBECTULIMUTE
1. CpuiHOCT, NpeHa3HaY€HUe U OCHOBHU JIe(UHMILIMU HA I'BTUIATA, aBTOMOOMIHOTO ABHKEHHE
U TpaHCIIOpTHATa UHPPACTPYKTYpa
2. TpaHCIIOPTHHU NOJUTHKU B KOHTEKCTAa HAa HAI[MOHAIHUTE CTPATErHU
3. XapaKTepuCTUKU Ha TBTHUTE HACTUJIKU U BJIOIIABAHETO UM BbB BPEMETO
4. luBecTuLMy B IbTHATa UH(pACTPYKTypa
5. IkoHOMMY€ECKa OLIEHKA Ha ITbTHU NPOEKTU
BTOPA TI'JIABA: UHCTPYMEHTHU 3A TTPOI'HO3UPAHE HA ITAPUYHUTE [IOTOLU U
YIIPABJIEHUE HA UHBECTULIMUTE B ITbTHATA UHOPACTPYKTYPA
1. Meroauka 3a onpeeisiHe Ha MKOHOMHYEecKaTa e(peKTHBHOCT Ha MHBECTULIMOHHUTE NPOEKTU B
OBTHOTO CTPOMUTEICTBO KaTO MHCTPYMEHT 3a IUIAHUPAaHE M YINpaBlIeHUE Ha WHBECTULIUUTE B
IbTHATA HHPPACTPYKTYypa
2. IlpunoXuMu HHCTPYMEHTH 3a IMPOTHO3MpPAaHE HA MapUYHUTE MOTOLUM M YINpaBICHHE Ha
MHBECTULIMUTE B IbTHATa HHPPACTPYKTYypa

. CpniocraBka mexy nacrpymentute RTIM 3, HERS 1 HDM-4

. Ob6uwm xapakrepucTiuku Ha Mmojena HDM-4

. KamubGpupane u anantupane na moaena HDM-4

3
4
5
6. ONTUMHU3aIIMOHEH MEXaHU3bM Ha e(eKT Ha epeKTUBHOCT B Mogena HDM —4
7. ndopmarimonHo ocurypsiBane Ha mosena HDM - 4

8. I3x0qHM 1aHHU Ha MoAena

9. Ananu3 Ha 4yyBCcTBUTEIHOCTTA Ha Mojena HDM-4

10. O6061menune Ha moaena HDM-4

TPETA I'VIABA: PASPABOTBAHE HA METOZIOJIOI' A 3A PA3BUTHUE 1 YIIPABJIEHUE
HA ITBTUIIATA B BBJII'APUA Bb3 OCHOBA HA AJJAIITUPAHE HA MO/IEJIA HDM-4:
[MPUJIOXXEHUE BBHPXY [TPUMEPEH ITBTEH [TPOEKT

1. [Togxox 3a agantupane u kanuOpupane Ha mojena HDM-4 kbM HaIllMOHATHUTE YCIIOBHS

2. ExcriepumenTanHo npuiiokenne Ha mozena HDM-4 3a onieHka Ha IpUMepeH NPOEKT



3. Pe3ynTatu ¥ U3BOJM OT aHAJIM3a HA IPUMEPEH IBTEH MPOCKT

4. O6o01IeHNE 1 TPETIOPHKH MTPH U3MOI3BAHETO Ha METOIOJIOTUSTA 33 Pa3BUTUE U YIIPAaBICHHE HA
OBTUIA OCHOBaHa Ha Moaeina HDM-4

3AKJ/IFOYEHUE

CIINCBK C [TIPUHOCHUTE

[MTPUJIOXEHUMA

N3II0JI3BAHA JIUTEPATYPA



3. Kparko npeacraBsiHe Ha JUCEPTALMOHHHUS TPYA

ITbPBA TVIABA: TEOPETUYHUA OCHOBU HA ITBTHATA UH®PACTYKTYPA
N YIIPABJIEHUETO HA UHBECTUIIUUTE

B mbpBHM pasges Ha nmbpBa IV1aBa € paslVIEaHO IPEJIHA3HAYECHUETO Ha ITbTULIATA,
aBTOMOOMJIHOTO JBM)KEHHE M TpaHCIOpTHaTa MH(ppacTpykTypa. B3 ocHOBa Ha nuTepaTypHU
U3TOYHHUIM ca JePUHUPAHU OCHOBHHMTE MOHATHA Mo Temara. OIpenesrieHo € 3HAuYeHHEeTO Ha
nprunata Ha PemyOnuka bwiarapus u Bpb3kata uM ¢ EBporeiickute MeXIyHapOJHU MbTHIIA.
Pasriieqan €  OBTAT KaTO CIOKHO WHXXEHEPHO CBOPBKEHHE, HEroBUTE (QYHKLUMU U

XApaKTCPUCTHUKH.

B mmpok cMUCBHI IBTAT KaTo IVIABHA ChCTaBHA YaCT HA TPAHCIIOPTA IIPEACTABIIsABA UBHUIIA
OT IIPOCTPAHCTBO, II0 KOSTO C€ OCBHINECTBSIBA INPHUIBMKBAHETO HA TPAHCIOPTHHU CpPEICTBA
(MOABMXKEH CHCTaB), T.€. peaju3upa ce JBMKEHHETO. B cBOsiTa CbBKYIHOCT MBTAT MPEACTaBIsABA
KOMIUIEKC OT MHJ)KEHEPHHM CBOPBKECHMS, KOMTO MMAaT 3a 3a7ada Ja OCUIypAT IBHKEHUETO Ha
IPEBO3HUTE CPEACTBA U Jia I'M oOciyxBar. [IpTaT TpsiOBa na mpoirycka ABMIKEHHETO CUTYPHO,
0bp30, yIOOHO W TPU OTHOCHUTEITHO HHUCKAa Ce0ECTOMHOCT HE3aBHCHMMO OT BHJA W ChCTaBa Ha

nBikeHneto. Tosa ca TpancnotTHute My pyukiuu. (Comupos, /1., 1983).

TexHUYeCKUTe XapaKTePUCTUKH Ha TMPEBO3HHUTE CPEACTBAa C€ MOA0OpSABAT ITWHAMUYHO.
ToBa momoOpeHHe B XapaKTepUCTUKUTE HA TPEBO3HUTE CPEJCTBA H3HMCKBA U CHOTBETHO
YCHBBPIICHCTBAHE Ha MbTUINATA (HACTHIIKA, Ta0apuTH, TEOMETPUYHHN XapPAKTEPUCTUKHU U Ip.).

(Comupos, /1., 1983).

TpsbBa na ce orOenexu, ye mpe3 mnocieauure roguHu B EC, kaTo 110 € OTYETEHO
HapacTBaHe Oposi Ha aBToMoOmWiIMTEe OT CHIIECTBEHO 3HAUYEHHUE 3a MPABUIHOTO IJIAaHHWPAaHE U
OCBUIECTBSIBAHE Ha YCTOMUYMBO pa3BUTHE Ha I'bTHaTa Mpexa Ha PemyOmuka bwarapus e
choOpazsiBaHeTO ¢ (HaKTOpHU KAaTo NMEPMAHEHTHOTO HapacTBaHE Ha OOmMs Opoil aBTOMOOWIH U

HOI[O6p$IBaHeT0 Ha TMHAMUYHUTC UM I1OKa3aTCIIN.

HpquBaHeTo Ha aBTOMOOMIIHOTO ABUIKCHUC MMa H3KIIOYUTCIIHO BaKHO 3HAUCHUC IIPU

OMnpeaACIIHE Ha KOJHUYCCTBCHUTE W KAYCCTBCHUTE XAPAKTCPHUCTUKHU HA TPAHCIIOPTHUTE IOTOLMU,
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KakKTO M 3a pa3pa0OTBaHE Ha MPOTHO3M 3a HapacTBaHE Ha JBMWKeHHeTo. TakaBa mHpopmanus e

KpaifHo HeoOxouMa Ipu ePEeKTUBHOTO INIAHHUPAHE Pa3BUTHETO HA ITbTHATA MPEXa.

Corinacio BJIC16578-87, BaiumeH M 10 JIHEC, MOTOPHUTE IPEBO3HU CPEACTBA C€
kinacuduupar B ceaem rpynu (Ttabnuma 1) ¢ orien ompeaeinsHe Ha Opa3MEPHUTEIIHOTO

HATOBAapBaHC HAa HACTHUJIIKUTC U Ha OPasMCPUTCIIHATA 4aCOBA NHTCH3UBHOCT.

Taénuya 1. Knacugpuyupane na momoprume npegoznu cpedcmsaa, cvenacio bJICI16578-87

I'pyna Bujg MoTOpHO NPeBO3HO CPeaCTBO Ibana CumsoJa
Maca,
TOHA
1. MoTonukineTu MoTormeau 1 MOTOIUKIIETH ChC WIH O€3 KOIII MI]
2. Jlexu aBTOMOOWITH Jlekn TBTHHYECKH aBTOMOOWIM OT Bcuukm Mapku u | Mo 3,5 JTA

Mozenu, MukpoOycu ¢ go 10 mecra, konu Ha Obp3a
MEJIUIIMHCKA TIOMOILl, JIEKOTOBAaPHU aBTOMOOWIM C
oJie3eH ToBap 70 1,5 ToHa

3. ToBapHu aBTOMOOMIN | TOBapHM aBTOMOOWIIM OT BCUYKU MapKH M MOJICIIH Ot 3,5 no JITA
¢ moJie3eH ToBap ot 1,5 o 3,5 ToHa 6e3 u chc pemMapke 6,0
4. ToBapuu aBTomMo0wIH | ToBapHM aBTOMOOWIIHU C MOJIC3¢H TOBAp OT 3,5 10 6,0TOHa Or 6,0 mo CTA
12,0
5. ToBapuu aBToMoOMH | ToBapHM aBTOMOOWIIN C TTOJIe3eH ToBap 6 ¥ Haja 6 TOHA Hapn 12 TTA
. ToBapuu aBromoOuiu | ToBapHM aBTOMOOWJIM OT BCHYKH MapKd U M U

6. ToBapuu aBromo0maH | ToBapHU aBTOMOOWJIHM OT BC ap OJIeTH C Han 12 TA+P
C peMapke €/IHO MJIM TIOBEeUe peMapKeTa

7. ABTOOYCH Bcuuku Buose aBTo0ycu BYC

Nzrounuk: BJIC16578-87

WHTEeH3UBHOCT Ha ABM)KEHUETO IMPEACTaBIsBa OPOSIT HA MOTOPHUTE NIPEBO3HU CPEJICTBA,
MIPEMUHABAIIM TIPE3 JaJIEHO HAPEYHO CEUYEHUE Ha MbTs, HANPABIECHNUE Ha JIBM)KEHHE WJIU JICHTA
Ha JBMIKEHUE 32 OMpeJIesieH IEPHoI OT BpeMe, npuet 3a eaqununa (KC 16578-87).

MHTEeH3MBHOCTTA Ha IBIDKEHUETO MMa ChIIECTBEHO 3HAUYEHUE KAKTO MPH OIPEACIISIHETO Ha
OCHOBHHUTE €JIEMEHTH Ha HOBOCTPOSIIIH C€ MBTHIA, TaKa CHIIO U MPU MIAHUPAHETO U U300pa Ha
BUJIa HAa TBTHO-PEMOHTHUTE pabotu (HAIIU, 2009).

CepriacHo pasnopendarta Ha wi. 19, an. 1 or 3akoHa 3a mbTHIIATa, penyOIMKAHCKUTE
IBTUINA B CTpaHaTa ce ymparisiBaT oT Arenuus ,[IpTHa mHQpacTpykTypa”. Pemybnukanckure

I'bTUIA Ca U3KIIIOYUTCIIHA AbPrKaBHA COOCTBEHOCT.

OTI[CJ'IHI/I pCHY6JII/IKaHCKI/I OpTHIIA Ca BKIHOYCHU B TpaHCCBpOHCﬁCKaTa II'bTHA MpECKa.

(MPPBE, 2023. 3akou 3a nemuwama)

11



TpancnoptHa uappacTpykTypa 000011aBa CbBKYITHOCTTa OT MH(PACTPYKTYpHH 00EKTH Ha
pa3IMYHUTE BHJIOBE TPAHCIOPT, KOUTO Ca OPraHMU3alMOHHO O0O0COOCHM M KOHUTO Ch3JaBatr
HEOOXOJUMUTE IPEINOCTABKH 32 OCHILECTBABAHE HA MPOCTPAHCTBEHOTO MIPEMECTBAHE HA XOpa U
ctoku. (bakanosa, B. u Huxonosa, Xp.,2010). B Ta3u Bpb3Ka MbTHUINATA U CBOPBHKECHUATA KbM TAX

ca 4acT OT TpaHCIOPTHATa HHPPACTPYKTYpa.

[TomoOpsiBaHe HAa MBTHO-TPAHCIIOPTHATA MHPPACTPYKTYpA MPEIIoara OChIIeCTBIBAHETO
Ha KOHKPETHH TPAHCIOPTHH TpOeKTH. Llenute Ha TpaHCIIOPTHHUS TPOEKT, a HMMEHHO
cnenruunnTe GyHKIUHA, KOUTO HHEpaAcTpyKTypaTa TpsOBa Ja W3MBIHABA, TpsAOBa Ja
ChOTBETCTBAT HA TEPHUTOPHAIHUS KOHTEKCT HAa PErHMOHA WM CTpaHaTa, KBACTO € H3TpajicH
poekThT. OCHOBHUTE TIEJIM HAa TPAHCIIOPTHHS IMPOCKT KATO IISUIO Ca CBBP3aHHU C IMOJA00pSIBaHE HA
YCIIOBHSATA 32 MBTYBaHE HA ITBTHUIIM U NIPEBO3a HA CTOKHM KaKTO B 30HATa HAa BH3/ICHCTBHE, TaKa U
OT ¥ JI0 30HAaTa Ha BB3JICUCTBHUE (JIOCTHITHOCT), CHIIO TaKa IMOJA0OPSBAHE KAUECTBOTO HA OKOJIHATA

cpena, ¥ Ha OJIarOChCTOSIHUETO Ha 00CTy)BaHOTO HaceneHue (European Commission 2014).

BbB BTOpHM pa3men Ha mbpBa IVlaBa ca pasniieJaHd TPAHCHOPTHUTE IOJUTHKU B

KOHTCKCTa Ha eBpOHeﬁCKHTC H HAITMOHAJIHHN CTPATCIHYCCKU LICJIN.

Crpaterusita Ha EC 3a TpancnopTHaTa HHQpACTpyKTypa, KaKTo € OMpeielieHa B HACOKUTE
3a TEN-T, e HacoyeHa KbM MOAOOPsIBaHE HA KAUECTBOTO HAa TPAHCTIOPTHATA UHPPACTPYKTYpa Upe3
HOBU WMHBECTHIIMU W €(DEKTUBHO H3MOJI3BaHE HA BEUE€ CHINECTBYBaIla MH(PPACTPYKTypa C Iel
nonoOpsiBaHe Ha JIOCTHIIHOCTTa, MOOWIHOCTTAa M 0€30MacHOCTTa, KAKTO W TIOCTUTaHE Ha

CBHOTBETCTBUE C THPCEHETO Ha TpaHcnopt (European Commision 2014).

TpaHcnopThT Urpae Kiar4oBa pojisl 3a Pa3BUTHUETO HA BCAKO MOAEPHO OOIIECTBO, KATO
CPEACTBO 332 MKOHOMHMYECKO PAa3BUTHUE U NPEABAPUTEIHO YCIOBUE 3a IIOCTUIaHE Ha COLMAIHA U
pernoHajiHa Koxe3us. TpaHCIIOPTHHUAT CEKTOp Ha bbearapus € oT M3KIIOUMTENHA 3HAYMMOCT 3a
MOBHIIABaHE KOHKYPEHTOCIOCOOHOCTTa Ha HAIMOHAJHATa MKOHOMHKAa M 3a OOCIyXKBaHe Ha

Hacenenueto (MTUTC, 2021).

Busnsara 3a pazsutre Ha TpaHcropTHUS cekTop € KbM 2030 r. bearapus na npurexana
MoJiepHa, e()eKTUBHA U CUTYpHA TPAHCIIOPTHA CUCTEMA, KOSATO J1a YIOBJIETBOPSIBA MOTPEOHOCTUTE
3a KadyecTBeH M Oe3zomaceH TpaHcropT. [IbTHata MHppacTpykTypa € OCHOBEH eNeMEeHT Ha
TPAHCIOPTHATa CUCTEMa, KOWTO OCHUrypsiBa MOOMJIIHOCTTAa Ha XOpara M CHIIEBPEMEHHO OKa3Ba

OTPOMHO BJIMSIHUE BBPXY 0€30mMacHOCTTa Ha ABMKeHUEeTo o metumata. (MTUTC, 2021).
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EdexTnBHAaTa MBHTHO-TPAHCIOPTHA MpeXa € BakeH (AKTOp 3a HKOHOMHUYECKOTO H
COLMATHOTO pa3BUTHE. ChHIIEBPEMEHHO CTPOUTEICTBOTO U MOAAPHKKATA HA ITBTUIIA MOTIBILAT
roJisiMa 4acT OT HallMOHAJTHUTE OI0JKETH, a pa3XOAUTE, IOHECEHH OT I0JI3BAaTEeIUTE Ha IbTUIIATA,
3a eKcIUloaTallisd M aMOpTU3alus Ha IPEBO3HUTE CpeicTBa ca oule no-roiaemu. ETo 3amo e
KU3HEHO BaYKHO J1a C€ CIIeBAT MOJUTHUKH, KOUTO J1a MUHUMH3HUPAT OOIIUTE TPAHCIOPTHU PA3XOH

3a OTAC/IHUTC I'bTHU Y4AaCTHhIU U 3ad [TbTHATA MPCIKA KATO LAJIO.

WuTerpanusara Ha cTpaHata B EBpONENCKOTO NPOCTPAaHCTBO IOBEAE A0 CBIIECTBEHO
HapacTBaHe Ha Tpaduka [0 IVIABHUTE IbTHOTPAHCIOPTHM HampaBieHus. EQekTuBHOTO H
YCTOMUMBO MHTETpHpaHEe Ha HAlMOHAJIHATA IbTHA HH(paAcTpyKTypa B eBpomelcKarta IeiH
NOBHIIABAHE HA KOXE3WATa W TMOA0OpsSBaHE Ha BPB3KUTE Mexay PemyOnuka bwiarapus u
OoCTaHaJIuTe cTpaHu wieHkn Ha EC, kaTo mapajieHo ¢ TOBA MOCTaBs U HOBU IIPEIU3BUKATEIICTBA

10 OTHOIIICHHE HEHHOTO JAOU3rpaxane, HoAAPbKKa U OIITUMU3AIlU].

B pa3xel TPETH Ha MbpPBAa rjaBa Ca OIIMCAaHH XaPAKTCPUCTUKUTC HAa IbTHUTC HACTHUIIKU
U BJIOIIABAHCTO HWM BBB BPEMCTO. I[e(l)I/IHI/IpaHI/I ca BHIOBCTC IOBpEAM 110 MNIbTHIIATA

MMpeacTaBsiBalllv IMIOTCHIUAIHA OITACHOCT 34 YUACTHULIUTC B JIBUKCHHUCTO.

IIbTHUTE HACTMJIKM C€ BIOIIABaT B pe3yjiTaT Ha HIAKOJIKO Q)aKTopa, a HMCHHO:
HAaTOBAapBaHCTO OT T’paq)I/IKa, BHUJIa M 3JpaBHATAa HAa IbTHATA HACTUJIKA, CbCTOAHHUETO HA OCHOBATA,
BJIOJKCHUTC MAaTCpUaii, Ka4CCTBOTO Ha CTPOUTCIICTBOTO, KIMMATUYHHUTC YCIOBUA, KAKTO H

HGI[OCTaT'LLIHI/I/Hee(I)eKTI/IBHI/I APCHAKHU (OTBO,Z[HI/ITCJ'IHI/I) CHUCTCMH.

ITo otHOIIEHHE Ha HAaTOBAapBaHCTO OT Tpaq)I/IKa, aMOpTU3alusiaTa Ha IbTUIATA CC BJIUSC B

Hali-rojisiMa CTCHEH OT TCKKOTOBAPHHUTEC aBTOMO6I/IJ'II/I,

Ilo otHoIIeHHME BIIOMIaBaHE CHCTOSHHETO HAa II'HTHUINATA B peE3yTaT Ha KIMMATH4YHU
yCJI0BUS, OKOJIHATa Cpeaa BB3ACHUCTBA BBPXY yMOpPATa Ha IbTHUTC HACTUJIKH 110 HAKOJIKO HaYHWHaA.
HN3meHeHuneTo Ha TEMIICpaTypaTta U BOAHOTO CbABPIKAHUC BIUAAT HA 3ApPABUHATA, TpaﬁHOCTTa u

HOCHMOCIIOCOOHOCTTA Ha MaTCpUAIMTEC B IIJIACTOBCTC HAa HACTUJIKATA U B 3EMHOTO JICTJIO.

Heq)eKTI/ITe Ha ITBTHOTO TsJIO0, OCBECH Y€ 3HAUYUTCIIHO ITOHHM)XaBaT KOM(bOpTa Ha ABUXKCHHUC,

TC NPEACTABIABAT U MIOTCHIHUAIIHA OIMACHOCT 3a YHAaCTHUIIUTE B IBUKCHHUECTO.
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B 4yerBbpTH pa3aen Ha mMbpBa IVIaBa € Pa3lielaHa 3HAYUMOCTTA HA MHBECTULUUTE B
bTHATa MHPPACTPYKTYPa U HEOOXOJMMOCTTA OT TAXHOTO IUTaHupane. [Ipoydyena e HopMaTuBHaTa

ypenda, umaiia OTHOIIEHHE KbM M3TPaKJaHETO U MOAABPKaHEeTO Ha MbTHATa UHPPACTPYKTYpa.

HuBecTuiuute B MbTHaTa UHPPACTPYKTYypa ca CTPATETHYECKU U C TOJIIMO OOIIECTBEHO
3HaueHue. B Hal-IMUPOK MKOHOMHUYECKU aCIEKT WHBECTHPAHETO B IbTHATA HMHQPPACTPYKTYpa
oOxBaIa ACHHOCTH O PEMOHT, PeXaOMIUTAIUS ¥ MOJICPHU3AIIMS Ha CHIIECTBYBAIM IMBTUINA U

IIbTHU CHOPHIKCHHUA, KAKTO U U3TpaKJaHC Ha HOBU TaKKWBaA.

Crp111eBpeMEeHHO € HEOOXOJMMO Jla C€ aHAINU3Mpa e(PEeKTUBHOCTTA HA NUHBECTULIMUTE C OIJIE]
Ha TAXHOTO YIIPaBJIEHUE, ThH Karo TO3M aHAJIU3 IIPEACTABIIABA OCHOBEH HWHCTPYMEHT 3a
OCUTYpSIBAHE HA PAllMOHAIIHO U YCTOMYMBO M3MOI3BaHE HA OpPaHUYEHUTE (PUHAHCOBU pECYpCH B
ObTHUS CeKTOp. Upes olieHkaTa Ha eEeKTUBHOCTTA CE JaBa Bb3MOXKHOCT Jla c€ UACHTU(HUIMpPAT
Hal-pe3ylTaTHUTE NHBECTULIMOHHU PELICHMS, Aa CE€ ONTUMM3UPAT CTPATETUUTE 33 NOLAPHKKA U
pa3BuTHEe Ha MH(]pACTPYKTypaTa M Ja C€ TapaHTHUpa MOCTHUTAaHETO Ha MAKCHUMAaJIeH COIMAIHO-

NKOHOMHNYCCKHU e(i)eKT OT BJIOKCHUTEC CPCACTBA.

HxonomuueckaTa epEeKTHBHOCT OT NPOBEXKIAHE HA JCHHOCTU IO PEXaOWJINTAIMS HIIH
CTPOMTEJICTBO HA IIBTHUIIA CE€ ONPEEIIs C U3MOJI3BAHETO HA CUCTEMa OT MIOKa3aTesIl U MOIXO/IH 33
OIIeHKa Ha €()EeKTHBHOCTTA, KaTO MPEAMOYUTAHNE YECTO CE OT/IaBa Ha OMPEENITHETO Ha CPOKa Ha
OTKyNyBaHe Ha MHBectuuuute (Bacunes & Apnayoos, 2012).

CpoKbT 32 OTKyIyBaHe U3pa3siBa BPEeMETO, B TEYCHHE Ha KOETO HAIIPABEHUTE NHBECTUIINU
ce ,,0TKyIyBaT* (BB3BPBILAT) OT MOJTYUYEHHS OT TsIX 10X0A. OOMKHOBEHO 3a pelIaBaHeTo Ha JaJIeHa
KOHKPETHA 33J1a4ya B Pa3BUTHUETO Ha TPAHCTIOPTA MOJXKE JIa C€ OCHIIECTBAT Pa3IMuHu BapuaHTu. OT
TAX Hal-e()eKTHBCH € TO3M BapHaHT, KOWTO M3WMCKBA MHUHHUMAJTHH WHBECTUIIUU M OCHTYPsBa
MUHUMAJIHA €KCIIJIOATallMOHHU pa3xoau. Ha mpakTtuka obaue TakuBa ,,uA€aTHU BapUaHTH CE€
cpemiaT chBceM psijiko. Haii-yecto ce cmyuBa Taka, 4e BapuaHTUTE, KOUTO U3UCKBAT HAal-TOJIEMH
WHBECTHUINH, OCUTYPSIBAT Hal-TOJIEeMH MKOHOMHUHU Ha EKCIUIOATallMOHHH pa3Xxoau u oOpatHo. B
TaKMBa CIlydal WKOHOMHYECKM HAW-W3TOJHUSAT BapHAHT C€ YCTAHOBSBA, KATO CE OIPEICIAT
CPOKOBETE 3a OTKYITyBaHE Ha MHBECTUITUUTE 110 OTACITHUTE BApUAHTH.

[Tpu uTaHUpaHEeTO Ha MHBECTUIIMUTE B ITBTHUS CEKTOP € HEOOXOIMMO Ja CE OIICHSIT BCUUKHU
pa3xo/u, CBbP3aHU C MPEATOKEHUs MTPOEKT. Te BKIIOUBAT Pa3XodH 3a CTPOUTENICTBO, PA3XO/IU 3a

noaApBIKKA U peXa6I/IJ'H/ITaHI/I$I, pasxoaun 3a IMOJI3BATCIIM Ha MMbTHUIIATAa U BCUYKHU APYTU BHHIIHU
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pa3xoau, KOUTO MOrart Ja 6’bﬂaT MPAKO NpHUIIMCAHW HA IIBbTHUA IIPOCKT.

Mosxe 61 MbPBOTO MO30BaBaHE HA KOHIEMIIKS 32 MKOHOMHYECKA OIICHKA, KBJIETO CE B3eMaT
MpEBU/I MOJ3UTE 3a MOoJI3BaTeuTe Ha bTA, € OoT 1847 1. or Y. M. IN'mnecnu: ,,MuHUMYMBT Ha
pasxoamTe €, pa3dupa ce, CUITHO JKeJaTeIeH, HO IIbTAT, KOMTO HAUCTUHA € Hall-eBTHHH, HE € TO3H,
KOWTO € CTPyBaJ HAaW-MaJIKO IIApU, & TO3HU, KOWTO HOCH HaW-IIEYEJIMBIIATA BB3BPBIIAEMOCT

NPOTNOPLMOHATIHO Ha CyMaTa, u3pa3xojaBana 3a Hero (Gillespie, W. M.,1850).

3a ONTUMAJIHOTO YIpaBlieHWE Ha MHBECTHIIMHUTE B IbTHaTa MHQpPACTpPyKTypa, obaye e
HE00XO0JUMO HE CaMo J1a Ce aHAIM3UPa TsXHaTa e()EeKTUBHOCT, HO U J1a C€ U3BBPIIBA IPOTHO3UPAHE
U IUIaHUpaHE Ha HEOOXOAMMHUS pa3Mep Ha CPE/ICTBATA 3a BCSKA FOJIMHA B PAMKUTE Ha ONPEICIICH
nepuos. TakbB MOAXOJ MO3BOJISIBA Ja CE OCUTYPH MOAIBPKAHETO HA IIbTHaTa Mpexa B
MaKCHMAaJIHO J00pO ChCTOSHUE, KaTO CHIIEBPEMEHHO CE FapaHTUPa ABJITOCPOYHA YCTOMYHUBOCT Ha
WHBECTUIMHUTE, PALIMOHAIIHO pa3Mpe/elieHhe Ha pecypcuTe M MUHUMHU3HMpPAHE Ha Pa3XoAuTe 3a

IIOJI3BATCIIUTC HA ITBTA.

WuBecTupaneTro B mbTHAaTa MHPPACTPYKTypa camMo MO ceOe CH BOAM IO CIIECTABAHE Ha
BpeMe (WM pa3xo/iu 3a BpeMe) 3a MOTpeOUTeNuTe Ha IbTHATa HHPPACTPYKTYypa, HAMAJsIBaHE Ha
OTepaTUBHUTE Pa3X0/, MOAOOpsiBaHEe Ha OE30MACHOCTTA U yBeIMYaBaHETO Ha kKoMdopTa.

Bonpeku ropHoro, obade HE0OOXOIMMOCTTa OT MOJIbpXKaHE Ha MbTHATA MpeXka, YeCTO
6uBa npeneOperHata. [IbTHaTa Mpexa KaTo 4e Jid cTaBa 3HaYMMa €/1Ba KOTraTo Ja/ieH Y4acThbKbT

CC BJIOIIHA [0 TaKaBa CTCIICH, Y€ HACTHUJIKATa CTaHC HETHPIIMMA 34 KapaHC.

HpeHC6pCFBaHCTO Ha NOAABPIKAHETO BOAU KAKTO OO IMO-BHCOKH Pa3xXOodud 3a ITbTHATa
arcHiusATa, Taka v ro-BMCOKH Pa3sxoaun 3a HOTp€6I/IT€J'II/IT€ Ha IIpTHUIIA U 331"}’63 Ha yAOBJICTBOPCHUC

y NOTpeOuTeNnTE.

B pa3aela nmeT Ha mMbpBa rjaBa € U3CJI€ABaHa poOJIAiTa HA UKOHOMHYECKATa OICHKA Ha
IIbTHU IIPOCKTHU, KATO Ca I/I,Z[eHTI/I(l)I/II_II/IpaHI/I HOCJIIMTC 3a M3BBPHIBAHC HA TdKaBa OLICHKATA. 3a
MOCTUT'AaHETO Ha TC3U LCJIN U OLUCHABAHCTO UM € pasrjyiclaH MCXaHU3MBT, 1O KOHTO T€ Morat aa

ObJ1aT U3MEPEHHU.

B noxymenTa Ha EBpomnetickara komucus ,, Vademecum Economic Appraisal 2021-2027 “
MKOHOMHUYECKATa OIIEHKA C€ OMPe/IeNsl KaTo MPOIEC, HACOYEH KbM OIIEHKA JalH J1aJIeH IPOEKT 11
JOTIPUHECE 3a ISTIOCTHOTO COIHAIIHO 0JIAarOCHCTOSIHHE U 32 MKOHOMHYECKUS pacTex. Toii B3ema
MPEABU/ TIOJI3UTE U PA3X0IUTE 32 OOIIECTBOTO M M3MEPBa CTOMHOCTTA, KOATO MIPOCKTHT TeHEpUpa
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3a BCHUYKHU 3aWHTCPCCOBAHH CTpaHH, 3a Oa OIPCACIN Odalin O6H.[CCTBOTO me Crcycin OT
HHBCCTHLMATA. HCJITa Ha OIICHKAaTa Ha MHBCCTUIMHUTC B IIbTHIIA € J1a CC H36epaT IMPOCKTHU C BUCOKA

HKOHOMHUYECCKA BB3BPBIIACMOCT.

PaBMep’BT Ha MHBECTHULUATA CC OIMPCACIIA OT pa3XOoJUuTE 3a CTPOUTCICTBO M pasxodgu 3a
TOAUIIHO MNOAABbPXKAHC Ha IIbTHIIATA, KATO HKOHOMHUYCCKATA BBH3BPAIACMOCT € TJIABHO IIOJ
q)opMaTa Ha MKOHOMHH Ha Pa3sXOAUTC 3a MOJI3BATCIIMTC HA IIbTUILATA, TIOpAAN OCUT'YPIABAHCTO Ha
HO-,Z[OGpO IITbTHU YCJIOBHUA. Te3n TPHU KaTCTOPUHU pa3xoJu IMpEaACTaBIIsIBaT TOBa, KOECTO OOMKHOBEHO
CC Hapn4a O6H_[I/I IIbTHO-TPAHCIIOPTHHU PA3XO0AH HUJIK Pa3sXoau 3a LCINA ) KU3HCH HUKBJI B cnyqaﬁ Ha

peanusanus Ha ipoekra (Kerali, H G.R., McMullen, D. and Odoki, J.B., 2000).

OO61mo u3MepBaHE HAa MKOHOMHYECKATa U COLMaIHAaTa €(PEKTUBHOCT € BBb3MOXKHO, NpPHU
YCIIOBUE Y€ COLMATHUAT €PeKT ce ,,TpaHcPopMupa” B KOCBEH MKOHOMHYECKU e(eKT, T.c., 4e
MOJly4d CTOMHOCTHA OLIEHKa, KOETO TM03BOJsIBA Ja ce ChU3MepBa (CymMupa) C MpeKus

ukoHnomuuecku eext (Bacunes, E., & Apnayoos, b. 2012).

CJICZ[OB&TCJIHO OCHOBHArTa (bYHKIII/Ifl Ha OI€CHKaTa Ha MHBCCTULMHUTC B IIbTHUIIATA € Ja CC
HU3YUCIAT PasxoaruTC 3a IIbTHO CTPOUTCICTBO, IOAAPBIKKA Ha IbTHINATA W Pa3xodud 3a
IMOJIBBATCIIMTC HA ITbTHUIIIATA 34 OIIPCACIICH IICPUOA HA aHAJIH3. Tosa ce mocTura qpe3 MOACIHUPAHEC
Ha B3aMMOBPB3KHUTEC MCKAY OKOJHaATa Cpcaa, CTPOUTCIHUTEC CTaHAApTH, CTAHOApPTUTEC 3a
noaaApbIKKa, CTAaHAAPTUTEC CBBP3aHU C TCOMCTPUYHHUTC MapaMETPU U pa3xXoJUTE HaA IMOJI3BATCIIUTC

Ha IIpTHUIIIATA.

3a Ja MOXKE 1a C€ U3MCPHU U U3YUCIIU 1T0JI3aTa OT HOBU U PEKOHCTPYUPAHU ITBTUILA € HYKHO
Ja CC OIpCACIIAT XapaKTCPUCTHUKUTEC HA CaMaTa IIbTHA HACTHIIKA, KOHUTO Ouxa MOBIUSIIM Ha
Pa3XoarTE Ha IMOJI3BATCIMTC HA IIBTA WU IIO-TOYHO — Pa3XOAUTE 3a CKCILIOATAllMA Ha MPCBO3HUTEC
CpeAcCTBa, pa3xoAUTC 3a BPEMC 34 IIBTYBAHC U Pa3XOAUTEC 3a OTCTPAHABAHC HA IMOCICAUIIUTE OT

MMPOU3UICCTBHA.

ExcninoaranimoHHUTE pa3xoan Ha HNPCBO3HUTE CPCACTBA CC ONPCACIIAT KATO Pa3sXOAUTC,
IIOETH OT CO6CTB€HI/IHI/ITC Ha MPEBO3HU CPCACTBA 3a CKCILJIOATalluATa UM, BKIIFOUUTCIIHO pa3Xoa Ha
TOpHUBO, pasxoa Ha CMAa30YHU MaTCpuan, pasxoau 3a 'yMH, pa3dxoJu 3a pEMOHT U IOJAPBHIKKA,

3aCTpaxoBKa, pC)KI/II‘/’IHI/I pa3xoau, aAMUHUCTpAIUA U 1IP.

CrecTsBaHETO Ha BpEMC 3a NbTYBAHC HJBa OT YBCIWMYCHHUTC CKOPOCTH, CBO6OI[HI/I}I u
PUTMHUYCH IIOTOK HAa ABHXKCHUC U /MY OT M3IOJI3BAHETO HA IMO-KpaTbK MapaipyT. Bcsko ot Te3un
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o0cTosiTencTBa 00aye 3aBUCH OT ChCTOSIHUETO M MPOMYyCKaTeIHaTa ClIOCOOHOCT Ha M3MOJI3BAHUS
ITBT. B'b3MO)KHI/I ca paSHI/I‘-IHI/I METOAH 3a onpeﬂenﬂHe Ha II€HaTa Ha BpeMeTO Ha IbTHULIUTEC, KAaTO
OOMKHOBEHO Ce€ IpaBW pa3jMKka MEXIy OIeHKara Ha pPabOTHOTO M HEpabOTHOTO BpeMe 3a

I'bTyBaHe, BKIIOUYUTEITHO ITBTYBAHETO A0 pab0THOTO MsICTO (European Commision, 2014).

[I'bTHO-TPAHCIIOPTHHUTE MPOU3LIECTBUS OCBEH Y€ Ca MPHUETH 3a rOJIsIMA Tpareauss BOIAT
cien cebe Cu ¥ 3HAUUTEIIHU HKOHOMUYECKH 1eTH. CeI0BaTeNIHO € OT pellaBallo 3HaYeHHUe J1a ce
UICHTU(DUIMPAT U OMPEIEIAT ChOTBETHUTE Pa3XOAH 3a MBTHOTPAHCIIOPTHU MPOU3IICCTBUS 32
ISJIOCTHA MKOHOMHYECKA OIICHKAa Ha BBHITHUTE pa3xoaM 3a MbTHaA Oe3omacHocT (Nikolova,
C.,2024).

OCTOWHOCTSIBAHETO Ha TOJI3UTE OT IThTHATa OE30MacHOCT Ce CHhCTOM B OMpEACIsTHE Ha
CTOMHOCTTa Ha CIECTeHHTE OOIIECTBEHU pa3Xoad, B pe3ylnTaT Ha MpeAoTBpaTsBaHe Ha
HacTbnBaHeTo Ha IITII.

B cbmms paszmen Kato MHCTPYMEHT 3a MKOHOMHMYECKA OLEHKAa Ha NPEAUMCTBA WA
HEJOCTAThIIM Ha JaJICHO MHBECTUIIMOHHO PEIIeHUE B cepaTta Ha ITbTUIIATA € Pa3TIIeAaH aHATU3 BT
,»PA3XOU-TION3U ", ChbIIIACHO HACOKUTE B PHKOBOJICTBaTa Ha EBpomneiickaTa komucus. Pasrienanu
ca MOHATHUATA 34 ,, )KUBOT* HAa TPAHCIIOPTHHS MIPOEKT, KAaTO € aKLIEHTUPAHO BbPXY UKOHOMUYECKU
MOJIC3CH JKMBOT, a2 UMEHO pedepeHTeH Nepuoja, KOMTO WMa OTHOIICHHWE KBM IPOBEICHOTO

H3CJICABaHC.

Ananu3bT Ha pazxoaute u noisure CBA (APII) e ananuTu4eH MHCTPYMEHT, U3I0JI3BaH 3a
OILICHKa HAa NKOHOMUYECKHUTE NMPEANMCTBA WM HEAOCTAThLN HA NHBECTUIIMOHHOTO PELIEHUE YPE3
KOJINYECTBEHO OINpEAEIsHE Ha MPOMEHHUTE B OJIarOCHCTOSIHMETO, IBJDKAIIM CE€ Ha HErOBOTO
npuiarade. Ts uMa 3a 1el Aa onpeAear KOJIUYeCTBEHO BCUUKH Pa3XoAM U MOJI3U 33 00LIECTBOTO
B NIApUYHO M3pakeHHE. Te BKIIOYBAT MKOHOMMYECKH, COLIMAIHU W €KOJIOTMYHU BB3JEHCTBUS

(European Commission, 2021-2027).

HpeI[HEBHa‘-ICHI/IeTO Ha aHajin3da Ha pa3xoduTe W IOJIBUTE € Ja I/I)ICHTI/I(I)I/ILII/Ipa n ganc
q)HHaHCOBO H3PAXKCHNUE Ha BCUYKHW BB3MOXHU B’I)S,Hef/'ICTBI/ISI, C ICJI OMMPECACIIAIHE HA pa3dxXOoJquTE U
IMOJIBUTE OT IMMPOCKTA, CJICT KOETO PEIYJITATUTE OT OLICHKATa C€ CyMHpPAT U CC U3IOTBA 3aKJIFOUCHUC
JaJIn MPOCKTHT € HGHCCBOGPQBCH U clledBa Jla c€ U3NbJIHHU. Pa3xoauTe W MON3UTE Ce OLICHSBAT

I[I/I(I)CpeHI_II/IaHHO, KaTO CC pasrjickla pa3jimkaTta MCxKy CLHCHApHd, BKIIIOYBAII U3IIBJIHCHUCTO HA
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IIPOEKTa, U alNTEpPHATUBEH CLIEHApHUM, NpHU KOWTO NPOEKThT HE ce u3NbiHABA (Eeponeiicka

Komucus, 2006).

B APII pa3xonute u moa3uTe, KOUTO Bb3HUKBAT B NPOJBIDKEHHE HA HSKOJKO TI'OAMHH,
TpsiOBa na ObJAT CpaBHUMHM IOMEXAy cU. ToBa cTaBa upe3 JUCKOHTUpPaHE,(OChBPEMEHSBAHE)
KOETO BOJIM /IO HAMAIIIBaHE HA ObJCIIUTE MOI3H U pazxoau. OCHOBHUAT apryMEHT 3a IPUIJIaraHeToO
Ha JIMCKOHTUPAHETO €, Y€ MOBEYETO Xopa (M IMyOJMYHHUTE OpraHM U YaCTHUTE KOMIIAHUM) HE
OLIEHABAT OBJICIIUTE Pa3XOAU U MOJI3M TOJIKOBA BUCOKO, KOJIKOTO HACTOSIIUTE Pa3XOau U MOJI3U

(Koopmans, C. & Mouter, N. 2020).

CJIC[[ KaTO BCUYKH pa3XOJu U IMOJI3U OT IMTPOCKTA Ca KOJIMUCCTBCHO ONPECACICHU U OLICHCHU
B IIapUYIHO U3PAKCHUC, € BBZMOXKHO a C€ U3MEPAT UKOHOMHUYCCKUTE PE3YyJITATHU HA ITPOCKTA UYPE3
N34YUCIABAHC HA CIICAHUTC MKOHOMMUYCCKH IIOKA3aTCJIM:. HCTHA HACTOsIIla CTOﬁHOCT, BBTPCIIHA

HOpMa Ha Bb3BPBIIAEMOCT, CbOTHOIIECHHE MOJI3H/Pa3xoau (KoeUIIUEHT Ha €PEKTUBHOCT).

P€3y.HTaTI/ITC OT aHaJIM3a Pa3sxXOoau-II0JI3U CJIICABA A MOKAKaAT AJAJIM IIPOCKTHT € KCIATCIICH
OT COIMAJIHO-MKOHOMHYCCKA TIJI€AHa TO4YKa, Karo TOoBa C€ JOKa3Ba OT IIOJOXHUTCIIHATA
MKOHOMMYECKA HETHA HACTOsIa cTOMHOCT. MKoHOMMYEcKaTa HETHA HACTOSIIA CTOMHOCT € Hal-
BAXHUAT N HAACKIACH COIMAJICH ITOKAa3aTcJl Ha APII un CJICABa Aa CC€ H3IIO0JI3BAa KaTO IJIaBHUA

pe(bepeHTeH HWHJIUKATOP 3@ MKOHOMHUYCCKO U3ITBJIHCHUC ITPHU OLUCHABAHCTO HA IPOCKTA.

APII ce cunta 3a noje3eH rpaiuBEH €IEMEHT 3a (pOpMUpaHe HA MHEHHUE 110 OTHOLIEHUE Ha
nyONUYHUTE NMPOEKTH, Thil KaTO METOABT JlaBa IMpeJcTaBa 3a MOPsIbKa HA MOJOKHUTEIHUTE U
OTpHIIATEIHUTE BB3ACUCTBUS Ha AAJCH MPOEKT, KaTo MpeBpblia Te3u edpekTH B nmapu. [lopaau
¢axra, ye kpaitHuTe nokasarenu Ha APII, (HarprMep ChOTHOIIEHHUETO MOJI3a-Pa3X01 ) 1aBaT ACHa
U ChIIOCTaBUMa MH(OpMaLMs, aHAIU3BT Pa3XOAU-TI0JI3H MTPaBU MPOEKTUTE CpaBHUMHU (Koopmans,

C., & Mouter, N., 2020).

B Ta3u yacT Ha TucepTallMOHHMS TPYA ca pa3riieJaH! OYaKBaHUTE €EKTH OT MPHIAraHEeTO
Ha aHaJIM3 ,,pa3Xxo/IU-TOJI3U" U 3HAYEHUETO MY IPH OLIEHKaTa Ha MPOEKTH CBbpP3aHMU C IbTHATA
uH(ppacTpykTypa. llenra Ha wH3MON3BaHETO Ha aHaIM3a ,,pa3XOU-TOBUS € Ja Ce OICHH
MKOHOMHYECKA KU3HECIIOCOOHOCT Ha JaJICH MPOEKT, KaTO C€ TapaHTHpa, Y€ MPOCKTHT HOCHU
MOJIOKUTETHH HETHU MKOHOMHUYECKH TOJI3H, U3Pa3eHH upe3 HeTHaTa HacTosma cToiHocT (NPV),
MIpU ONpPENENIEH CKOHTOB IMPOILIEHT. 3a UKOHOMUYECKaTa OLIEHKA Ha JaJIeH MPOEKT C€ OLEHsABAT

MOHE JIB€ AJITEPHATUBH: ,.CIIEHApUi 0e3 MpoeKkT u ,.cueHapuil ¢ mpoekt. M3uucisBar ce
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TOJIMIIIHUATE Pa3XOAM Ha II'bTHATA areHIUs U Pa3XOAUTE Ha MOJI3BATEIUTE HA IIBTS, 3@ BCAKA OT
ITEPHATUBHUTE TI0 OTAEIHO 32 ONpeesieH nepuo. B pesynrar Ha ToBa o0LIMTE Pa3Xoau OT ABaTa
CIEHApUs C€ CHIOCTAaBAT MO MEXAY cU. [lomyuyeHUsAT MOTOK OT IUCKOHTHUPAHU DPA3XOAH ce
U3IOJ3BA 32 M3YMCIsABaHE Ha MKOHOMHUYECKHTE IOKa3aTelld, KOMTO I[oMaraT Jia ce OINpeaenu
MKOHOMHYECKaTa >KM3HECIOCOOHOCT Ha TPOEKTa M CHOTBETHO IMOJN3UTE 3a OOILECTBOTO,

H3pasgBaii C€ B MKOHOMHHA Ha pa3xXOoJUTC 3a IMMOJI3BATCINTC HA II'BbTA.

B tasu BPB3Ka € XKECJIAaTCIHO Aa C€ OLCHAT IIOBEYC OT ABEC AJITCPHATHBU HaA IIPOCKTA, KOECTO
IIO3BOJIIBA MKOHOMHYECKOTO CpaBHCHHE Ha BAapUAaHTUTC Ha IIPOCKTa M IIPEIIOpPbKara aa Cce

IIPWIOKU aITepHATUBATA HA IIPOEKTa, KOSITO MaKCUMU3Kpa HETHUTE 103U oT npoekta (NPV).

Pa3paboTBaneTo Ha BapHaHTH HA WHBECTHIIMOHHH IPOCKTH Ca Hajlara mopaau ¢akra, 4e
€/IHa U ChlIa 3a1a4a (CTPOUTENIHA, PEKOHCTPYKTUBHA U JIP.) MOXKE J1a C€ PEILU 110 Pa3IMYHU HAUUHU
U cienBa na ce uzbepe Hail-moOpus OT TAX. 3a MOTy4YaBaHETO HAa OOEKTHMBHU M OOOCHOBAaHU
pe3yNTaTy MpU CpaBHIBAHE HA BAPUAHTHTE € HEOOXOAMMO Jla C€ CIa3BaT peaulla U3HCKBAHUS.
BaxHo u3nckBaHe € BCHYKHA BapHaHTH Jia C€ OILEHABAT C MOMOIITA HA €JHU U ChHIIU IMOKa3aTeu.
Jpyro u3uckBaHe € BCUUKH BapUaHTH Ja c€ CPaBHSBAT 3a €IUH U CbhIl nepuon (Bacunes, E., &

Apnayoos, b., 2012).

AHaM3uTe ,,pa3xou-TON31U"~ ca HE CaMO CPEJICTBO 3a OIICHKAa HAa MHBECTHUIUATA U U300D
Ha BApPHUAHT IIPU HOBO CTPOUTCIICTBO, HO U e(i)I/IKaCGH HHCTPYMCHT 3a IJITaHUPAaHC Ha pCMOHTa U
MOJIBbPKAHETO Ha CHIIECTBYBAIIMTE MBTHINA, ChOOPA3HO MKOHOMHUYECKHTE, TEXHUYECKUTE U

dbyHKIIMOHATHY orpanudenus (Muxatinos, H., 2014).

W3BeneHo e 3akiioueHue, 4e MpolechT Ha B3eMaHe Ha PeIlleHusl CBbp3aH ¢ pa3paboTBaHe
U U300p Ha Hal-MoAXonsIIaTa CTPATErus 3a MOAAPHKKA U PEKOHCTPYKLHMS Ha IbTHU Y4acCThIH,
KaKTO M 3a U3rPa)/J1aHeTO Ha HOBM TaKKBa, 00aue cTpasia OT JIMIca Ha e()eKTUBEH MHCTPYMEHT 3a
yIpaBICHUE Ha WHBECTULMUTE, KOWTO Ja OCUTypsBa 3alla3BaHETO HA EKCILIOATALMOHHUTE
XapakTEepUCTUKHU HA MbTHUILNATa B bbiarapus MakcUManiHO ABITO BbB BpeMeTo. CBEXIaHETO 10
MUHUMYM Ha OOIIMTE pPa3XOAM 3a MOJ3BAaTEIUTe Ha MbTHATA HUHPPACTPYKTypa U CHOTBETHO
pean3upaHeTo Ha MKOHOMHUHU 3a OOIIECTBOTO MOraT Jia c€ MOCTUTHAT 4pe3 MpeAsiaraHeTo Ha
CBhbBPEMEHHHU U €()eKTUBHU MHCTPYMEHTH 3a MPOTHO3MPAHE HA MapUYHHUTE MMOTOIH U YIIPAaBICHHE
HA WHBECTUIIMUTE B MbTHATA MHPPACTPYKTYypa, KATO MEXaHU3BM 3a MOJ00pSIBAHE PA3BUTHETO U

CBHCTOAHUCTO Ha IIbTHUA CCKTOP B KOHTCKCTA Ha eBpOHeﬁCKHTe 1 HAITMOHAJITHUTC L CJIN.

19



BTOPA I'/TIABA:

NHCTPYMEHTHU 3A IIPOI'HO3UPAHE HA [NAPUYHUTE IIOTOLIM U
YIIPABJIEHUE HA MHBECTULHHUUTE B IIbTHATA HTHOPACTPYKTYPA

BbB BTOpa rnaBa ca pasrieaHu pa3inyHi UHCTPYMEHTH 3a IPOrHO3UpPAaHE HAa NApUYHUTE
MOTOIY U YIIPABIICHUE HA MHBECTUITUUTE B TbTHATA HHPPACTPYKTYpa. AHATTU3UPAHH ca 001acTUTE

Ha TAXHOTO MPHUIIOKCHUC, BB3MOXKXHOCTHUTC U OT'paHUYCHHATA HAa BCCKU OT TAX.

B nmbpBH pa3zges Ha BTOpa rjaBa € pasrienaHa ,,MeToaukara 3a ONpeaessHe Ha
MKOHOMHYECKaTa €(PEeKTUBHOCT Ha WHBECTUIMOHHUTE MPOEKTH B M'BTHOTO CTPOUTEIICTBO™ Ha
I'maBHo ynpasnenue Ha mpruia (I'VII) or 1990 r. [lpencraBeHa € UCTOpPHUS U CHUIHOCT Ha
Metonukara. HampaBeH e mojapoOeH mperyie]; ¥ aHajlu3 Ha METOJUKATa, KAaTO OCHOBHO €
OTpefieNieH0, Y€ TsI MO3BOJIIBA MHOTO BapHAaHTEH aHAlM3 Ha TEXHUKO-UKOHOMHYECKH 3aJadd
CBBP3aHM C M3TPaXJTaHETO HA HOB MbT, PEKOHCTPYKIUATA, MOJACPHU3ALIMATA WU U3BBPIIBAHETO
Ha OCHOBEH PEMOHT Ha ChIIECTBYBAIIl BT 32 00eKkTH OT Pemy0OinkanckaTta mpTHA Mpexa. T 1aBa
BB3MOXKHOCT 32 IIPOrHO3UPAHE U ONPEEIIIHE HA HEOOXOAUMUTE FOUIIHU Pa3X0oH 32 PEMOHTH U
NOJIPBKKA 32 OTPENeNICH Meproj Ha aHanu3. B MeronukaTa nKOHOMHYECKaTa e(eKTHBHOCT Ha
I'bTHUTE WHBECTUIIMOHHU MTPOEKTH C€ OMpPeeNis Ype3 ChIIOCTaBsIHE HA OUaKBAHUSI HKOHOMHYECKU
e(deKT mpe3 1eaus Taka HapedeH “TPOeKTeH WIM “MKOHOMHYECKH >KMBOT /NEPHOJ/ HA IIBTA C

HaIpaBEHUTE €THOKPATHHU Pa3X0/y 32 HETOBOTO M3TPaXKJIaHe NMPpU OTUYUTaHE Ha (hakTopa “Bpeme”.
B xona na ananuza Ha Metoaukara ca onpenesieHd HeWHUTE CUITHU U CJIa0u CTpaHH.

B O606H.[CHI/IC, 3a YCJIOBHUATA HA CTOITAHCKUSA KUBOT HA 90-Te TrOAWHH, MeTOI[I/IKaTa Ch34aBa
MNPpEANIOCTaBKU 3a H3BBPIIBAHC Ha KOMIUICKCHU IIPOYYBAHUA 34 TEXHHUKO-MKOHOMHUYCCKATA
eq)CKTHBHOCT Ha pa3xoJUuTC 3a BAPHUAHTHU TCXHUYCCKU PCHICHUA Ha IIBbTHU IPOCKTH KW OdaBa
IMPOrHo3a Ha IMAapUYHUTC IMOTOUM 3a aHAJIMU3HUA IICPUOI. HpeﬂBI/IJI neépuoaa Ha HEHMHOTO
pa3pa60TBaHe CbBCEM C€CTCCTBCHO € HAKOHW OT MKOHOMHUYCCKUTC IMAPAMCTPU U IMOAXOAUTC 3a

TAXHAaTa OLOCHKA [1a HE Ca U3LAJIO aKTyaJIHHA ITOHACTOSIICM.

Bbrpeku ToBa, KbM MOMEHTa, Ta3M METOJUKAa BCE OLIE € €AUMHCTBeHaTa (OpMaIHO
,,JEHCTBaIIa®, HO ITOPA/IX HEMTHATA N34epIIaHa B FOJIIMA CTENEH aKTYaJIHOCT, € TPY/IHO IPUIIOKAMA

u cnabo edekTruBHa.

OcBeH ToBa 3a HOCINUTC Ha IMPAKTHUYCCKOTO IIPUIIOXKCHUC Ha Metoaukata Ha I'VII e

HE00XO0MMO J1a Ce U3IM0JI3Ba MOTPEOUTEICKH POrpaMeH MPOLYKT, KOWTO MOpaau ocTapsiiaTa cu
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HJ'IaTCI)OpMa € HCCBbBMCCTUM CHC CHbBPCMCHHUTC TCXHOJIOTHHU, U CIICAOBATCIIHO OT ABJIIU OAWHU
Bede € HenpuwioxkuM. B Tasu Bpb3ka Metonuka Ha I'YII ot 1990 r. ocBen, ue cnensa na obae

aKTyaJlu3upaHa, cje/iBa ja UMa U paboTel] porpaMeH MpoayKT, Ype3 KOATO Jia ObJie MPUIIOKEHA.

[Topagu Ta3u mpuuuHa € uenecho0pazHo B bbarapus na uma epekTUBEH MHCTPYMEHT,
KOWTO Jia MoJomara jJuiara, OTTOBOPHU MPU B3EMAHETO HA PEHICHUSI OTHOCHO IJIAHUPAHETO U
pas3mpenescHHeTO Ha PeCypcuTe 3a MOAIPHKKA U Pa3BUTHE HA MbTHATA MHPPACTPYKTypa, KaTo
CHILIEBPEMEHHO OCUTYpsIBa Bb3MOXKHOCT 32 B3UMAHETO Ha ONTHUMAJIHU PEIICHUS B CbOTBETCTBHE C

HeﬁCTBHTeHHHTe HYXXJIW Ha II'bTHATa MpeExKa.

BbB BpB3Ka C TOPHOTO AMCEPTAIMOHHUAT TPy € HACOYEH KBbM pa3pabOTBaHETO U
MpeylaraHeTO Ha JIeWCTBAlla METOAOJOTHS, KOSTO Jla € aJanTHpaHa KbM HACTOSIIHUTE
WKOHOMMYECKHU, COIMAIHU U TEXHUYECKH YCJOBHSI, Taka 4e Ts Ja CIYyXH KaTO MPaKTHYECKU
OPUIOKUM M €(PEeKTUBEH MHCTPYMEHT 3a OLIEHKa M IUIaHHUpaHe Ha WHBECTUIUHUTE, CBBP3aHH C

Pa3BUTHETO H yIPaBJICHUE HA IbTHATA HHAPACTPYKTYpa B CTpaHATA.

3a Tasu 1en, U CchboOpas3siBallku Cc€ CbC CHBPEMEHHUTE W3MCKBAHUS M HACOKH 3a
MKOHOMHYECKA OIIEHKAa Ha IThTHU NPOEKTH, Ca MPOYYEHU BB3MOKHOCTHUTE 3a IpWIIaraHe Ha
YIBBPJCHN B MEXIyHapOoAHaTa INpaKTHKa WHCTPYMEHTH 3a IUIAaHUPAaHE M YIpaBlICHHE Ha
MHBECTUIMUTE B IbTHaTa MH(QPACTPyKTypa, OTTOBapAIM Ha crneuudukaTa Ha ChbBPEMEHHUTE

YCIIOBUS.

B BTOpHM pa3gen Ha BTOpa rjaBa ca MNPOYYEHH NPUIOKMMU HHCTPYMEHTH 3a

IPOrHO3MpAaHE Ha MapUYHUTE T[OTOLUM W YNpaBICHHE HA MHBECTHMLIMUTE B IIbTHATa
UH(ppacTpyKTypa

3a u300p Ha e(EeKTUBEH WHCTPYMEHT 3a MPOTHO3MpPAHE HA IMAPUYHUTE TMOTOIU H
ONTHUMAJTHO yMpaBleHNE Ha HHBECTUIIMHUTE U B ITbTHATA MHPPACTPYKTYpa ca pasrielaHd HIKOJIKO
aKTyaJIHU U YTBBPJICHU OT CBETOBHATA IIPAKTHKA MHCTPYMEHTH 32 OIleHKa Ha IIbTHU MPOeKTH. ToBa
ca mojiena Ha Anrmmiickara meTHa 1abopatopusi (TRRL) — RTIM 3 (Road Transport Investment
Model), cucremata HERS (Highway Economic Requirements System) nHa ®enepanHara
aIMHUHUCTpaLs M0 mbTUIIATa KbM MuHUCTEpCcTBOTO Ha TpaHcnopTa Ha CAILl, kakTo n Moaena
HDM-4 (Highway Development & Management) pazpaboten ot CBeToBHaTa 6aHka. Bceku ot Tax
€ TpeICTaBeH CBhC CBOUTE XapaKTEPUCTUKH, OOJIACTH Ha TMPHIOKEHUE, MPEeIuMCTBA U

OrpaHUYCHHUA.
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RTIM 3 (Mopen 3a WHBECTUIIMU B IIBTHHS TPAHCIIOPT) € MHCTPYMEHT, pa3paboTeH OT
Jlaboparopusra 3a u3cieaBaHe Ha TpaHcropra u mprumara Ha Ob6equHeroTo kpanctBo (TRRL)
3a aHAJIM3 U ONTHMHU3HMpAHE Ha UHBECTHUIMHUTE B MbTHaTa HHPpacTpykTypa. Toll ce usnomnsna 3a
OlICHKa HAa WKOHOMMYECKOTO M (UHAHCOBOTO BB3JIEHCTBHME HA IBTHUTE IPOEKTHU, KaTO ce
dokycupa BBPXY aHAIM3a Ha PA3XOAWTEC U TMOJ3UTE M OICHKUTE Ha HWKOHOMHYECKATa

BB3BpbIIaeMoct (Cundill, M.A., 1995).

HERS (Cucremara 3a MKOHOMHYECKH H3UCKBAaHHUS HAa MarucTpajiuTe) € aHaJIuTH4YCH
WHCTPYMEHT, pa3paboteH orT Penepannara mbTtHa aamuuuctpamus (FHWA)3a omnenka nHa
MHBECTUIIMOHHUTE MOTpeOHOCTH Ha MarucTpanHara cucrema Ha CAILl. Cuctemara cocoOcTBa
pa3paboTBaHETO HA MHBECTULIMOHHM @POrpaMu 3a MbTULIA 4Ype3 KOMIIIOTBPEH MOJEN,
IpelHa3HayeH Ja CUMYJMpa pelIeHHs Bb3 OCHOBA HAa MKOHOMHUYECKH IOJ3U M Pa3XoAu Ha
aNTepHATHUBHU BBH3MOXKHOCTH 3a mojoOpeHue. M3momn3Ba ce MNpeAuMHO 3a CTPATETHYecKO
IUTAHUpPaHEe, 4Ype3 ONpeiesiHe Ha ONTHMAJTHOTO HHUBO Ha WHBECTHLMHUTE, HEOOXOIMMHU 3a
NoJIbpKaHe WM MojoOpsiBaHe Ha €(PEKTHMBHOCTTA HAa MarmcTpajHaTta MHPPACTPYKTypa Bb3

OCHOBA HAa MKOHOMHWYCCKH ITPUHIUIIN.

HDM-4 (MonenbT 3a pa3BUTUE W YIPABJICHUE HA IIBTHINA) € AaHAJTUTHUYCH WHCTPYMEHT,
paspabdoren ot CBeroBHara OaHKa, MO3BOJSBAI Ja CE€ HM3BBPIIBAT TEXHUKO-UKOHOMUYECKHU
AHAJIN3U Ha AJITCPHATHUBHU PCHICHUA U TIOAXO0AHN 3a MOAAbPIKAHE, PEMOHT, PCKOHCTPYKIHA U HOBO
CTPOUTEINICTBO HA MBTHUIIA OT pa3iuueH kinac. HDM-4 o chliecTBo € MHCTPYMEHT 3a MOAKperna Ha
B3eMaHE Ha peIIeHUus, KOWTO Mo3BoyisiBa 00pabOTKa Ha JaHHU 3a LAjaTa TbTHA Mpexka U
YH4aCTHULOUTE B ABUXKCHUECTO, C ICJI OCUTYPABAHC HA MMOAXOJAIIIA I/IH(l)OpMaIII/Iﬂ 3a AbJTOCPOYHOTO
yIpaBlieHUE Ha ITbTHaTa HHPPACTPYKTYpa, KAKTO U 3a ONITHUMHU3HpaHE Ha pabOTUTE MO MOAPHKKA,

peX8.6I/IJ'II/ITaL[I/I$I " CBBP3aHUTEC C TAX pa3XOdH.

B Tpetn pa3nes Ha BTOpa ri1aBa Kato 0000IIeHHE HAa TPUTE HHCTPYMEHTA, € HallpaBeHa
CBIIOCTAaBKa MEXJy OCHOBHMTE XapaKTEPUCTUKH Ha BCEKH OT TAX, KOUTO Ca NPEICTABEHHU B

Tabmwua 2.
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Taonuya 2. Conocmaexa mexncoy uncmpymenmume RTIM 3, HERS u HDM-4

Xapaxkrepuct | RTIM 3 HERS HDM-4
Cucrema 3a MKOHOMUYECKHU
HKa Mopen 3a MHBECTHIIMM B A Ha Mopen 3a pasBuTHEe H
I'bTHUSI TPAHCHIOPT ynpagsJieHHe Ha ITbTHINA
MAarucTpajmTe
JlaGoparopusra 3a | @enepanna nbTHa | CBeTOBHA OaHKa
PaszpaGorten TPaHCIOPTHU W [bTHU | agmuHHcTpanusd, CAILLL
oT N3CIeIBaHUSA Ha
O6eanHEHOTO KPaJICTBO
Wsnomn3Ba ce mpenumHo B | M3nmon3Ba ce mpenumHo ot | llupoko wu3momsBaH  oT
pa3BUBAILLUTE CE CTPaHH, 3a | penepanHu u IIATCKHU | HAI[MOHAJIHU IPAaBUTEJICTBA,
[IPUOPUTHU3HUPAHE Ha | TPAaHCIIOPTHH areHIHH. MEXIYHapOIHU areHUuu |
WHIWBUIYaTHHA 'THU KOHCYJITaHTH IO  IIeNus
MPOEKTH B YCIOBHA C cBAT. Moxe na Obae
OcHOBHHU OTPaHNYCHH PECYPCH. ajanTHpaH KbM Pa3IHYHH
norpeduTe N reorpadcku u
UKOHOMUYECKH KOHTEKCTH,
KOETO 'O MPaBU MOAXOMSI]
KaKTO 3a pa3BUTUTE, TaKa U
3a pa3BUBAIINTE CE CTPAHH.
[Ipunara ce 3a u3BppimiBane | AHaIM3 M OLEHKAa  Ha | AHaIU3 M OIleHKa KaKTo Ha
OCHOBHO Ha MKOHOMUYECKU OLIEHKH | HHBECTULMHTE Ha  HHUBO | HOBU MPOCKTH, Taka U
- Ha OTACITHH IbTHU NPOCKTU. | HHPPACTPYKTypa, OCHOBHO B | CTpATETHH 3a YIpPaBJICHUE
MarucTpajiHaTa CHCTEMa Ha | ChIECTBYBallaTa IIbTHATa
CALLL nHDPACTPYKTYpA.
HNkonommuecka omenka u | Habnsra Ha pasnpenenenuero | LlsuocteH WMHCTpYMEHT 3a
MIPHOPUTHU3HPAHE Ha | Ha pecypcure U | TUTaHUpaHe Ha
MIPOEKTA. MIPHOPUTHUZUPAHETO Ha | U3TPaXXJaHETO u
MIPOEKTHUTE OT | IOAJPBHKKATa HA IbTHATA
Oo0xBaTt ChIIECTBYBaIaTa uHQpacTpyKTypa u
WHpPACTPYKTypa BBH3 OCHOBA | HEHHOTO yHpaBJeHHe,
Ha MKOHOMHMYECKA | IPWJIOKUM B CBETOBEH
HEeOOXOIUMOCT oT | mamrao.
PEKOHCTPYKITHS ¥ TOA00pEHUsI.
dokycupaH mo-TscHO | OnTUMH3UpaHe Ha | AHanMM3 ¥ OLIEHKa Ha
BBPXY OLIGHKaTa Ha | pa3npenereHueTo Ha | Bb3MOKHOCTHTE 3a
K11090B WKOHOMHYECKaTa (uHaHCUpAHETO 4ype3 | MOAIPBHKKA,
BB3BPBIIAEMOCT Ha | IKOHOMHYECKH aHaIIN3, | PEKOHCTPYKITUSI u
(oxye I'bTHUTE IPOEKTH. Oazupan Ha aHaJIN3 Ha | CTPOMTEJICTBO Ha IIBTHILIA
pa3xoanTe U MOJ3HTE. Bb3 OCHOBA Ha Pa3xoauTe 3a
ompezesieH JKU3HEH IUKBII.
WsnomsBa  mo-orpanudveH | M3mon3ea mpenumHO AaHHU OT | M3nmon3Ba mmpok Habop oT
Habop oT BXoaHM daHHU 3a | CucTemara 3a HaOJIOAEHUE Ha | BXOIAHU JaHHU o
H3uckBanusa | ga Opxe ,,3aXxpaHeH" . eKCIIOATAIlMOHHUTE KadecTBa | OTHOIIEHUE Ha
KbM HeroBara mnacouenoct e |Ha wmaructpaimure (HPMS), | cbcrostHmero Ha  mbTH,
BXO/IHUTE BbPXY CbOMpaHeTO Ha | KOUTO ca CHeUUpUYHH 3a | CTaHJapTH 32 IbTHA
HaHHU Habop oT mHGOpMaLUsd 3a | MarMCTpaJlHATa Mpeka Ha | MOJAPBXKKA, JaHHU 34
OIICHKa Ha | CAILL Tpaduka, TaHHA 3a
KU3HECTIOCOOHOCTTA Ha [IPOM3IIECTBHATA, KIMMATA.
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HERS

Xapakrepuct | RTIM 3 HDM-4
CucremMa 32 UKOHOMMYECKM | =~ —

KA Mopnen 3a MHBECTMLIMU B M3HCKBANMSE Ha Mopen 3a pa3sBuTHE U

MbTHHS TPAHCTIOPT yIpaBjieHHe HA MbTUINA
MarucTpajnre

MpPOEKTa, a HE BBPXY

MTOAPOOHOTO  ABJITOCPOUHO

BIUSHUE Ha Tpaduka u

,,JIOBEeIcHHE Ha

HAaCTHJIKAaTa BB BPEMETO.

IToaxonsi 3a no- | Kimacupa MPOEKTUTE 3a | B3ema npenBuja mo-muapox

OMPOCTEHU HMKOHOMHYECKH | MOJAOO0PEHUE U PEKOHCTPYKIHS | KPBI' OT (DaKTOpHU CBBpP3aHU

OIICHKM U MPUOPUTHU3UPAHE | OT ChINECTByBalllaTa MbTHA | C TEXHUYECKUTE u

IlpuopuTu3m | Ha TMPOEKTH B KOHTEKCT Ha | HH(]paCTpyKTypa BB3 | GHHAHCOBH aCITeKTH Ha

paHe Ha OTPaHUYEHH PECYPCH. OCHOBa Ha CHOTHOIICHUETO | MMPOEKTHUTE.

NMpPoeKTa pasxoau W TON3UM M mM30Upa

Te3U c Hail-BUCOKa
BB3BPBIIAEMOCT Ha
HNHBCCTULIUUTE.
[Ipeanaznauen na | @okychT € BbpXY HOIbpiKaHe | 3aab1009€HO MOICIHpPaHE

OCHOBHO M3YHUCIIABA CHOTHOIICHHUATA | KAYECTBOTO HA HACTWIKATa, | HA Tpaduka, BIOIIABAHETO
pa3Xoau-ToN3M, 3a  Ja | MUHUMH3UpPaHe Ha | Ha KadeCTBOTO Ha

npeaHa3Have-

e I/II[SHTI/I(I)I/IHI/Ipa MPOEKTH C | 3aAPBCTBAHUATA, BPEMETO 3a | HACTWJIKATa, Pa3XOAHUTE 3a
Hal-BHCOKa IBTYBaHe, MIOAPHAKKA U COIMATHHUTE
BB3BPBIIAEMOCT. 0e30IacHOCTTa U EMUCHHUTE. pPa3XOH.

[IpenocraBs BB3MOXHOCT | IIpemocTaBst orpaHU4eH [Ipennara oOmmpeH aHaIU3
3a aHalW3 Ha CLEHApUH, | aHAINU3 Ha CIICHAPUHTE, | HA CILICHAPUU C OIIHUU 34
MTO3BOJISBAIIH Ja C€ ONEHAT | (DOKyCHpaH BHPXY PA3NUYHHATE | TIEPCOHATUIUPAHU
A Kak pa3IMYHUTE | HUBAa HA  WHBECTUIMM W | IPOMEHIIMBH 32 TECTBaHE Ha
HaIm3 Ha MMPOMCHJIMBU KAaTO IICHU HaA | TAXHOTO B’b3l[€l71CTBPI€ BBpPXY | IPOMEHHU B TCXHUYECKUTC U
clieHapuu TOpUBa, TEMITOBE Ha | CCTOSTHHUETO Ha | IKOHOMHYECKU NTapaMeTpH.
WKOHOMHYECKH PACTeX U | MarMCTpaJIUTE.
npomMsiHa B obemMa Ha
Tpaduka.
[To-00m10 HUBO Ha | OrpaHuveH 6p0171 Br3moxkuocT 3a

AHaau3 Ha JIETAaUTHOCT, TIOJXOJSIT 3a NPOMEHIIMBH,  OpUEHTHpaH | KOMIUIGKCHH aHaJM3H Ha

YYBCTBUTEJ]- | OIIGHKH HAa HUBO €IUHHUYEH | ppm cTpaternyecko | 9YBCTBHTEIHOCT 1o

HOCT MTPOEKT. IIAHUPAHE. MHOXXeCTBO (hakTopu Ha

MIPOEKTHO U MPEXOBO HUBO.

N3Tounuk: ABTOpoBO 000011ICHHE

Cren nmperyca Ha BCEKU OT UHCTPYMEHTUTE, KaTO 0606H1€HI/Ie Ca HaIlpaBC€HU CICOAHUTEC U3BOOM:

RTIM 3 e opueHTHpaH KbM OlIEHKAa Ha WHAWBUAYAJIHUS MPOEKT, Oe3 Ja MO3BOJsBa Ja ce

HallpaByM aHAJIM3 HAa HUBO IIbTHA MPEKA, KaTO CBIICBPEMCHHO € IOAXOMAIL 3a IO-OIMPOCTCHHU

MKOHOMUYECKH OLIEHKH Y IPHUOPUTU3HPAHE Ha POEKTH B CPEIH C OTpaHUYeHH pecypceu. [Ipensun

CHCI_II/I(I)I/I‘-IHI/ITC 0COOEHOCTH U Hali-Beue npeaBua O6CTO$ITCJ'ICTBOTO, Y€ HCrosaTa HACOYCHOCT € I10-
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CKOpPO KbM aHAIM3M Ha MBTHU OOCKTH C HE OCOOCHO BHCOKO HHMBO Ha HATOBapBaHE U
eKCIUIOATUPaHU B KJIMMATHUYHHU YCIIOBUS TBBPJE Pa3ju4yHU OT Te3u B bhirapusi, B aBTOpa ce
0(OpMU CTAaHOBUIIIETO, Y€ TS HE € JOCTATHUHO MOAXO0/IAIIA 32 LIEJTUTE Ha HACTOSIIOTO MTPOYYBAHE.

HERS e npuwioxuma 3a abp)KaBH, KOUTO MMaT JOCTAThYHO pa3BUTA U U3rPajJieHa I'bTHA
UH(PPACTPYKTypa, KbJIETO HEOOXOJUMOCTTA OT peATH3UPaHEe Ha U3ISLIO HOBU ITBTHU IIPOEKTH HE €
MPUOPUTET, a aKIEHTHT Maja BbPXY MOJIPHKKATa HA ChIIECTBYBAIlaTa IbTHA MPEXa U HEHHOTO
nonobpenue. HeszaBucumo oT Mamaba Ha aHajaM3uTe U BB3MOKHOCTHTE, KOMTO CHCTEMaTa
MPEIOCTaBsl, MOPaIu CUIIHATa 0OBBP3aHOCT C MECTHATA CUCTEMAa 32 MOHUTOPUHT Ha ChbCTOSTHUETO
Ha IIbTHUIIATA, HEMTHATA ajanTaius KbM yCIOBHUS U3BbH paMkuTe Ha Chenunenure lllatu e cuino
OTrpaHUYCHA.

HDM-4 mnoamnomara B3eMaHETO Ha pEUICHHUS 3a IUIOCTHU HH(PPACTPYKTYpPHH CTPATETHuH,
CBBP3aHH ChC CTPOUTENICTBO, MOAAPHKKA U pexaOuInTanus, miaHupaHe Ha He0OX0IMMOCTTa OT
WHBECTUIIMM M MPOTHO3HPAHE HA MAPUYHUTE TOTOIM, KAKTO Ha HMUBO MpeXka Taka U Ha HUBO
OTJICJICH MPOEKT, KaTo MOTPEOHOCTUTE HA MBTHINA OT permyOJMKaHCKaTa ITbTHA MpeXa B Hali-
rojasiMa cTereH Ouxa ce YAOBIETBOPWIM OT BB3MOXKHOCTUTE, KOMTO Mojaena HDM-4 nHa
CaeroBHaTa 0aHKa MPeI0CTaBsl.

Bb3 pesynTaT Ha TOBa U B M3I'BJIHEHUE HAa OCHOBHATA II€JI HA UCEPTAIMOHHUS TPYH €
n30paH MHCTPYMEHT, KOMTO Hail-OJM3KO Ja OTroBapsi Ha HAlMOHAIHUTE MOTPEOHOCTUTE U Ja
CIIy’KH KaTO ChBPEMEHEH M €(EeKTUBEH MHCTPYMEHT 3a MPOTHO3MpAHE HAa MAPUYHHUTE MOTOLU U
yIpaBlieHUE Ha HHBECTUIIMHUTE B IbTHAaTAa HHGPACTPYKTYpa, a uMeHHO Mojerna HDM -4 (Highway
Development and Management). ABTopbT cTura 10 3akiatoueHuero, ye HDM-4 6u Oun mo-
MPWIOKUM 32 IbpkaBu KaTo bbiarapusi, B KOUTO OCBEH HEOOXOIMMOCTTAa OT TMOJJIPHKKA Ha
CBHILECTBYBAIIIUTE MMHTHUIIA, THPTHATA HHPPACTPYKTYpPa HE € pa3TbpHAJa B ISIIOCT CBOS OTEHIUAI.
ToBa Boau A0 MOTPEOHOCT OT U3TPAKIAHETO HA HOBH ITbTHU OTCEUYKHU - MaruCTPaHU, CKOPOCTHH
OBTHINA, KAaKTO U 00XOMM Ha HAaceleHW MecCTa, OT KOUTO Ja ObJe W3BEIEHO rojiiMa 4yacT OT
TPAH3UTHO MPEMUHABAIIOTO JABMXKEHUE. ToBa JaBa OCHOBAaHHWS, UMEHHO TO3M MHCTPYMEHT J1a €
n30paH OT aBTOpa KaTo HAW-TIPUIIOKUM U OTHOCHUM KBbM HACTOAIIETO MU3CJIC/IBAHE U CHOTBETHO €

pas3riicgad U aHAJIU3UpPaH HOI[pO6H0.

B yerBBPTH pa3iesn Ha BTOpa IV1aBa ca ONMUCAHMU OOIIUTE XapaKTEPUCTUKU HA MOJela
HDM-4, aprymeHTHpaHU ca MpeIWMCTBaTa W BB3MOXKHOCTU 3a NPUJIIOKEHHE Ha H30paHUST

uHCcTpyMeHT. [lpencraBern ca monpoOHO HeroBuTe (YHKIMH, JTOPUTHM Ha JIEUCTBHE M
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AHAJIM3UTC KOUTO MOrarT Ja C€ U3BbpUIBAT.

HDM-4 e uncTpyMEHT N0O3BOJISABALL J]a CE U3BbPIIBAT TEXHUKO-UKOHOMHMUYECKU aHAJIN3U Ha
QITEpHATHBHU PEIICHUA W TOAXOAM 3a IOAXbP)KAHE, PEMOHT, DPEKOHCTPYKIHS H HOBO
CTPOUTEJICTBO HAa NbTHLIA OT pasnuueH kiac. [lo3BonsBa pasriexnaHeTo Ha ONUUU 34
WHBECTUPAHE CaMO Ha €JIMH Y4acTbhK, HA IOJIIMA MpeXa OT IIbTHU y4acThbLU, WIM Ha BCAKA Apyra
KOMOMHAaIMs OT I'bTHU Y4acThLM B 4acT OT I'bTHAaTa Mpexa. Moaenupa ObAelin U3MEHEHUS U
KPUTHYHHTE ACIEKTH 110 BPEME Ha IIPOEKTHHS €KCIIJIOATallMOHEH JKMBOT Ha BT, KATO MOXE J1a
OpOrHO3Upa OBJEIIO BJOILIABAHE HA pa3MIeKJaHUTEe IIbTHM YydacTblM. ToBa BKIHOYBA
NPOTHO3UpPAHE BJOLIABAHETO Ha HACTWIKAaTa IO BB3IACHCTBUETO Ha (akTopa BpeMe u
BB3JICHCTBUETO HA YYACTHULUTE B JBUKEHHETO, KAaKTO U €(QEeKTUTE OT MNOJAPBKKA BBPXY
CBhCTOSIHUETO HA HACTWJIKATa ¥ CTENIEHTAa HAa HEWHOTO BiiolIaBaHe. Toll Mojenupa B3auMOBPB3KUTE
BBB BPEMETO MEXY €KCIUIOaTalMsITa Ha IPEBO3HUTE CPEICTBA U BJIOLIABAHETO HA ChCTOSHUETO
Ha IbTS KaTO 4YacT OT OLIEHKaTa Ha Bb3JEHCTBUETO HAa MHBECTULMUTE B I'bTHA MH(PACTPYKTypa

BBPXY pa3xoquTE 3a CKCIJIoaTaluus Ha IPEBO3HUTE CPCACTBA.

B®3 ocHOBa Ha TO3M MOZEN c€ MPOTHO3UPAT APUUHUTE ITOTOLM CBBP3aHH C TPAHCIIOPTHO
eKCIUIOATAllMOHHUTE pPa3Xo/d, Pa3XOJUTe IO MNOJAPBKKA M EKCIUIoaTallMs KAaKTO Ha HUBO
€MHUYEH NPOEKT, TaKa U Ha HUBO IbTHA Mpexxka. HDM monenbT Moxke Ja U34UCIN HACTOSIIUS
pa3Mep Ha pa3XoAWTE Ha IMbTHAaTA areHIUs M pPa3XOAUTE Ha IOJI3BAaTEJIUTE Ha IbTHATa
UHPPACTPYKTypa, upe3 3ajaraHe Ha pa3JIidYHU TNPOTHO3HM JEHHOCTH MO TOJJAPbXKKA U
pexabuiuTanus 3a ONpeAeseH aHaJdu3eH Mepuo]], C TOMOIITAa Ha ONpPEJesIeH CKOHTOB MPOLEHT

(Kerali, H.G.R., Stannard, E.E., and Odoki, J.B., 2000).

CpOTBETHO, MOJOOHO HAa BCEKM JApPYr aHaauTH4eH uHCTpyMeHT, HDM-4 wusucksa
BBBEXX/JJaHE U KaluOpUpaHe Ha BXOJHH JIAHHM, 32 J1a MOYXKE JIa U3Tpajid CBOUTE BHTPELIHH MOJIEIN

" Ja 3aIll04YHC Oa Q)YHKHI/IOHI/Ipa II'BJIHOILICHHO.
3a LEJINUTC HAa TOPHOTO € HCOGXOJII/IMO 34 BCAKO €IHO ITPOYy4YBaHC Ja CC Ch34aaar:

e Macusu ot JAaHHU 3a IbTHATA MPEKA, KOUTO BKIIFOYBAT OIMMUMCAHUC U XaPAKTCPUCTHUKHU HA

II'bTHATa MPEXKaA, CbCTOAIIA C€ OT €IMH WUJIW MMOBEYEC IBbTHU YUaCTbIH U IOA-YHYAaCTBhIU.
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e MacuBu OT JJaHHH 32 JBHMKE€HHETO, KOUTO BKJIIOUBAT ONMHCAHWE HAa TPEICTABUTCIHUTE
rpynu MIIC ¢ texaute GpU3nNdecku U JMHAMUYHU XapaKTCPUCTUKHU, [ICHH U T.H.

e MacuBu OT JJaHHM 3a JIeHHOCTHTE CBHP3aHM C TEKYIIOTO U MEPUOJAUYHO MOJIbpP)KaHE U
OCHOBEH PEMOHT.
Cnen “3axpanBane” Ha MoaenbT HDM-4 cbc ChOTBETHOTO HHMBO Ha JAHHW M BXOJHU

napameTp MOAYJIBbT 3@ MKOHOMHUYCCKH aHAJIW3 ITO3BOJISIBA A CC:

- V3BBpim orieHKa 3a ISUTOCTHUS MKOHOMUYECKU €(DEKT Ha HHBECTUIIMOHHUTE AJITEPHATUBH
10 BpeMe Ha LTINS UM MPOEKTEH CPOK;

- Ompenensat oOUIMTe HETHU TMOJB3H (MKOHOMHM) 3a OOIIECTBOTO MpH u300pa Ha
WHBECTUIIMOHHUTE aJITEPHATHBH/CHOTBETHATA MHBECTHIIMOHHA CTPATETHUS;

- Omnpenensat Hali-eeKTUBHATA WHBECTHIMS WM KOMOWHAIAS OT WHBECTHIIMH H3MEXTY
KOHKYpPHpAIIIH Ce aJITePHATHUBH,

- OrmpenensaT mnokaszaTenuTe 3a HKOHOMHUYecka edextuBHOCT NPV (HerHa HacTosiia
ctoiinocT), BCR (cboTHOmEeHue nomsu-pa3zxoau), IRR (koeduinreHT Ha Bb3BpaIiaeMocT)
U CPOK 32 OTKYITyBaHe.

[[upoxkara xonnenius 3a HDM-4 moxe na ce npeacrasu no cieanaus HauuH: [lorpedurenst
neduHUpa cepus OT adTepHATUBHU, KOUTO OMKUCBAT PA3IUYHU OMIIMH 32 UHBECTHPAHE U 3ala3BaHe
Ha ChCTOSIHUETO Ha MbTA. IHBECTUIIMUTE OKA3BaT BIUSHUE BbPXY ChCTOSSHUETO Ha HACTUIIKATa BHB
BPEMETO U Pa3XOJHTE 3a MOIPHKKA HAa MBTA. ChCTOSHUETO HA HACTHIIKATA W YCJOBHSTA HA
JBUKCHHE OKa3BaT BIUSHUE BBHPXY €PEKTUTE 3a IMOJ3BATENIS HA MHTS. MOJETBT MPOTHO3UPA
CKOPOCTHTE Ha JBMKEHHE U MOTPEOJICHHETO Ha TPAHCIOTHO-EKCIIOATAIIMOHHUTE PECypCH BbHB
BPEMETO KaTo TOpWBO, TYMH U T.H. YMHOXXaBaHETO UM IO EAMHHYHUTE IEHU Ha OTACTHHUTE
KOMIIOHCHTH JaBa e()eKTa 3a TOJ3BaTeINTEe Ha IBTS BHB BpeMeTo. Upe3 MpOrHO3UpPAHETO Ha
MapUYHUTE TOTOIM W CPAaBHSBAHETO HA PE3YJITATUTE OT HAIMPABCHHUTE PA3XOJH OT Pa3INIHH
WHBECTUIIMOHHU aJTePHATHBU TO3BOJISBA OI[EHKA HA OTHOCHUTEIHUTE MPEANMCTBA, UKOHOMHUUTE
Ha Pa3XoIH ¥ TOJ3UTE OT PA3TUYHUTE aITEPHATHBH, KATO CE€ U3MOI3BAT UKOHOMUYECKH MPUHITUTIH.
B3aumoeiicTBamuTe HaOOpH OT pa3XoJiv, a MIMEHHO TE3H, IIOHECEHH OT ITbTHATA areHIUs U TE3H,
MTOHECEHH OT ITOJI3BATEIIS Ha ITBTS, CE€ CYMHUPAT C TCUCHUE HA BPEMETO B TUCKOHTHUPAHU HACTOSIIH

CTOMHOCTH.
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B pa3jgen mer Ha BTOpa IiiaBa € akUEHTHPAHO BHPXY HEOOXOAMMOCTTA M BaXXHOCTTA OT

KanuOpupaHeTo U ajanTupanero Ha moaena HDM-4.

Kato Bceku npyr aHanutudeH UHCTpyMeHT, 1 HDM-4, 3a na mo4He 1a u3rpaxjia CBOUTe
BBTPELIHU MOJIENH U 3a Jla “oKuBee” ce Hyxkaae na ObJe cHaOJeH U ChOTBETHO KaTuOpUpaH ¢
BXOaHa HH(popmMarus. M3BecTHO e, 4e BCEKH eIMH MEXTyHapOHO MPHET MoAaen oT Tuna Ha HDM-
4 yMa Hy>KJ1a 1a c€ HACTPOM KbM YCJIOBUSATA HA ChOTBETHATA HAI[MOHAJIHA UM PErMOHAIHA [I'bTHA
mpexa. [Ipeau na ce uznonzsa HDM-4 B kosTO 1 1a € cTpaHa, TO# TpsOBa 1a Ob1e KOHPUTYpUPaH
U ChOTBETHHUTE MOJIEIH 3a MPOrHO3UpaHe TpsOBa a ObAaT KaauOpupaHH Taka, ye Jla OTpas3siBar

MCCTHHUTC YCJIOBUA.

To4HOCTTA HAa MPOrHO3UPAHOTO CHCTOSIHUE HA HACTHIIKATa BbB BPEMETO U KOHCYMaLHsATA
Ha pecypcu OT IMPEBO3HUTE CPEJICTBA 3aBUCH OT CTENEHTAa Ha KaJuOpupaHe, MPHIOKEHa KbM
CTOMHOCTUTE IO HojapazOupane, 3amoxeHu B mojena HDM-4, kouto oTroBapsT Ha MECTHUTE
ycioBus. Ilopagu Tasum mpuumHa, ako KainuOpHUpaHETO HA MECTHO HHMBO HE C€ H3BBPLIH,
JICMCTBUTENIHATA TEHJCHUMs Ha BIIOIIABAHE HA HACTWIKaTa W mporHosupaHoro or HDM
BJIOIIaBaHE MOraT Jla MOKaKkaT TrojieMd pa3auku. 11o To3u HayMH HeaJaeKBaTHOTO KaauOpupaHe
MOX€E Jla J0Bee [0 MOJLEHSIBaHE WM HaJIeHABaHE Ha HEOOXOAMMHUAT OIOJKET 3a MbTHILA.

(Bennett &Paterson, 2000).

Monenst HDM-4 ma Tpu HUBa Ha KaauOpupaHe, KaTo MbPBOTO MMa Hall-BUCOKA CTETIEH

Ha NPUITOKHUMOCT, 4 TPETOTO UMA MTO-CKOPO HAYUHO ITPUIIOKEH XapPaAKTEP.

B pestome cienBa i1a ce oTOenekH, ye mapaMeTpuTe UMaly OTHOLIEHHE KbM e(heKTUTe 3a
M0JI3BATENIUTE Ha ITbTS, PE3YJITHPAILY B Pa3X0IU 3a MOTpeOuTeNs 3a HUBO 1 Ha KanuOpupane ca 28
Oposi, 3a HUBO 2 Ha KaauOpupaHe cbio 28 Opost 1 3a HUBO 3 Ha Kanubpupane — 30 6pos. Ot apyra
CTpaHa MNapaMeTpuTe HMallld OTHOIIEHHWE KbM JerpajalusATa Ha HACTWIKAaTa U edekTa oT
pexabunuTalmoHHUTe paboTu 3a HUBO | Ha KanuOpupane ca 33 O6posi, 32 HUBO 2 Ha KaTuMOpHpaHe
— 17 u 0 3a HuBO Ha kanubpupane 3. [lapameTpute, UMaIIK OTHOIIEHUE KbM Tpaduka ca camo 3
Opost ot HuBO 1. [TapamerpuTe MMaIy OTHOUICHHWE KbM CAMHUYHHUTE IIEHU Ca CaMO OT HHBO Ha

kanuopupane 1 u ca 11 6pos, a Te3u B MIKOHOMUYECKUS paszien — 2 Opos.

B pasaeda mecT Ha BTOopa riaBa € CUCTEMAaTU3UpaH ONTHMHU3AIUOHHUA MEXaHHU3bM Ha
C(I)CKTI/IBHOCT B MOoJ€CJ1a HDM-4. Bceku CIAWH aHAJIUTUYCH UHCTPYMCHT MPCAIIOJIara U31oJI3BaHCTO

Ha MHOXXCCTBO W pa3IMdHU IO BHUJ MAaTEMATHUYCCKU U JIOTHUYCCKU MOJCIIM 3a Ja CC IMPOrHo3nupa
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ChCTOSIHUE HA IBTA C TEUEHHWE Ha BPEMETO, CPEJCTBaTa, HEOOXOJIMMH 3a OCUTYpSIBAHE Ha
ChOTBETHOTO HMBO Ha OOCITy’KBaHE W pa3Mepa Ha TPAHCIIOPTHO €KCIUIOATAIIMOHHUTE pa3xoau. B
HDM - 4 ce u3moia3Bar ClIeqHATE MOACSIN: MOAESH Ha JBHKEHHETO; MOJEN Ha IBTHU HACTHUIIKH;
MOJICJI Ha CTPOMTEIIHUTE M PEMOHTHH JEHHOCTH (paOOTHU CTaHIApTH); MOJCN 3a OIICHKa Ha
MOJI3UTE; MOJIET 32 HKOHOMUYECCKH aHAJIN3;

B pa3nen cexem Ha BTOpa TJlaBa € OINKUCAaHO HEOOXOIMMOTO WH(GOPMAIMOHHO
OCHUTYpsSIBaHE, TaKa 4e JIa MOXKE JIa CE€ OCBHIIECTBIBAT aHAJTU3HUTE ITOCPEACTBOM HHCTpyMeHTa HDM-
4. OcHoBHHUTE HAOOpPW OT JaHHHW, M3WCKBAaHM Karo BXOAHM AaHHU 3a HDM-4 anamusu, ca

KaTCropnu3nupaHu, KakTo CJICIBA:

1) JlaHHM 3a mpTHAaTa MpeXka, BKIIOYBAIIU: TEOMETPHYHHN XapaKTEPUCTUKH, TUIT HACTUJIKA,

SAKOCT U CbCTOSAHHUC HA HACTUJIKATA U YCIIOBUS HA CKCIIOATAIUA;

(i1) maHHU 32 TBTHUTE PAOOTH, CHIBPKAIIM HCTOPHUCCKH 3aITUCH Ha U3BBHPIICHUTE PabOTH
0 Pa3JIMYHU IBTHH YYaCTbhIIH, JAHHH CBBP3aHU C INITAHUPAHUTE CTPOUTEITHH U PEMOHTHU padoTH

u [[GI\/JIHOCTI/I 110 TCKYIIOTO U NMEPUOANYIHO NOAABbPKAHC U CBBP3aHUTC C TAX CAMHUYHHN pa3xoJu.

(i11) maHHW 3a aBTOMOOWJIHHS IMapK: (PU3WYECKU XapaKTEPUCTHUKHU Ha TPEICTABUTEIHUTE
Ipyld MOTOPHH IPEBO3HU CPEICTBA, XapaKTCPUCTHKH Ha HATOBAapPBaHETO HAa MPEBO3HOTO
CPEJIICTBO, TOJUIIICH MPOOET M eKCIUIOATAIMOHCH XUBOT, KaKTO M JaHHH 33 €KCIJIOATAIMOHHU

pasxoaun Ha MpEeACTABUTCIHUTC I'PyII MOTOPHHU NPECBO3HU CPCACTBA,

iV) JaHHH 3a ABHXKCHHUECTO, BKIIFOYUTCIIHO HO,Z[pO6HOCTI/I 3a CbCTaBa, 00eMHUTE U TEMIIOBETE

Ha HapacTBaHE, BUJOBETE CKOPOCTHHU MOTOLM HA IBUKEHHE 110 BCEKU ITBTEH YUYacThK;
V) aTMOC(EpHU YCIIOBUS, XapaKTepU3UpAIlIN pa3riiexk1aHus reorpad)cku paiioH.

Vl) nmapaMeTpy Ha UKOHOMHWYCCKUA aHaJIn3, BKIIIOYHUTCIIHO II€HAaTa Ha BpEMCTO, JTUCKOHTOB

IMPOLCHT U 0a3oBa TroavHa.

Ha 0Oaza BXOOAHUTC OaHHU, MOJACIIBT aHAJIMU3UpA HAJICH IIBTCH WM IIbTHHU IPOCKTU H
TCHCpHUpa CbOTBCTHUTC NOKJIAAH C U3BbPIICHU aHAJIN3H. O6maTa cX€Ma Ha MOJ€JIa MOXE 1a 6’L,Z[C

[peACcTaBeHa o ciieaHusa HayuH (Purypa 1):
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PeraoHajaHa ObTHA

MpeKa

—

CTpOHTeJIHH H
PeMOHTHH padoTH

1

HE)E,E[CI'RBHTEIIEH

ABTOMOOHJIEH nmapkK

Queypa 1. Obwa cxema Ha moodena HDM-4

M3TouHuK: 110 ujes Ha aBTOpa

B ocmu pa3aeJ Ha BTOpa rjaBa ca O606H.I€HI/I HU3XOJHHUTC JaHHW Ha MOJCja. Ha 0aza

BIrpaacHUTC B MOJI€jIa EMIIMPUYHU U aHAJIUTUYHU 3aBUCUMOCTHU € Bb3MOYKHO B Ta0JIuUYeH BU/J Ja CC

HU3BCAC 3HAYUTCIICH 00em I/IH(l)OpMaLII/Iﬂ, da MMCHHO: JaHHH 3a ABWXCHUCTO, JAaHHW CBBpP3aHHU C

3ary6aTa Ha pa6OTOCHOCO6HOCT Ha II'bTA U HACTHUJIKATa, JaHHHW 110 OTHOILICHUC Ha BL3I[6ﬁCTBHCTO

BBPXY MOJI3BATCIIUTEC HA ITbTHATA MPCKA, IAPUYIHU [TOTOLU U HKOHOMUYCCKA OLICHKA.

CxeMaTH4HO JOKJIAAUTE, KOUTO MOrar Jga €€ rcHeprupar OT MOoACa Ca MPECACTABCHU Ha

¢urypa 2.

Bxogsmmm
JaHHU

JIBH>KeHHueTo

3a TbTHHUTE
ydacThllu

ABTOMOOHII-
HUSI TapK

CpenHoOOHEBHA
TOAUIIHA
MUHTCH3HUBHOCT
AADT 3a I'lpoekra
mo YuacTbllHu

AADT 110 BU I,

v

PazBuTHEe Ha
nedeKTUTE BbB
BPEMOTO

CpesrHO HUBO
Ha paBHOCT 3a
nenus [Ipoexr

CpeaHo HUBO
Ha PaBHOCT IO
yqacTbL A

CBCTOSIHHE Ha
HacCTHJIKATa

Queypa 2. I pynu 0oknaou, Koumo ce 2eHepupam om mooend

N3TouHMK: MO Hes Ha aBTopa
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B neBern pasgen Ha BTOpa IUlaBa ca paslIEaHU KJIACOBETE HA YyBCTBUTEIIHOCT Ha MOJENA
HDM-4 xbM BXOJHUTE HaHHM 32 YCTAHOBSBAHE HA HAW-KPUTUYHUTE €JIEMEHTH B aHaIM3a.
VYci10BHO B MOzie€a MOraT Ja c€ pasrpaHuyaT [apaMeTpH C YETUPH KJIACH HA YyBCTBUTEIIHOCT,
rnmoxkasanu B TaOmiumna 3.

Tabnuya 3. Knacose na ywyecmeumennocm na mooena HDM-4

Bausnue Kunac na uyBcrBuTesinoct | EnacTtuunoct
()

Bucoxo I Han 0.50

Cpenno II 0.20-0.50

Hucko 11 0.05-0.20

He3nauurenno v ITox 0.05

N3tounuk: HDM-4 Documentation Series, Volume 5, (PIARC)

B Ta3u Bpb3Ka e BaXKHO Ja ce 3Hae 0OIIOTO HUBO Ha YYBCTBUTEITHOCT HAa MOJIENIa KbM BCEKHU
napaMmeTbp, Taka 4e Ja MOXke Ja ce 0ObpHE MOAXOAII0 BHUMaHHUE Ha BaKHU MapaMeTpH U Mo-
MaJIKO Jla ce HaOJierHe Ha BTOpUYHUTE. Te3n NaHHM WM KOe(QUIMEHTH Ha MOJIeNIa C YMEPEHO 110
BHUCOKO Bb3zericTBue (S-1 u S-II) TpssOBa na monyuar Hai-roiasiMo BHUMaHue. EneMeHnTrTe ¢ HUCKO
10 He3HauuTenHo Bu3naercTBue (S-1II u S-1V) Tps6Ba na momyyaT BHUMaHHE CaMO aKO BPEMETO
WK pecypcuTe mo3Bosiar. OOMKHOBEHO ce mpuemat croitHoctute Ha HDM-4 o moapaszOupane

3a S-III u S-1V enemenTtu, Thil KaTO T€ OOMKHOBEHO 1€ AaJaT a/IEKBaTHU PE3yJITATH.

B neceru pa3nen Ha BTOpa TyiaBa € HampaBeHO o00oOmieHue Ha Mmoxaena HDM-4.
DopMmynupaHu ca W3BOAM OTHOCHO IMOJI3UTE OT BHEAPSIBAHETO MYy HA HAIMOHATHO HHUBO U
CHOTBETHO OT pa3pabOTBaHE HA METOIOJIOTHS 32 Pa3BUTHE U YIIPABIECHUE HA MHTUIIATa Bb3 OCHOBA

Ha MOZeJIa, KOUTO Ja € afanTupa KbM YCIOBUATA HA bbirapus.
B pestome HDM-4 naBa B3MOXKHOCT J1a C€:
- HaIlpaBU HKOHOMHYECKA OLEHKA Ha CbOTBETHUS MHBECTULIMOHEH IPOEKT;

- AHAJIN3UPAT CTPATCTUH 3a CTPOUTCICTBOTO HAa HOBH I'bTUIA, PCKOHCTPYKIUATA,

pCX8.6I/IJ'II/ITaLII/I${Ta " NOAABPIKAHCTO Ha ChIICCTBYBAIIIU TAKHBA,

- HalpaByM OIICHKAa Ha MKOHOMHYECKAaTa e(i)eKTI/IBHOCT OT MHBECTHIUATA HA €IUH

OTACJICH YYAaCTBbK OT IIbT WUJIK HAa MPCKa OT IbTHU YHaCTBIU,
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- MMporuo3upar HGO6XOIII/IMI/ITG roaviHu pasxoar 3a PEMOHTH U HOAAPBIKKA 3a

OMMPCACIICH YYaCThK WJIK IIBbTHA MPEIKA 3a OIIPCACIJICH IICPHUOA HAa aHAJIU3;

- IMIPpOrHo3upa 6T>I[GIHI/I KPpUTHYHU /KadyecTBEHN/ U3MEHEHHS B IIOBCACHUECTO Ha IIBTH,

KOHUTO IIC OKa>xXaT BLSﬂeﬁCTBHH BbpPXY e(l)CKTI/IBHOCTTa Ha MHBCCTULIMATA, 4 MMCHHO:

. 00eM U CBhCTaB Ha IBIKEHUETO;

. BJIOIIABAHE CHCTOSHUETO HA IIBTH;

. BJIMSHHETO, KOETO Pa3IMYHHUTE IECHHOCTH IO IBTSA I€ MMAT BBPXY HETOBOTO
CBhCTOSIHUE;

. BJIMSIHUETO BBbPXY MOTPEOUTEIUTE, KOETO 1€ MMAT ChCTOSHUETO HA MbTA U BHIA

Ha HU3BBPHICHUTC II0 HCTO MCPOIPHUATHA II0 OTHOHMICHHUC TPAHCIIOPTHO CKCINIOATAlIlMOHHUTC

pa3sxoan Ha MHC, 3a0aBsSHETO Ha IIbTHUOUTEC U TOBAPUTC, HUBOTO HA aBapHﬁHOCT H TdaXHaTa OCHa.

Ha 6a3a mocodeHoTo 0 TyK M MMalKd TpPEIBHUI, Y€ €IWH OT aKTyaJHHTE MpoOiIeMu,
Kacaelly IMbTHaTa HHPPACTPYKTypa B bbirapus € HeoOX0AUMOCT OT pa3pabOTBAHETO HA CUCTEMH
Y MOJIEJIU 32 yIpaBJICHUE, I03BOJISIBAILY aHAIM3UPAHE Ha JIEHICTBUTEIHOTO ChCTOSTHUE HA ITBTHUTE
HACTUJIKU M Ha Ta3u 0a3a ONTUMAJIHO paslpe]esieHHe Ha CPeJICTBAaTa 3a CTPOUTENCTBO U PEMOHT,
aBTOpPBT € Ha MHeHue, uye MojienbT HDM-4 na CeroBHaTta banka e npuioxuM 3a bearapus u ou

HMAJIO CbIICCTBCHA I10J13aTa OT BHCAPABAHETO MY.

B wusnmbenHeHne Ha 3ajaudTe Ha HACTOSINUS AMCEPTALMOHEH TpyAd ce pa3paborsa
METOZIOJIOTHS 32 Pa3BUTHUE U YIIPABJIEHUE HAa MbTHULIATA Bb3 0cHOBA Ha Moziena HDM-4, anantupan
KbM HallMOHAJHUTE YCJIOBHSI, TaKa Y€ TS /1a CIYKH KaTo €()eKTUBEH MHCTPYMEHT 3a IPOTHO3UpPaHE
Ha MMapUYHUTE MOTOLU U ONTUMAIHO YIPaBJIE€HUE HA MHBECTUIIMUTE B II'bTHATa MHPPACTPYKTypa

Ha bearapus.
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TPETA I''IABA

PABPABOTBAHE HA METOJOJIOI'UAA 3A PA3ZBUTHUE MU YIIPABJIEHUE HA
ITbTUILATA B BBJI'APUSA Bb3 OCHOBA HA AJAIITUPAHE HA MOJEJIA HDM-4:
IMPUJIOKEHUE BbPXY ITPUMEPEH ITBTEH ITPOEKT

B Tperara riaBa Ha IUCEPTAMOHHUST TPYA U B U3MbIHEHHE HA MOCTABEHUTE L€ U 3aJa4H, €
pa3paboTeHa METOAOJIOTUSl 3a Pa3BUTHUE U yIpaBieHUE Ha MbTHUIAaTa B bbiarapus Bb3 oCHOBa Ha
n3bpanus moaen HDM-4, koiiTo € agantupaHa KbM OBJITAPCKUATE YCIOBUS, Ype3 MPHUIOKCHUETO

MY BbpXY IPUMEPEH IBTEH OOEKT.

B II'bPBH pa3jae HA TPETa rj1aBa € OIMCAaH IOAXOAbT 3a adallTUpaHE U KaJ'II/I6pI/IpaH€ Ha MoJ€J1a

HDM-4 xbM HallMOHATTHUTE YCIOBHUA.

Cnen HamnpaBenus aHanu3 Ha mojena HDM-4 e mpenjoskeHa METOOJIOTHS 3a Pa3BUTHE U
YIIPaBJICHUE HA MbTUIIATA KOSITO CITYKH KATO MHCTPYMEHT 32 POTHO3UPAHE HA MTAPUYHHUTE TOTOLU
¥ ONTHUMAJIHO yIPABJICHHE HA WHBECTHIIMUTE B IbTHaTa MHGpaACTpyKTypa. Meromonorusra ce
0a3upa Ha KanmuOpupaH W ampoOupaH MoJeN, ajanTHpaH KbM ycloBusita B bbiarapus upes
HACTpOIiBaHE Ha KOH(PUTYPALUOHHUTE JAaHHU B CbOTBETCTBUE C MECTHUTE CTAHJIAPTU U MPAKTUKH.
3a 1enuTe Ha M3CIEABAHETO Ca NPEICTaBEeHUM KOHKPETHU MPEUIOKEHUs 3a aJalTHUPaHE U
kanmuOpupane Ha monena HDM-4, kouTo mo3BoJissBaT M3MOJ3BAHETO HA TOAXOMISIIM JAHHU TIO
nojapa3oupane MpH aHAJIU3K HA MPOEKTH Ha TepUTOpHATa HA cTpaHata. [logxoabT € mpeacTaBeH

qpe3 MMPUMCPCH IIbTCH MPOCKT U BKIIIOYBA:

o OmnpezensiHe Ha KJIIOYOBUTE XapaKTEPUCTHKU Ha M30paHaTa IMbTHAaTa MpeXka KaTo
(GyHKIMOHATHA KJIAacH(UKaIMs, MPOMYCKaTeJHA CIIOCOOHOCT, TUIIOBE HACTUIIKU, I€OMETPUYHU
KOHCTPYKTHUBHHU XapaKTEPUCTUKHU (PaBHOCT, HOCUMOCIIOCOOHOCT U CTEIEH Ha pa3NpOCTPaHEHUE Ha

MOBBPXHOCTHU J1€(DEKTH);

. OnpenensiHe Ha OCHOBHUTE XapaKTEPUCTHKH Ha JIBIDKEHUETO MO u30OpaHara
IbTHATA MPEXKa, KaTo CPeTHOJHEBEHA roauiiHa HHTeH3UBHOCT (AADT), mporroszen tpaduk mo

HaIpaBJICHHUs 32 ONpeJIeNIeH BpEMEBH XOPU30HT Ha 6a3a o01m nmpodmiiHu npedposiBaHus;
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o OmnpenensiHe Ha MPEICTABUTEICH aBTOMOOMJIEH MapK IO KJIACOBE aBTOMOOMIIHN
(J1exu, JTeKOTOBAapHU, TOBAPHU C 2 U 3 OCH, ChUJICHEHH /BIIEKaYH C peMapKe C 5 WM MOBeY€e OCH U

aBToOyCH);

o [IpencraBsHe Ha JaHHU 33 aBTOMOOWIHHS mMapk (uM30paH oOmIo 3a cTpaHara),
BKJIIOYMTEITHO TEXHUYECKU XapaKTEPUCTUKHU U XapaKTEPUCTUKH HA HATOBAPBAHETO HA MPEBO3HOTO
CPE/ICTBO, M3IMOJI3BaHE M EKCIUIOATAI[MOHEH J>KHUBOT, CKCILIOATAIIMOHHH XapaKTEPUCTUKU KaTo
3aJIBIDKBAI[a MOIIMHOCT W CIHpavyHa MOIIHOCT, KaKTO M Pa3XO[HM 3a CAWHHUIIA PECypCH Ha

IMPEBO3HOTO CPCACTBO,

o [IpencraBsne Ha JaHHU 3a TpaduKa, BKIIOYUTEIHO MOAPOOHOCTH 3a ChCTaBa Ha
NPEBO3HUTE CPEJCTBA, OOEMHUTE M TEMIIOBETE HAa HapacTBaHE Ha TpaduKa, BUIOBETE CKOPOCTHH
notouu (TpajacKu, MeXIYTPaJICKU, MAarUCTPaJICH TUIT) U TOYaCOBUS MOEI Ha MOTOKA Ha Tpaduka

34 BCCKU IIBTCH YYACTDBK.

o OHpe,I[CJ'IHHC Ha KIMMAaTH4YHUTC H TOHOFpa(bCKI/I 0COOEHOCTH B CTpaHaTa KOHUTO
3aciaratr CbCTOAHHUCTO U ,,HOBCI[GHI/IGTO“ Ha HACTHJIKATa B 30HATa Ha BJIMAHUC HA IIPOCKTA, KATO

HaJIMOpPCKa BUCOYHHA U HCO6XOI[I/IMOCT OT 3MMHa IIOAAPBIKKA,

o Cpo0Opa3Ho JeiicTBalaTa HOpMaTHBHA ypeada orpeessiHe Ha Ha0op OT CTaHIAPTH
3a MbTHA TOJIPBIKKA U PEMOHTH KaTo (pe3oBaHe, 3alieuaTBaHe Ha MyKHATHHH, U3KbPIIBAHE HA

JYTIKH, TIOAIPBKKA Ha OaHKETH, TPEHACTHIIAHE U JIp.

. Bb3 ocHoBa Ha aktyanHa uHpopmauus or HCHU, kakrto m apyra oOuiecTBeHO
JOoCcThIIHA MH(OpPMALUs ONpeeNsIHE Ha TapaMeTpH 3a TPAHCIIOPTHO-EKCIUIOATAIIMOHHU Pa3Xxo/y,
LIeHa Ha TpYy[, LIeHa Ha MaTepHajM, lieHa Ha FOPUBO-CMA304YHHM MaTEpUaNIM, Pa3XOIu 3a TEKYIL

PEMOHT U MOAABbPIKAHC.

Bus BTOPHU pa3ej Ha TpeETa rjaaBa € IpcACTaBCHO CKCIICPUMCHTATHOTO IIPHUIIOKCHNUE HA

mozena HDM-4 3a orieHka Ha mpuMepeH IbTEH MPOEKT.

Hacrosiioro npoyusane nMma 3a 1ien J1a JoKaxke npuiokuMoctra Ha mojena HDM-4 kato
WHCTPYMEHT 3a IIPOTHO3UPAHE HA ITAPUYHUTE [IOTOLU U ONITUMAJIHO YIIPABICHUE HA UHBECTULIMUATE
B ITbTHATa HHQPaACTPyKTypa Ha 6a3a HalPaBeH TEXHUKO-UKOHOMUYECKHU aHaIN3 BbPXY U30paHo OT

aBTOpa MPOEKTHO Tpace a MMEHHO CKOPOCTEH MWhT ,,Puma* (miam HeromaTa ajTepHATHBA KaTo
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MarucTpasa) no HampasiieHuero ,,Kiocrenaun- Jlynuuna — Camokos — 1B boroponuna — AM

»Ipakus”/ AM ,, Xemyc”.

CkopocteH nbT ,,Puna“ wiam HeroBata anTepHaTUBa - aBTOMarucrpaina ,Puma™ e
npeaBueHa Ja cBbp3Ba aproMaructpanure Ctpyma, Tpakus u Xemyc, upe3 M3rpa)xkIaHeTO Ha
HOBM I'bTHHU Bpb3kU Mexkay AM Crpyma u AM Tpakusa, AM Tpakus u AM Xemyc, AM Crpyma
u AM Xemyc. C mrpaxnanetro Ha AM Puna mie 3amoune na GyHKIIMOHHpA OIIE €IHA yA00Ha
I'bTHA BPbB3Ka MEXAY IOro3anajgHa M W3TOYHA bbiarapus, KosSTO 1€ MOEME TPaH3UTa B TOBA
HaIpaBJIeHUE, KaTO ChIEBPEMEHHO OM ChKpaTuiia BpemeTo 3a mbTryBane kbM 1 oT I’ KIIIT Kymnara,
Pyce, Buaun, npucranunie byprac u kosTto OM pa3roBapmia TPaH3UTHO MPEMUHABAIIOTO

nerxkeHue mpe3 rp. Codust.

B\l\ll_,&;ll PYMBbHUA __—CHWIHCTPA
*’\-,_/———\_ 4 /,_f{l&g
\A
CbPBEMS o —
coons
TEPHHK://
---------------------- ~——>%BYPTAC
“IUIOBIHB
BJIATOEBI'PTAJ]
MAKE[JOHUSA N ’
" TYPLMUSA
rbPUMS

COM/\//\W/\W /A/_\

Quzypa 3. Cropocmen nvm ,,Puna“ ¢ mpace: , Kiocmenoun — [[ynnuya — Camorkos — IIB
bocopoouya — AM ,, Tpaxusa ™/ AM ,, Xemyc”
N3tounuk MPPb

B’I)3HpI/I€TaTa B HACTOANLIOTO U3CIICABAHEC METOJNKA BKIIIOUBa C'B6HpaHe M aHaJIU3 Ha JaHHU
3a (DYHKIITMOHAIHOTO U CTPYKTYPHO ChCTOSIHUE HA U3CJICIBAHUTE ITbTHU YYaCThIIHM, KAKTO U aHAJIN3
Ha TpaduKa, KONTO MOJI3Ba T€3U y4acThIIH. MIcTOpUs HAa MPEAUIIIHU PEMOHTH U PEXaOMINTAIMOHHU
MEpPOMNPHSTHSI, TaHHUTE 3a TpaduKka U MHTHUTE WHIUACHTU ca MOJy4YeHU o cwiara Ha 3JJON.
TekymoTo ChbCTOSIHUE Ha TE€3H YYaCTBIM € OTpeie]ieHo Ha 0a3a moJsieBo o0cnensane. M3nmon3Baiku
TE3W JaHHU, € HU3BLPHICH TCXHUKO-MKOHOMHUYCCKH aHallu3 Ha HHUBO IIPOCKT C MO)ICJ'Ia Ha

CseroBHata banka HDM — 4. [lony4yeHure pe3ynaTaTtu ca aHaIM3UpPaHU B TOBA IPOYYBAHE.
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OT cBos cTpaHa, 3a LEIWTE HAa €QWH MO-OOMIMPEH aHalu3, AUCEPTALUOHHUS TPY[
pasriie)x/a Ba BapuMaHTa Ha peajn3allis Ha MPOEKTa MBbPBUSAT OT KOMTO € YCIOBHO HapeueH
AuartepHaTuBa 1, a BTOpUAT HapeueH AJITEPHATHBA 2, BCEKU OT KOUTO CE CBIIOCTABS ChC

crieHapus 0e3 rmpoekTa (6a30B CIiCHApHIA).

B Tta3u uyact Ha AUCCPTAMOHHUA TPpyd Ca NPCACTABCHU NAHHHUTC 3a IIbTHATa MpPEKa U
Y4aCTbUUTC B 30HATA HA BIIMAHUC HA ITPOCKTA. FpaHI/ILII/ITe Ha 30HaTa Ha BJIIMAHUA HA IIPOCKTA Ca
OonpeaAcI€HN OT MCCTOITIOJIOKCHHUETO HA 6’BI[eHII/ITe TpaceTa Ha AM Puna. I1o T03u HaUMH MOKE Ja
CC aHaliu3upa ABUXKXCHUCTO KOCTO OM I1OJ3BaJIO HOBOM3I'paJCHUTE Y4aCcTblH, CIIPAMO
CKCIUIOATAIMOHHHA XAPAaKTCPHUCTHUKU Ha TC3U YHaCThIU, KAKTO U Ja CC HAIIpaBH CbIIOCTABKa CIIPAMO
CbCTOAHUCTO HA CBIICCTBYBAIIMUTC Y4aCTbIM U MHTCH3MBHOCTTA Ha Tpa(bmca 10 TAX. BOI[CHII/I
KpUTCpUHU IIPU 000c00sABaHETO Ha MNpEACTaBCHUTC II'bTHU YYACTbHLU, CI)OpMI/IpaH_II/I BCidKa OT
AJITCPHATUBUTC Ca CXOOAHHUTC TICOMCTPUYHHU IIApaMCTpH Ha Tpac€TraTra, IoIlaJallld BbB
OMPCACIICHUTEC Yy4aCTblH, KAKTO U INPCAINIOJIOKCHUCTO, Y€ IIPU HAYAJIOTO U Kpasd Ha BCCKU OT TE3U
Y4acTbUUTE CHIICCTBYBA BEPOATHOCT 3a BJIMBAHC W/WIM OTJIMBaHE Ha JABHMKCHHUEC, KOCTO IIC Jaac
OTPa’XCHHUEC B MHTCH3MBHOCTTA Ha Tpa(I)I/IKa. T.e Bceku Y4acCTbK € 000c00€eH KaTo TAKLB UIIH nopaau
HEroBata XOMOTCHHOCT IIO0O LIJIOTO MY HIPOABILKECHUE, KaATO ra6apHT, 6pOI>'I JCHTH U
CKCINNIOATAIMOHHO CBCTOSAHUC W/VUIM HaJIMYKME Ha ITBTEH Bb3€JI/IIbTHA BPb3Ka B HA4YAJIOTO U Kpasd
MYy, KaTO MMPEAIIOCTaBKa 3a BJIIMBAHC W/UIU OTIIMBAaHE Ha ABWIXKCHUEC, KOCTO ONPEACIIA CbOTBETHATA

HWHTCH3UBHOCT 110 TO3U Y4YaCThK.

XumnoTes3ara 3a ABUIKCHUCTO, ITPEACTABIISIBAILld TAKa HApCUYCHATA ,,6a3013a aJ'ITepHaTI/IBa“ c

H3rpagcHa BbpXy CbIICCTBYBAIIW IBTHU YYaCTbIH.

3a mpTHUIIATa B pAMKUTE Ha 00XBaTa Ha IPOYYBAHETO € U3BBPIICHO [10JIEBO 00C/IEBaHE HA
OTJICJIHUTE ITBTHYU ydacTblM. [[o OTHOLIEHHE Ha reOMeTpUsTa ca U3BEIEHU JAHHU 3 JBJDKUHUTE
Ha BCEKM OT ydacTbLIUTE, rabapura Ha IbTSA CHCTOSIL C€ OT Opoil JIEHTHU W TSAXHATa LIMPOUYHUHA,

A0IMYyCTHUMATa CKOPOCT ChINIACHO BEPTHUKAIIHATA CUTHATIU3allus 110 TE3U YHACTBIU.

B tabnuna 4 ca oTpa3zeHn HoMepara, HAMMEHOBAHMSITA U TJDKUHATE HA YIaCTHIIUTE, TaKa
KakTo ca BbBeaeHM B HDM Mojena 3aeqHO ¢ OCHOBHUTE TEXHUYECKH XAPAKTEPUCTHKUA Ha
CHINIECTBYBAIlM TpaceTa, Qopmupamm ©O0a3oBara AntepHatuBa. OmnucaHuTe B TabimumaTa
TEXHUYECKH MapamMeTpd HMMaT OTHOLIEHHWE KBbM EKCIUIOATALlMOHHUTE XapaKTEPUCTUKU U KbM

CTaHAAPTUTE 3a MOAAPBIKKA 1 PEMOHT HAa CbOTBCTHUA YUACTHBK .
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Taonuuya 4. Haumenosanus u mexunuyecku napamempu Ha ydyacmuvyume om Anrmepnamuea ()

(bazosa)
Y-k Ot Ho JAbikuna | T'abapur | IlpoexTHa Bpoii Cpenna
Ne (kM) M) CKOpPOCT | KaYBaHHUs | HAAMOPCKA
(xkm/4) " BHCOYHMHA
CJIN3aHUsA (M)
(0p/xm)
11.B XKepkoso I.B SlHa
1.1 | (AM Xemyc) (AM Xemyc) 11 23 130 1 480
n.B SlHa m.B. COIl nmpu AM
1.2 | (AM Xemyc) Xemyc 7 23 130 1 485
COIl nmpu mB. AM
Crpyma (pe3
COIl mpu AM |ceBepHa CKOPOCTHA 26 120 2 550
1.3 | Xemyc TaHTEHTA) 24
COIl na  AM |n.B. JlackaaoBo
1.4 | Ctpyma (AM Ctpyma) 19 23 130 2 750
I.B. Jackanoso | n.B. JlynHuna
1.5 | (AM Crpyma) (AM Ctpyma) 39 23 120 2 700
CoIl mpu | CamoxoB (IIsT I1-82)
I'opybmsae  (mpes 7 80 4 800
1.6 |IlangapeBo) 48
.B MyxoBo Ha AM | COII ¢ AM Tpaxus
2.1 | Tpakus 46 23 130 1 640
COIl mpu AM |no. B. Bosna (mpes
2.2 | Tpakus roxHa apra Ha COII) | 15 26 80 3 650
Pa3KIIOH ¢.MBpuaeBo
n.B. bostra Ha COII | (mpe3s  O6yn.  Llap
23 Bopuc III) 11 11,5 80 3 700
Pas3KIIOH I.B. [HackanoBo
2.4 | c. MppuaeBo (AM Ctpyma) 6 15 90 3 760
1.B MyxoBo Kocreners
3.1 | (upu AM Tpakus) | (IIsT I-8) 12 7 70 4 680
Kocrenerng Pamyun
3.2 | ([»rl1I-82) (II'vt 11-82) 16 7 80 4 80
Pamyun CaMokoB
3.3 | ([»sr11-82) (ITet 11-82) 21 7 60 6 1000
CaMoKoB JynHuna
34 | ([»prl1l-62) (ITet 11-62) 38 10,5 90 4 750

N3rounuk: 1o naes Ha aBTopa

[To oTHONIEHHWE HAa CHCTOSHUETO Ha CHINECTBYBAIlaTa HACTUJIKATA 33 OTJICTHUTE IMbTHU
y4acThIIM ca ChOPaHM CICTHUTE JaHHU: OIlEHKA Ha HaJThKHATAa PABHOCT, OpOil MyKHATHHU, OpOit
IYTIKY, CTETIEH Ha HapyIIeHrne Ha phOOBETe Ha HACTUIIKATA, IBIOOYMHA Ha KOJIOBO3U U ChCTOSIHHE

Ha OTBOAHUTCIIHU CHOPBIKCHU.
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B Tabnmma 5 ca oTpazeHu JaHHWUTE CBBP3aHU ChC CHCTOSHHETO Ha CHILIECTBYBAIlaTa

HACTWJIKATa Ha OTACIHHUTC IIbTHU YUACTBIHW IO 'OPHUTE MOKA3ATCIIN, TAKa KAKTO Ca BBBCACHU B

HDM wmopena. CrenBa na ce otoenexu, 4e 3a yuactbiure nonagamu B AM Xemyc, AM Tpaxkusl,

AM CTPYMa N CCBCpHA CKOPOCTHA TAHI'CHTA O6CJ'I€,Z[BaHeTO € M3BBPUICHO U B ABCTC IIOCOKH HaA

JABMXKXCHUEC, KaTO I[G(I)CKTI/ITC 110 BCAKO INIaTHO MPHUCHCTBAT CPECAHO TCIKCCTHO IIPHU aHAJIN3a Ha BCCKU

Y4acTBK.

Taoauya 5. Cocmosanue u ycmanosenu oeghpekmu no yuacmvyume om Anmepnamusa 0 (bazosa)

PaBHocT Paspyuwe
Ha Crenen HHA B
bTHOTO |HA prooBere |Aba6ou
NMOKPHUTHE |pa3BUTHE Ha HHa Ha
ype3 HA Hanuumne |HacTmiaka |koa10B03 |Bun HA
Y-k CTOIHOCT |MYKHATHH |HA IyNKH |Ta urTe OTBOJIHSIBAaHET
Ne Or Ho Ha IRI uB % (op./xm) | (M*/KMm) (Mmm) 0
n.B XepkoBo | 1m.B fIHa O0auoBaH
1.1 | (AM Xemyc) (AM Xemyc) 4 7 0 4 4 OKOII
n.B SlHa n.B. COII npu O6muoBad
1.2 | (AM Xemyc) AM Xemyc 6 5 1 1 4 OKOII
COIl mpu AM | COIl mpu n.B. AM
Xemyc Crpyma (pe3
CeBEpHa CKOPOCTHA HeobmmmoBan
1.3 TaHTCHTA) 7 12 0 1 2 OKOII
COIl nma AM | n.B. ackanoBo Kombuaupano
1.4 | Crpyma (AM Crpyma) 4 14 0 1 1
n.B. Jlackanogo | n.B. JlynHuua Kombunupano
1.5 |(AM Crpyma) | (AM Crpyma) 6 10 0 1 1
COII npu Heobmumo-
TopyOmsiae BaHU OKOIU H
(pe3 CamoxoB ydgacTpuu  0e3
1.6 | ITanuapeBo) (ITet 11-82) 12 20 6 10 6 OTBOJHSIBaHE
2.1 |n.B Myxogo Ha | COIl ¢ AM Tpaxkus O6nunoBaH
AM Tpakust 6 7 1 0 4 OKOII
2.2 |COIl mpu AM |m. B. BosmHa (mpe3 Kombuaupano
Tpaxus toxHa gera Ha COID) | 5 4 1 0 2
2.3 |n.B. bosHa Ha | pa3kioH c.MbpuaeBo Kombuaupano
con (mpez  Oym.  Iap
Bopuc I1I) 9 8 2 7 4
2.4 | pa3kioH I.B. JlackairoBo HeoOmumosan
c. MppuaeBo (AM Crpyma) 6 2 0 2 2 OKOII
1.8 MyxoBo Kocrenen Kombuaupano
3.1 |(AM Tpakus) |([IptI-8) 5 4 2 7 3
Kocrenern Pamyun HeoOmumosan
3.2 | (st 11-82) (ITsT 11-82) 8 5 3 10 5 OKOII
Pamgywun CamoxoB VYyacTeum 6e3
3.3 | (Isr1I-82) (ITet 11-82) 12 30 4 11 5 OTBOJIHSIBaHE
CaMoOKOB HynHuna Kom6unmupano
34 (ITeT 11-62) (ITet 11-62) 4 0 0 0 2

N3Tounuk: [1o naes Ha aBTOpa

38




OcBen uHpOpMaLUs OTHOCHO ACWCTBUTEIHOTO ChCTOSHUE HA HM3CICABAHUTE YyYaCThILH,
MozenbT HDM-4 cpuio Taka M3MCKBa JaHHU 33 IPEIXOJHHM PEMOHTH M PEXaOMIMTALMOHHU
MepornpuaTus. 3a menra Oeme nouckana odunuanHa uHdopmarnus ot AIIM cerimacHo 310U
(nucmo 0o AIIHU ¢ ex. Ne 3]JOU-47/15.05.20242. u omeosop ¢ uzx. No PI[-OH-48/29.05.2024)
OTHOCHO JlaTaTa Ha IIOCJIEJHUTE OCHOBHM PEMOHTH WM PEKOHCTPYKIMS Ha Yy4acThLUUTE OT
pernyOaMKaHCKaTa IMbTHA MPEXa, B YMMTO 0OXBAT IMOMAgaT ONpPENCICHUTE XOMOTEHHH ITbTHH

ydacTtblu, IpeAMET HA aHaJIM3a Ha ba3oBara AJ'ITepHaTI/IBa.

3a menuTe Ha W3TPAKIAHETO HA HOBUTE BPB3KU ca pa3riefaHd ABe AJTEpPHATHUBH,
ChOTBETHO AJiTepHaTMBa 1 — mpeacraBiasiBalia Marucrpaja u AJjTepHaTuBa 2 —
NpeACTAB/fABANA CKOPOCTeH NbT. AnTepHaTMBAa | 1€ TPEACTaBisiBA MO-ONTUMHUCTHYHHS
BapHaHT U KOWTO pa3riiex/ia TPaceTo KaTo MarucTpalieH radapur ['27 u MakcuMaiaHa 10mycTUMa
ckopoct 120 kM/4, a AnTepHaTuBa 2 Ie Pa3riekaa TPACETO KaTO CKOPOCTEH IbT ¢ radaput I’
23,50 m makcumaiHa jgonmyctuMa cKopocT 110 km/d. OCHOBHHTE T€OMETPUYHU M TEXHHYECKU
napameTpH, 3a BCSKa OT AJITEpPHATUBUTE, ca ChOOpa3eHU C M3MCKBAHUSITA HA yTBBpPJCHATA U
JeiicTBaiiaTta B MOMEHTHA HopMaTuBHA 0a3a, a umenHo HAPEJIBA Ne PJ1-02-20-2 ot 28 aBryct

2018 r. 3a mpoekTupane Ha nbTUIAa HAa MPPB.

3a 1enuTe Ha KaJTuOpupaHeTo Ha MoJiela KbM MECTHH YCJIOBUS Clie/[Ba 1a Ob/ie pa3padoTeH
HaOOp OT CTaHJIAPTH 3a MOJAPHKKA, KOUTO /1a MOJIETUPAT PYTUHHATA U IEPUOJUYHA MTOAJIPHIKKA,

KOATO Tp${6Ba Aa €€ U3BBbpIIBA HA PA3JIMYHUTEC ITbTHU YUACTbIU.

B 3aBHCHMMOCT CHCTOSHHUETO Ha OTACIHUTE y4acTbhly, CbIICCTBYBAIIU U HOBOU3I'PAICHH,
CC MpeABMIXKAAa H3MNBJIHCHHUCETO Ha pPas3jiMdHd IO BUA U CIOXKHOCT PEMOHTHHU pa6OTI/I, qpe3
npujaraHe Ha OINPCACICHH 3a LCJITa CTAaHAAPTU 3a PEMOHT U NMOAAPBIKKA. Onpez[enslHeTo Ha
CTaHAApTH 3a TPCBAHTUBHO MOAABPKAHC U ITPATrOBC HA UHTCPBCHIIUA, Tp}I6Ba Ja 6’13,[[6 HaIpaBCHO
¢ 0coOcHO BHUMAHHUEC, 3allIOTO TC CC ABABAT “J'IOCT’LT”, C KOHUTO MOXeE Ja C€ OTJI0XKHU BbB BpEMCTO

CIHO YCUJIBAHC UJIM PCKOHCTPYKIUA, oe3 Ja ¢€ JOIMMYyCHE pa3pylIaBaHC HAa ITIOKPUTUCTO.

Cpo0pa3Ho JeiicTBamiata HOpMaTUBHA ypenda ca pa3padOTeHH Ha0Op OT CTaHAApTH 3a
BUJ0OBC pPYTHHHA U NEPUOANYIHA TOAAPDHIKKA, KAKTO Ca OIMMPCACIICHU KPUTCPUUTEC U MMPAroBE€TC HA
WHTEPBEHIINS, IPU KOUTO TE3U CTaHJApTH Ja ce 3ajeicTBaT. CieaBaiiku TOPHUTE MPENOPHKHU, 3a
no100psiBaHe HA MBTHUTE YYACTBHIIM C€ MPEABIKIA EPUOIUYHO MTPEHACTUIAHE C U3ITBIIHEHUE Ha

eaHomIacToBo achantodeToHHo mokputue oT 40 MM B mHTEepBasn OT 10 10 15 roguHu., THI KaTO
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TOBA € MAKCUMAJIHO JI0IIyCTUMUS (IIPEJENIEH) IEPUOJ CIIE] KOWTO € HEBB3MOXKHO MOAIbPKAaHE HA
I00pO CHCTOSIHME HA HACTUJIKATa CaMO C KbPIIEXkKH. MeXIyBpeMEHHO ca MPEABUICHU CTaHIapTH
32 TEKyLl PEMOHT M MOJAPBKKA, KOUTO BKIIOYBAT 3albJIBAHE HA OYIIKHM, 3alle4aTBaHe Ha
IYKHATUHHU U PEMOHT Ha pbOOBE HA HACTHJIKAaTa U KOUTO CTaHAAPTH Ce 3aJelcTBAT KaTo (PyHKIIMS
OT UHTEH3UBHOCTTA Ha IPEMHUHABAILIOTO JIBUJKEHUE U CbOTBETHO CTEIIEHTA HAa JECTPYKTUBHOTO MY
BIIMSIHUE BbpPXY HACTUIIKATA. 3aJI0)KEHUTE B MOJIEJIAa Pa3XOAUTE 3a TEKYILl PEMOHT U OJAPBKKA ca
Ha 0a3a eIMHUYHU LIeHH, B3eTH OT CIIpaBOYHUK HA IIEHUTE B CTPOUTENCTBOTO, u3aanue Ha CEK

,»0p. 1/2023%.

3a HOBOM3IPAJICHUTE YYaCThIM Ca 3aJ0XKEHW HHAUKATUBHU KAIMUTAJIOBU Pa3XO/H,
HEOOXOAMMH 32 W3TPAXKIAHETO HA HOBUTE BPB3KHU. [IpenBum OTCHCTBHETO HA KOJIMYECTBEHA
CMETKa, 3aJI0’)KCHUTE B MOJeJIa CTOMHOCTH 3a AnTepHaruBa | ca Ha 0asa II€HHU, U3MOJI3BaHU 3a
U3TpaKIaHe Ha MAruCTPATHU yYacThIM ChC CXOJHU XapaKTEPUCTUKHU B MOCIEIHUTE TOAWHU, a
uMeHHo AM ,Jlronun® (monacrosimiem vact ot AM ,,Ctpyma“), AM ,,Ctpyma“ u AM ,, Xemyc*,

KaTO € B3€Ta CpCAHA ICHA HAa KUJIOMETHP.

3a AnrtepHatuBa 2 (M3rpaxklaHETO Ha CKOPOCTEH M'bT) € U3IO0JI3BaHA [[eHA HA KHUJIOMETHP

oT m3rpaxkaanero Ha ckopocteH I1eT I-1 (E-79)* Me3npa -boteBrpan™.

W nBete anTepHaTHBU BKIOYBAT M3rpaxkaanero Ha 2000m TyHen npe3 mianuHa Bepuna,
MOpaJIv INIAHUHCKUS TepeH Ha MecTHocTTa Kincypa, Taka 4ye reoMeTpusTa Ha TPaceTo J1a OTroBaps
Ha KPUTEPUUTE 32 aBTOMArucTpaja WK HelHaTa ajiTepHaTUBa CKOpocTeH IbT. [Ipu onpenensHe
Ha IIeHaTa Ha METhp 3a M3Tpa)KJaHe Ha TYHEIH, KaTo OMOpHa TOYKa € B3€Ta I|eHaTa Ha TYHEel

,, /Kelle3HUIa*, KOUTO € MOCJIEIHO MOCTPOECHUAT TyHEN B bbirapus v € ¢ TakaBa IbJIKUHA

W3non3BaHuTe LIEHU ca B3€TU OT opUIMaIHATa UHTEPHET CTpaHuua Ha AreHuus ,,IIpTHa
UHOpacTpyKTypa™“ u ca o0o0IIeHn oT aBTopa B Tabnuuma 6. Bcuuky M3Moi3BaHM CTOWHOCTH ca

nocovyenu B EBpo (6e3 Bxmtoueno JIJ1C).
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Taﬁjmua 6. ,Z]oe()(fopnu cmounocmu u UEHU 30 KM cmpoumeicmeo HA 3d8bpPuleHU NbNHU
npoekmu om Pel’ly&?LlKaHCKCIﬂ"tCl NvMmMHa mpeaica

Ilena B EBpo 3a |O0ma Ilena B EBpo Ha
IpoexT CTPOMTEJICTBO IBJOKUHA | KM
AM "Jlromuu" (moHacTosieM 4acT oT AM
"C " 0-+000 19+200
TPYMET OTIM s1o ) 185 000 000 19,2 9635417
AM Crpyma 5ot 3.1
(ot kM 1744800 mo kM 194+122) 70 526 580 12,6 5597348
AM Mapwuna Jlot 1 o JIot 2 (ot xm 5+000 1o
KM 70+620) 203 810 385 65,6 3106 866
CpenHa 1leHA HA KWIOMETHP 3a Maructpaia 6113210
It I-1 (E-79) Me3npa -bBoteBrpan
(ot kM 1744800 no km 194+600) 107 216 911 19,8 5414 996
Ilena Ha knaomeTsp 3a CKOPOCTEH BT 5414 996
Tynen ">Kenes a" Ha AM "C a"
YHEI AR CHEHHA PN 90 088 836 2| 4504441797
Ilena Ha kwioMmeThp 3a TyHes ¢ ABe TPHOU 45044 417,97

Nzrounuk: Ilo mannu ot AIIU. Ilpodun Ha kymyBaua https://www.api.bg/bg/profil-na-

kupuvacha-sled-30-dekemvri-2014/, noceren na 17.10.2023r., u 0000111eHIE OT aBTOpa

B tabmuna 7 (AntepnaruBa 1) u Tabnuna 8 (AnTepHaTuBa 2) ca OTpa3eHH HOMepaTa Ha
y4acThIIUTE, Taka KakTo ca BbBeAeHH B HDM mopnena, 3aeHO ¢ OBIDKUHUTE U MPOTHO3HHUTE
CTOWHOCTH Ha KAaITUTATHUTE BJIOKEHUS HA HOBUTE YIaCTBIH, (POPMUPAIITU AITSPHATHBHTE.

Tabnuua 7. [HQuaocunu Ha yyacmvyu u pasmep HA KANUMATHUME 610MCEHUS 34
Anmepnamusa 1 - Macucmpana

Bposka Kanrannn Bioxenns 3a
No Y-k Ne Hanpasnenne ot Jo Km 3TPA/KAHE HA YIACTbKA B
Espo
1 All |Ioton (.8 XKepxoso) npu AM "Xemyc" |Hosu xan npu AM "Tpakus" 17 103,921,000.00
) Al2  |Hosu xan mpu AM "Tpakus" 1.8 boropomua npu s308up "Hckbp" 21 128,373,000.00
3 Al3  |n.Bboropommua CaMOKOB 18.5 113,090,500.00
4 Al4 |CamoxoB Kimicypa 16 97,808,000.00
4 AlLS Tynen "Kmicypa" 2 90,088,836.00
4 Al6 | Tynen Kmicypa JlynHuua 20 122,260,000.00
5 Al1.7  |n.B Boropommua npu sizoBup "Hckbp" 1.5. MyxoBo npi AM Tpaus 19 116,147,000.00
061mo 113.5 771,688,336.00

N3Tounuk: I1o naes Ha aBTopa
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Tabnuua 8. [vidcunu Ha yuyacmvyu u pamep HA KANUMATHUME GIOJNCEHUs 3d
Anmepnamuea 2 - Ckopocmen nvm

Bposka Kanurannu Bro:xenns 3a
N Yk Ne Hampasienue ot Jo Km H3rpazk/1aHe HAa Y4aCThKa B
Espo
1 Bl.1  |Tlotom (m.B XepkoBo) mpu AM "Xemyc" |Hosu xar npu AM "Tpakus" 17 92,055,000.00
2 Bl.2  [Hosu xan mpu AM "Tpaxus" 1.8 boropomma npu s308up "Hexsp" 21 113,715,000.00
3 B1.3  [n.B boropomua CaMOKOB 18.5 100,177,500.00
4 Bl4  [CamoxoB Kmacypa 16 86,640,000.00
4 BLS Tynen "Kmicypa" 2 90,088,836.00
4 Bl.6 | 1tynenKmicypa JymnHuna 20 108,300,000.00
5 B1.7  [n.B Boropomuua npu si308up "Hckbp" 1.8. MyxoBo ipu AM Tpakust 19 102,385,000.00
Oomo 1135 693,861,336.00

N3tounuk: 1o naes Ha aBTopa

HpOFHO3I/ITe 3a MIapUYIHUTC IMOTOLMU HaA MPOCKTa CJICABA Ja 06XBaHIaT nepuoa, noaAxoasy
34 UKOHOMHYCCKHU IIOJIC3HUA KUBOT HA IPOCKTAa U BEPOATHOTO MY ABJITOCPOUYHO BLSI[CP'ICTBHG.
BpOSIT Ha 'OAUMHUTEC, 3a KOUTO CC IPCAOCTABAT IIPOTHO3H, CJICABA I1da CbOTBCTCTBA HA BPCMCBUS

XOPU30HT (WK peepeHTHUS IEPUOJ]) Ha IIPOEKTA.

3a cexrop mpTuma EBponeiickara KOMUCHs penopbuBa pedepeHTeH BpeMEBH XOPU30HT
25-30 rogunu. CpoOpasaBaiiku ce ¢ Ta3u Mpernopbka, HKOHOMUYECKUS MOJEN € M3TpajJieH Ipu
ycioBusATa Ha 25 roauiueH aHanu3eH nepuoxa. Cren TO3WM IEpUOJ Ce€ Ipearnosara, 4e
HOBOM3IPAICHOTO Tpace, HE3aBUCUMO OT OCTaThYHATA MYy CTOMHOCT U MIPUJIOKEHUTE BbB BPEMETO
CTaHJapTH 3a MOAJPHKKA U MOJOOpEeHHMs], 1€ ce HyXJae OT IIOCTHA PEKOHCTPYKLHUS WU

peXa6I/IJ'II/ITaLII/I$I, KOCTO € MpCAMCET HAa HOB IIPOCKT U PECIICKTUBHO HOB AHAJIM3CH IICPUO/I.

B HacTosiero npoyuBane, epeKTUBHOCTTA HA MOTEHLMAIIHATA MHBECTULIMS 32 U3TPaKIaHe
Ha HOBO Tpace ME C€ pasmiega B AacClHeKTa Ha MKOHOMHUHMTE OT TPaHCIOPTHO
eKCILIOATAMOHHHMTE Pa3X0AH, CIIECTEHOTO BPEMeTO0 32 MbTYBaHe H HAMAJICHUTE HHIMICHTH
(koe(uIIMEeHTH Ha aBapUIHOCT), KOUTO OMXa ce pealu3upaiy pU yCIOBHE, Ye OIpejiesieHa JacT
OT IPOTHO3UPYEMUTE TPAHCIOPTHHU IMOTOLM, IOJI3BAIM CHIIECTBYBAIIUTE IBTUINA MEXTy AM
Xemyc u AM Crpyma, kakto 1 Mex1y AM Tpakust 1 AM Ctpyma (ITOHACTOSIIEM B TOJIsIMa CTETEeH
npeMuHaBaiy npe3 rp. Codus) 6uxa ce npexBbpiuiu Mo HoBousrpajaeHata AM Puna. 3a taszu
esl € HeoOXOaUMO Ja ce aHaJM3UpaT XUIOTE3UTEe Ha JBM)KEHHE M Ja Ce MOJIENUpaT MbTHO-
TPAHCIIOPTHUTE MOTOLH.
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3a a Ob/ie U3BBPILEH aHAIN3 Ha TIOJ3UTE OT JIa/IeHa aITePHATUBA € HEOOXOIMMO IIBPBO Ja
ce OmpeAensaT TPAHCIOPTHUTE HATOBAapBaHUS IO CHIIECTBYBAIIOTO TNoJjoxeHue (OazoBara
alTepHaTHBa) B HAYAJOTO HAa aHAJIM3HUS MEPUOJ U Jla CE HAMpaBAT MPOTHO3U 3a TEMIIOBE Ha

HapacCTBaHE 3a LECJIWA IICPHUOI HA aHaInu3a.

3a ompenensHe Ha CbHIIECTBYBAIIMTE TPAHCIOPTHU HATOBApBaHMS 10 0Oa3oBara
antepHaTuBa Oelle U3BHPIICHO MPOYYBAHE HA ABTOMOOMITHOTO JABM)KCHHE IO MTBTUIIATA B 30HATA
Ha BJIMSHUE, 110 KOUTO CE€ MPHUIBIKBA TPapUKBT B TOBA HaIlpaBjeHHUE. 3a 1eiTa Oelre orucKaHa
odpunmanna uHpopmarus ot AIIN ceroacuo 3/JOU 0THOCHO TaHHM 3a CPEIHOJIHEBHA TOAMIIIHA
WHTEH3UBHOCT Ha ABMKEeHHETO 32 2022 1. 11 2023 r. 0T aBTOMAaTUYHHUTE 3aITUCBAIIN TBTHUS TPadUK
ycrpoiictBa (AY3IIT) naxonsamu ce Ha Teputopusta Ha OIIY Codus, OITY Ilepuuk u OITY
Krocrenmun (mucmo mo AIIM ¢ Bx. Ne 3J]I0M-47/15.05.2024r. u otroBop ¢ m3x. Ne PJI-OU-
48/29.05.2024).

Ha 6a3a oOpaborenure nanau roguHata 2022 e mpuera 3a M3XOJHA, KaTo TS MpPEACTaBs
HeﬁCTBHTGHHaTa HWHTCH3MBHOCT Ha IBUKCHUCTO I10 TE3U YUACTBHLIHU. B®3 ocHoBa Ha AHAJIU3UPAHUTC
JaHHU OT NPEAXOJHU TOAWHH, aBTOPHT € Pa3pabOTWJI NMPOTHO3HMTE 3a TOAWIIHUS TEMIl Ha

HapactBaHe OT 2022 r. HaTaThK 10 Kpas Ha aHAJTU3HUS TIEPUO/I.

YTO4YHEH € MbPBOHAYAIHUAT ChCTaB HA PA3IUYHHUTE MPEBO3HU CPEJACTBA U € HAlpaBeHA
MPOTHO32a 32 TOAUIIHHUAT TEMIT Ha HapacCTBaHE HA BCEKU TUIT IPEBO3HO CPEACTBO 3a BCEKH ITBTEH
ydacThK. [[porHo3uTe 32 MHTEH3UBHOCTTA HA JIBIYKEHUETO ca U3BBPIICHU Ha 0a3a HATMYHU JaHHU
3a mpeOposiBaHUS Ha MPEBO3HHUTE CPEACTBA OT MBbTHATA areHIMS OT MPEIXOJHUTE 5 TOAWHH, a
uMeHHO oT 2017t 1o 2021r 1 npeBUACH €IUH OTHOCUTEITHO YMEPEH PhCT Ha MKOHOMHUKATa, KaTo

CbIIUTE Ca CbCTAaBCHU 3a LCJINA aHAJIU3CH IICPHUO.

Ha 6a3a ropHoto, B Hauanuus nepuoz 2023-2032 r. ce mpeABWKAa PBCT Ha JEKUTE U
TOBapHU aBTOMOOUIH 0T 3% roguniHo, B nepuoaa 2033-2042 r. ot 3,5% Ha roauHa, a B Kpast Ha
anamuzHus niepuon 2043-2047 ot 4% Ha roauna. Ilpu aBTOOyCcHTE ce MpEABUKAAT MO-HUCKH
MPOTHO3HU KOS(PHUIIMEHTH, Thi KaTO B CTpaHaTa HU UMa J100pa CHAOIEHOCT C TO3U BUJ] IPEBO3HU
CpEeICTBa, KaKTO U HapacTBalllaTa TEHAEHIMs KbM ynoTpedaTa Ha JUYHU aBTOMOOWIH, MOpaau
KOETO HE Ce OYaKBa rojisiM pbeT. OnpeaesieHuTe MPOrHo3Hu KoepuIUeHTH 3a aBTooycute ca 1%
roauuieH pbet 3a nepuona 2023-2032 r. 1,5% rogumen pwet 3a nepuoga 2033-2042 r u 2% 3a

nepuona 2043-2047 r.
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CrnenBa ga ce uma MpeIBHI, Y€ MTPOTHO3UTE 32 HApacTBaHETO Ha Tpaduka, ce 6azupar Ha
W3XOJIHU JIaHHU 332 MHTEH3UBHOCT OT TNEPUOJ C HEXapaKTepeH crajl B 00OEMUTE Ha JIBHKCHUE,
nopaau KoBujg orpannuenusita B nepuoaa 2020-2022 r, KoeTo € BaJIMAHO 32 BCUYKHU MbTHUIIA B

CTpaHaTta.

3a ;1a ce aHAIM3MPAT TOJI3UTE OT JaJieHa ajNTepHaTHBa € HEOOXOIMMO ChIO TaKa Jia ce
ONpeNIesAT OYaKBAHUTE TPAHCIOPTHU HATOBAPBAHMS IO BCSIKAa OT MPOEKTHUTE alTE€pHATUBU
(AnTtepHaruBa 1 1 AnTepHaTrBa 2) B HAYaJIOTO HAa aHAJIM3HUSI IEPUO/ M CbOTBETHO J1a C€ HANIPaBSAT

IIPOrHO3M1 3a TEMIIOBC HAa HapaCTBaHC 3a LCINA IICPHUO/ HAa aHaIn3a.

Tosa ABMKCHUC IIIC MPCACTABIABA OTKIOHCHO OT CbHOICCTBYBAIIUTC J0 MOMCHTA
,OOXOIHH TpaceTra, KOETO c€ OdYaKBa Ja Ce INPEXBBPJIU II0 HOBOTO Tpace, B pe3yiTar Ha
peanu3anusaTa Ha mpoekra. KM Hero me ce 100aBU M JONMBJIHUTEIHO HOBO TNPHBIICYCHO
JBIDKCHUE, TPOU3TUYAIIN OT Pealn3alysiTa Ha IPOEKTa, OCHIIECTBEHO OT XOPa, KOUTO M300110 HEe
Ca IbTYBAJIM MPEAU MMPOCKTA, WJIN OT CbIICCTBYBAIlHU HOTpC6I/ITeJ'II/I, KOHMTO IIC IbTyBAT MO-4ECTO

3apau IOJIBUTE OT pCain3alusaTa Ha IIPOCKTA.

Tabmuma 9 mnpencTaBs NPOTHO3HATA MHTEH3WBHOCT HAa OTKIOHEHOTO W IPHUBJICYCHO
JIBUKEHHE TI0 HOBOM3TPAJCHUTE y4acThlH, ¢ edekT ot 2027 1, B pe3yaTaT Ha peau3upaHeTo Ha
WHBECTHIIMATA. 3a [IEJIUTE HA €/IMH 110 ,,0JIEKOTEH * aHAJIN3, HAaYaJIHATa HHTEH3UBHOCT 110 YYaCThIIH,

KaKTO Y TECMIIOBETC HAa HAPACTBAHC Ca UACHTUYHHU U 3a ABCTC AJITCPHATHBH.

Taoauya 9. Ilpoenoszna CHI'H no yuacmvyu 3a Anmeprnamusa 1 u Anmepnamuea 2

Bpw3ka 1 - Yyactok: [Noton (n.B XKepkoso) npu AM "Xemyc" ao Hoswu xaH npu AM "Tpakus”
ToBaphu

loavHa TNekn JlekoToBapHH TexxkoToBapHu aBTOMOGMNMU C O6uwo
aBTomoounu ABTOGYCU aBTomMoOUnU CpeAHO TOBapHU aBTOMOOMNY pemapke mnc

6pon  |% pbeT| 6pont | % pbeT| Bpont | % puCT 6pon  [% pucT| Bpoit | % pbCT 6poi % pbCT
2027 4440 60 420 180 60 840 6000
2032 5106 3 63 1 483 3 207 3 69 3 966 3 6894
2037 6000 3.5 68 1.5 568 3.5 243 3.5 81 3.5 1135 3.5 8094
2042 7049 3.5 73 1.5 667 3.5 286 3.5 95 3.5 1334 3.5 9504
2047 8459 4 80 2 800 4 343 4 114 4 1600 4 11397
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Bpb3ka 2 - Yyactbk: Hosu xaH npn AM "Tpakms" go n.B boropoguua npu s3osup "Uckbp"
ToBapHu
FoguHa TNekn JlekoToBapHH TexxkoToBapHM aBTOMOOMNY C O6uwo
aBTOMOGUIN ABTOGYCH aBTOMOGUIIN CpeaHo ToBapHU aBTOMOGOUIN pemapke mnc
6pori | % pbeT| 6poit | % pbcT| Bpon | % pbeT 6pont % pbCcT|  Bpon % pbCT 6povt % pBCT
2027 5120 80 560 240 480 1520 8000
2032 5888 3 84 1 644 3 276 3 552 3 1748 3 9192
2037 6918 3.5 90 1.5 757 3.5 324 3.5 649 3.5 2054 3.5 10792
2042 8129 3.5 97 1.5 889 3.5 381 3.5 762 3.5 2413 3.5 12672
2047 9755 4 107 2 1067 4 457 4 915 4 2896 4 15196
Bpb3ka 3 -Yyactbk: n.B boropoawuua npu s3osup "Mckbp" go CamokoB
ToBapHu
FoauHa Nekun TNlekoToBapHM TeXKOTOBapHU aBTOMOGMNM C O6uwo
aBTOMOGUMM ABTOGYCH aBToMo6unu | CpeaHo ToBapHu | aBTOMOGMIU pemapke mnc
6poin (% pbcT| Gpoit | % pbCcT| 6poit | % pbCcT 6poit % pbCT 6poit % pbCT 6poit % pbCT
2027 5400 270 630 450 540 1710 9000
2032 6210 3 284 1 725 3 518 3 621 3 1967 3 10323
2037 7297 3.5 305 1.5 851 3.5 608 3.5 730 3.5 2311 3.5 12101
2042 8574 3.5 328 1.5 1000 3.5 714 3.5 857 3.5 2715 3.5 14188
2047 10288 4 360 2 1200 4 857 4 1029 4 3258 4 16993
Bpb3ka 4 - Yuyactbk: CamokoB - [lynHuua
ToBapHu
FonuHa Nekn JNekoToBapHu TeXXKoToBapHU aBTOMOGMNMK C O6wo
aBTOMOGUU ABTOGYCH aBTOMOGUNU CpeAHoO TOBapHU aBTOMOGUNN pemapke mnc
6pon (% pbcT| Gpont | % pbecT| 6pont | % pbCT 6pon % pbCT 6pon % pbCT 6pon % pbCcT
2027 12000 600 1400 1000 1200 3800 20000
2032 13800 3 630 1 1610 3 1150 3 1380 3 4370 3 22940
2037 16215 3.5 677 1.5 1892 3.5 1351 3.5 1622 3.5 5135 3.5 26892
2042 19053 3.5 728 1.5 2223 3.5 1588 3.5 1905 3.5 6033 3.5 31530
2047 22863 4 801 2 2667 4 1905 4 2286 4 7240 4 37763
Bpb3ka 5 - Yyactbk: n.B boropoguua npu sizosup "Vckbp” Ao n.B. Myxoso npu AM Tpakus
ToBapHu
Nekun JlekoToBapHM TexKoTOBapHU aBTOMOGMNM C O6wo
FoguHa
aBTomMoounu ABTOOYCU aBTOomMoGUNU CpeAHO TOBapHU aBTOMOOMNU pemapke mnc
Opoit | % pbeT| 6pont (% pbeT| 6poit | % pweT Bpoii | % pbcT| 6poit | % pwCT Gpoit % pBCT
2027 3840 240 420 360 180 960 6000
2032 4416 3 252 1 483 3 414 3 207 3 1104 3 6876
2037 5189 3.5 271 1.5 568 3.5 486 3.5 243 3.5 1297 3.5 8054
2042 6097 3.5 291 1.5 667 3.5 572 3.5 286 3.5 1524 3.5 9436
2047 7316 4 320 2 800 4 686 4 343 4 1829 4 11295

N3Tounuk: M3uncnenns Ha aBTopa

Hopajm TOBAa, Y€ B JBCTC aJITCpHATUBH € MH3I0J3BaHAa €AHA W Cbhlla IIPOrHO3HA
HHTCH3UBHOCT, CbOTBETHO C €JHU U CHIIU KOG(bI/IIII/IGHTI/I Ha HapaCcTBaHC IO I'OJWHH, pa3jIkMKaTa
MCKAY ABCTC AJITCPHATHBHU CC ABABA B pa3jiMyHaTa rcoMCTpUd U PCCIICKTUBHO pa3jiniHaTa UM
CTPOUTCIIHA CTOMHOCT. CJ'IC,Z[ YTOYHABAHC HA obema TPAHCIIOPTHU TOTOH, KOUTO MMOTCHIIUAJIHO LIS
CC€ BB3IIOJI3BAT OT MHBECTHULIMATA, € HAIIPABCH aHAJIM3 3a ONPCACIAHE HAa ABUXKCHUCTO, KOCTO IIIC
OCTaHC IO CHIIECCTBYBAIIUTE Yy4aCTbIU OT baszoBara AITEpHATHUBA, B CIICACTBHUEC OT IIPEXBBPJIAHE

Ha 9aCT OT ABHUIKCHUCTO IO HOBOU3I'PaJICHUTEC TPACCTA.
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3a Ja CC OUCHU BJIUSAHCTO BbPXY II'bTHATA 0e30I1acHOCT B PE3YJITAaT HA HAKAKBO HOI[O6peHI/Ie
Ha JAaACH I'bT WK U3IrPpAXIAHC HAa U3LAJIO HOB IIPOCKT, € HCO6XOI[I/IMO Jla C€ OCTOMHOCTHU BCSIKO
IIPOU3UICCTBUEC B 30HATA HA BIIMSIHUC, ,Z[I/I(l)epeHHI/IpaHO I10 TEXKECT, TaKa 4€ CbOTBCTHO Aa MOrar Ja
6’BI[aT HU3YUCIICHU IIOJIBUTE HWIIM Pa3XOAWTE, IIPpOU3IM3alld OT pealu3aluiaTra Ha OadCcHO
HHBCCTUIIMOHHO HAMCPCHHUC. 3a Tazu J1(SA) 1 HCO6XOI[I/IMI/ITG BXOJHHUTC JaHHM B MOJCJIa 3a

M3YKUCIISIBAHE HA CTOMHOCTTA HAa 0€30MacHOCTTA Ca:

® BpOfI HN3MHWHATH KWJIOMETPH Ha IMIPEBO3HUTE CPCACTBA 'OAUIIHO CbC U oe3 MMPEATIOXKECHUA

MIPOEKT;

M EpOﬁ Ha MPOU3HICCTBHUATA HACTBIIUWIIM 3a rOAMHA, CbOTHCCCHHU KbM MUJIMOH KHUJIOMCTPU

IMMPEBO3HO CPEACTBO 3a CbOTBCTHUA IIBTCH YHYACTHK;

® Cpez[eH 6p0ﬁ JICKU HapaHABAHUA, TCXKKU HapaHsABAHUA U CMBPTHH ClIyUau Ha roJJuHa 3a

CbOTBCTHHS IIBTCH YYACTHK;

* CnenuduvHa 3a cTpaHara MapudHa CTOWHOCT 3a JIEKO HapaHsBaHEe, TSKKO HapaHIBAHE U

HAaCTBIINII CMBPTEH CIIy4al;

3a penuTe Ha HACTOALIOTO MpoyuyBaHe, nmo pena Ha 3JI0OM, or MuHuctepcTBo Ha
BBTPEUIHUTE PAOOTH, € MOUCKaHO MH(popManus oTHOCHO Opost HacTemwm [1TII-ta B 30HaTa Ha
BIIMSIHUE Ha n3cieABaHuTe yyacTblu (mucmo per. Ne 812104-299/22.07.2024 r.). Bb3 ocHOBa Ha
MOJIyYCHUTE JAaHHW Ca W3YHCICHH KOC(DUIIMEHTHUTE HA aBapHUHOCT 3a BCEKH ITBTEH yYacCThK
chIIIacHO (hopMyJiaTa 3a OTHOCUTENHH IToka3aTen Ha aBapuitHocT Ur, mocouena B Hapeobama 3a

npoyedypume 3a ynpasienue Ha 6e30nacHocmma Ha Nbmuama uHgdpacmpykmypa‘‘, a AMEHHO:
Ur = (Z.1 000 000)/(T.Q.L) [6p. ITTTI/1 mun. aBT. KM], KBHETO:! {®opmymna 1}
Z e 6post Ha I1TII, HacTeninnu B ycranoBeHust Y KIITII 3a enHoroauiieH nepuoj ot BpeMe;

Q — CPCAHOAHCBHA I'OAUIIHA HHTCH3UBHOCT Ha ABMXKCHHUCTO 3a ChIIUA MIEPHUOA OT BPEME

(6p. MIIC 3a neHonomiue);
L — nbkvHA HA MTBTHUS YYaCTBK (KM);
T — Opoii Ha qHUTE, 32 KOUTO ca HacThIuiIK Z Ha Opoii [ITII-Ta, T. e. T = 365.

Pe?)y.HTaTI/ITe 3a ChIICCTBYBAIUTC YHACTHIUU OT ba3zoBara AITCpHATHBA Ca NPEACTAaBCHU B

tabmuma 10 ¥ ca ChOTBETHO BBBEACHU B MOJIETIA.
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Taonuya 10. Koepuyuenmu Ha asapuiinocm no cvwecmsysawume yuyacmvyu (bazosa
Anmepnamusa)

VUACTBA Iomwanalcar 2022 ba3oB AnTepHarusa (0)

v @ 06wo | PaHeHu | Yout (Mar.wetn

Ne oT-A0 Ury-k Ur Ur Ur
1.1§1.2 |AM "Xemyc" ot n.B. "Mepkoso" go COMN 18 30387 34.06 3.51 0.00 30.55
1.4 |AM"Crpyma" ot COMHa AM Ctpyma fo n.B. lynHuua 19 25435 29.48 0.57 0.57 28.35
15 |AMCrpyma ot n.8. lackanoso go n.s. lynHuua 39 23500 24.81 3.89 0.90 20.03
1.6 |MbT11-82 0t COM tokHa Abra npu fopybasHe Ao Camokos 43 4328 21.28 1.18 2.36 17.73
2.1 [AM,Tpakua ot n.s. Myxoso go COI 46 33571 37.79 1.77 0.18 35.84
3.1 [MwrI-8 01 n.B. MyxoBo npu AM "Tpakus" ao KocteHely 12 2200 13491 10.38 0.00[  124.53
3.2§3.3 |Mvt 11 -82 KocteHew-Pagynn-Camokos 37 1826 20.52 114 2.28 17.10)
3.4 |Mbrll-62 ot CamokoB o ynHuua 38 6000] 21.63 8.41 4.81 8.41

N3Tounuk: [lo nanan Ha MBP u n3uunciienus Ha apropa

3a ;ma moraT anTepHaTUBHUTE Ja ObAAT CHIOCTABUMU IO MEXKIY CHU € HEOOXOAMMO ChILO
Taka Jia ce MPOrHO3UPaT KOSPHUIIMEHTH Ha aBAPUIHOCT 1 32 HOBOM3TPAJICHUTE TPACETa, pa3rieIaHu

B AntepHatuBa 1 u AntepHarusa 2.

3a 1enuTe Ha TaKbB aHalu3, OOMYAHO ce MOI3BaT IOKAa3aTeNd Ha MpeACTaBUTEIHH
y4acThlIM OT CBINUS KJIAac IBT, KOMTO Hal-ONIM3KO OTroBapsi MO IMapaMeTpH, I'e€OMETpus U
TPaHCIOPTHO-EKCIJIOATAIIMOHHN XapaKTEPUCTUKU Ha Pa3TiIeKIaHUTE HOBU TakuBa. B HacToAIIHS
aHaJ u3 ca M3Moi3BaHu AaHHU OT ydacthka ,,COIl mpu AM Ctpyma mo n.B. JlackamoBo ot
0a3oBata ajJTepHATHMBA MOPATU OTHOCHUTEIHO CXOJHHUTE XapaKTEPUCTUKU Ha TO3U YYaCTbK C
HOBOM3IpaieHuTe ydyacTblin. KoeduimenTure Ha aBapuitHOCT ca M3YKMCICHH Ha 0a3a MPOTHO3HUS
Tpaduk, KOUTO ce TpeAronara, 4e e Moja3Ba BCEKH OT HOBUTE YYaCThIU U € CbOTHECEH CIPSIMO
KOHKPETHHUTE JBbJIKMHU Ha BCEKU OT T€3M ydacThblM. Pesynrarure ca npeacrasenu B Tabnuna 11.

Tabnuya 11. IlpocHosnu xKoeguyuenmu Ha asapuuHocm no ywacmvyu 3a Anmeprnamuga 1 u
Anmepnamuea 2

Bpv3ka YYACTBK Jonwuna | CATN 2022 ¢ Anmepraruea 1& 2
- () @ 06wo | PaHenw | Youtn [Mar.wwetu
01-10 Ury-K Ur Ur Ur
1 AM "Xemyc" - AM "Tpakua" (npu Hosu XaH) 17 6000] 139.67 269 269 13430
2 | AM"Tpakus" (npv Hosu XaH) - n.8 "Boropoauua" pil 8000 8480 171 171 81.38
3 n.8 "boropoamua" - Camokos 185 9000  85.57 165 165 82.27
4 Camokos - Knucypa 38 20000 18.75 086 086 17.03
5 n.8 "Boropoanua" - AM "Tpakua" (n.s Myxoso) 19 6000 12497 240 240 120.16

M3TouHMK: 110 HAes Ha dBTOpa



Ha 6a3ara Ha chliecTByBallM HAyYHU U3CIECIBAHMS HA €BPONEHCKO HUBO U MPETIOPBHKUTE
Ha HappuHMKka 3a olleHKa Ha BBHUIHMTE Pa3XxOAu B TPAHCIOpPTAa NPHU OLIEHKaTa Ha BBHIIHUTE
pa3xo/u 3a MbTHA 0€30I1aCHOCT ce UMAT MPEeBU CTOMHOCTH 32 OLIEHKA Ha Bb3HUKHAJIUTE BHHIIHU
pa3xoy 3a €QHO MOCTPaalio Jule, KaTo odIaTa cyma, KosSTo Iuiamia o01ecTBoTo 3a 3ary0da Ha
eauH yosewky >kuBOT npu [ITII B bearapus kem 2022 1. e 2 166 645 eBpo. ChoTBETHO LisyaTa
CTOMHOCT, Iu1amana ot odmectBoto npu exno ITTII ¢ Texku Hapanssanus, € 305 387 eBpo, a npu
TaKWBa C JICKM HapaHsBaHUs — 23 562 eBpo. B Te3u cymu He ce OTYUTAT MaTEpUATTHUTE Pa3X0/iy,
CBBbP3aHM C YBpEXJaHE Ha IPYTrH MPEBO3HU CPEICTBA, TOBAPH, MOBPEIU M0 HHPPACTPYKTypaTa u
Jpyrd MarepuaiHu Ietd. Te ce cuuTar 3a MOKPUTH OT MEXAHU3MUTE Ha 3aJAb/DKUTEIHUTE U

TO0OPOBOTHH TPAHCIIOPTHHU 3acTpaxoBku (Huxonosa, X., 2023).

Te3n napuyHU CTOMHOCTH Ca BbBEICHU B MOJIelIa, ChOTBETHO 3a Beceku By I TII. 1o To3u
HauYMH MOJCIBT JaBa BB3MOXKHOCT Ja C€ HampaBU OIICHKAaTa Ha BB3ICUCTBUETO HA €IHO
WHBECTUIIMOHHO HAMEpPEHHUE BBPXY IIbTHATa OE30MAaCHOCT, KAaTO IO3BOJIABA Ja C€ CHIIOCTAaBAT
JJaHHW MO OTHOULIEHWE CTEIEHTa Ha IMbTHO-TPAHCHOPTHUS TPABMATHU3bM IPHU HU3TPAKIAHETO HA
HOBUTE TpaceTa, CHpsIMO ChIIECTBYBAaIUTE KbM MOMEHTa TpaceTa, MOMNaJalld B 30HaTa Ha

BJIMAHUC Ha ITPOCKTA, U3PA3CHU B YHUCIIOBO-CTOMHOCTEH BUI.

KakTo Beue Oemie MOCOYEHO, NBIKEHUETO € OCHOBEH MapaMeThp MPH U3TPAXKITAHETO HA
Mozena. B Tazu Bpb3ka ca uznonsBanu 6 Opos kinacose, chriacHo bJIC 16578, a umeHHO: JIeKn
JIEKOTOBAapHH /00CITyKBaIIK/, TOBAPHU C 2 OCH, TOBAPHU C 3 OCH, ChUJIICHEHH /BIIEKaYH C peMapKe
¢ 5 unu moBeue ocu/ U aBTOOycH. MOTOLMKIETUTE HE Ca BKJIIOYEHU B aHAIU3BT, ThH KAaTO Te
OKa3BarT HpeHC6pe)KI/IMO MaJIKO JE€CTPYKTHUBHO BJIMAHHUE BHPXY IIbTHATA HACTHUIIKA U HC BJIOIIaBaT

0Cc00eHO KarmanuTeTa Ha II'bTA 110 OTHOIICHUC Ha HETrOBaTa IMPOITyCKaTCIHA CITOCOOHOCT.

Ha ©0aza craructuyecku JaHHW, HNAHHUTC 3a IIOKYIIKH Ha HOBHU U yrIOTpe6HBaHI/I
aBTOMO6I/IJ'II/I, B TIPOYYBAHCTO Ca MH3MOJ3BAHU CJICAHUTEC IMPCACTABUTCIIHU MAapKU MOTOPHH
IMMPEBO3HU CPCACTBA 3a BCCKU €JUH OT KJIACOBC aBTOMOOMIIH 32 6-T¢ BHUa MHC, CbC CbOTBCTHUTC
HM CKCINIOATAlMOHHHU, TEXHUYCCKU U JUHAMWYHU XAPAKTCPUCTHKU U CHOTBETHO TPAHCIIOPTHO

€KCIUIOATAallMOHHUTE UM Pa3X0JH, akTyaHu KbM 2023r .

- Knac nexu aBromobunu — Ones Acrpa
- Knac nexoroBaphnu /o0ciyxBamu — Ilesko [lapTHep

- Knac ToBapau aBTomo6umnu ¢ 2 ocu, Han 3,51 — MAH
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- Kiac ToBapau aBTomo6unu ¢ 3 ocu — UBEKO 140

- Kiac crunienenn /Binexauu ¢ pemapke ¢ 5 v nosede ocu/ — Mepueaec AKTPOC
1840, c nony-pemapke

- Kimac ABroO6ycu — Cxanusi Upuzap

MOI[CJ'ITJT CbIIO TaKa HM3HMCKBa IIpH 3ajJlaraHc Ha CTOMHOCTUTE OTHOCHUMH KBM
MNpEaACTaBUTCIIHUA aBTOMOOMJICH Mnapk ga C€ 3aj1oxar CTOMHOCTHU II0 OTHOIIIEHHE Ha OILICHKa Ha
BPEMCTO Ha IBbTHUIHUTC I'bTYBAIlU 110 pa60Ta 1 OLICHKA Ha BPEMCTO HA JIMYHUTC IITbTYBAHUA. Tora
IIO3BOJIsIBA Ja CE€ OLCTHUAT SaFY6I/ITC WM PECIICKTUBHO CIIECTABAHETO HAa BPEME 3a IIbTYBAHE,
KO€TO € €JHa OT Hall-3HAYMMHUTE I10JI3H, KOMTO MOTI'aT Ja Bb3HUKHAT OT U3I'PaKJaHCTO Ha HOBA UJINU

o00PSIBAHETO Ha CHIECTBYBAIaTa TPAHCIIOPTHA HHAPACTPYKTYpa.

Pazxonure cBbp3aHM C ,lIeHaTa HA BPEMETO ca ChOOpa3eHH C MapaMEeTPUTE 3aJ0KEHHU B
HacokuTe Ha EBporelickata KOMHCHS 32 U3TOTBSIHE HA aHAIM3U Pa3xoau-noisu ,, Guide to Cost-
Benefit Analysis of Investment Projects” — economic appraisal tool for Cohesion Policy 2014-
2020 u ,,Vkazanua 3a uzeomesne na APIl 6 mpancnopmuus cekmop, 2008 xaro ca B3eTH
KOHKpeTHO oT Jlokmazna ot ,,JI3BbpiiBaHe Ha HAIIMOHAIHO MPOYYBAaHE 3a ONpEAeIsIHE [[eHaTa Ha

BpEMETO"‘, U3roTBEHO M0 JMHUSA OnepatuBHa Iporpama ,,rexunyecka nomom“ 2007-2013.

H3unciennTe CTOMHOCTH Ha neHaTra Ha BpEMCTO 3a JIMYHU U OusHec I'bTYBaHU, CbOTBETHO

TPaJICKU M U3BBHIPAJCKU MIPEBO3HU Ca MMOCOUYEHHU B Tabnuia 12.

Taobnuya 22. Cpeona HayuoHaIHa yeHa Ha 8pememo

Buna neiinocrt Mepna CroiinocT
eTHHHUIA
CpeaHa HAMOHAJIHA IEHA HA BPEMETO as/vac 7,55

(Ha 0aza Ha CpeaAHUTE II€HH Ha OM3HEC W JINYHHUTE NbTYBAHUA H
MPONMOPIHUOHAJTHOTO pasnpeaejaeHue MEKAy ABaTa Bl/I)Ia)

JIndHy pTYyBaHUS 3a TPaJICKU IPEBO3U nB/ yac 4,88
JInuHy TETYBaHUS 32 U3BBHIPAJICKY TIPEBO3U 7B/ yac 7,22
JInyHu nbTyBaHUA — CpellHa LIEHA nB/ yac 6,02
busHec nbTyBaHus 3a TPaiICKU MIPEBO3H 7B/ yac 12,03
busnec mpTyBaHMs 32 M3BBHTPAACKH MTPEBO3H nB/ yac 18,04
buzHec mbTyBaHUS — CpeIHA TIeHA JIB/ "yac 15,04

N3Tounuk: [lokian 3a HaMOHAJIHO TpoyuBaHE ,,JI3BBpIIBaHE HAa HAMOHAIIHO MPOYYBAaHE 3a
omnpeJessiHe 1IeHaTa Ha BpeMeTo"
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3a /12 ce OCUTYpH ChIIOCTAaBUMOCT MEXKIY Pa3XOJUTE U MOJI3UTE, Bb3HUKBAILU B Pa3JIMUHU
NIEPUOHN, T€ Clie/IBa 1a ObJaT TUCKOHTUPAHU. B mureparypara ca mpeayioskeHn pa3IudaHU MOAXO0IU
3a OIIEHKAa Ha COLIMAJIHUS CKOHTOB HpoueHT. [lonxoabT, KOWTO ce mpenopbuBa TyK, € COI[MalIHA
HOpMa Ha BPEMEBO IpeiounTanue. ToBa ce onpeaess KaTo CTENeHTa, C KOATO MOTpeOuTenuTe ca
TOTOBH J1a OTJIOXKAT €IUHMIIA TEKYIO MOTpeOieHNe B 3aMsiHa Ha MOBeYe MoTpediaeHue B Obaerie

(European Commission, 2021-2027).

CeoriacHo npunoxkenue III xkpm PermamenTa 3a u3mblIHEHHE OTHOCHO (opmylisapa 3a
KaHauaaTcTBane U metononorusta 3a APII, 3a nporpamuus nepuon 2014—2020 r. EBponelickarta
KOMHUCHSI TIPENOpPBhYBA 32 COIMAIHHUS JUCKOHTOB MPOIEHT Jla C€ M3MOJ3BAT S % 3a roiemu
MIPOCKTH B KOX€3MOHHUTE IbP:KaBU U 3 % 3a OCTaHAIUTE IBbPKaBH YWICHKH. [IbpiKaBUTE UJICHKH
MoraTt na ompenenst pedepenten mokazaten 3a CHIIL, koifto e paznuyen ot 5 % umm 3 %

(European Commision 2014).

CHGHBaﬁKH TOPHUTC YKa3aHHd HACTOAINWA aHallnu3 € U3BBPUICH IIPU YCJIOBUATA Ha

IPEnopbyaHus OT CKOHTOB IPOLEHT OT 5%.

B TpeTu pa3jien Ha TpeTa riiaBa ca MpeICTaBEHU Pe3yNTaTuTe U ca popMynrpaHu U3BOIU

OT aHaJIKM3a Ha IPUMCPHHA IIBTCH ITPOCKT.

TexXHUKO-MKOHOMUYECKHUSAT aHalu3 Ce€ M3pa3sBa B CPaBHEHHUETO Ha €(EKTHTE OT BCsKa
anTepHaThBa (BCAKO BApUMAHTHO pelleHue) ¢ 0a30BUs BapuaHT. Pesynratute oT aHaim3a ca
0000111eHN OT aBTOpa U MpejcTaBeHa B Tabnuna 13 u tabnuma 14.

Tabnuya 33. O6006wenue Ha uUKOHOMuUYeCKUmMe nokazamenu 3a 25-200uuien nepuoo Ha aHaiu3a
(6 MunuoH espo)

HacroAwa croiHoCT NKoHOMuMA B HeTHa BbTpewHa
MoBuweHve B ChboTHOLWEHUne
Ha o6wWuTe pa3xoau pa3xopute Ha | HacToswa HopMa Ha
AnTepHaTtuBa pasxopute Ha . nonsu/pasxop,
NOHEeCeHM oT nonsparenute | CTOWHOCT Bb3BpbLLaEMOCT
MbTHa areHuusa n (BCR)
nbTHaTa areHuuMA Ha nbTA (NPV) (IRR)
ba3oB cueHapuui
274,786 0,000 0,000 0,000 0,000 0,000,
AntepHatnBa 1-
ABTOMarucrpana
969,708 694,97 838,43 143,5 0,148 6,7
AntepHaTtuBa 2 -
CKOpOCTEH MbT
890,91 616,17 922,85 306,73 0,344 7,6

M3rounnk: ABTOpOBO 0000IIeHNE, N3BIIeUeHO OT Mojaena HDM-4
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Taonuua 44. HUxonomuuecxku ananus 3a 25-eoouuier nepuoo (8 MUiUOH espo)

MoBuweHue B MKoHoMuMA B pa3xoguTte Ha nonsearenure
pasxoauTe Ha NbTHA Ha nbTA HeTHu
Pa3xoau 3a Pasxoau [[MKOHOMU4YeCcKu
KanutanoBu pasxoau n
Excnnoarauuo | gpeme npm 3a nonsu
pasxoau 3a noaapbXKa
H-HW pa3xoaun NbTyBaHe 310M0NYKN
AntepHatmBa 1-
(ABTOMarucrtpana)
CbMocTaBeHa CnpamMo
ba3oB cnyuan 694,97 562,7 202,23 73,5 143,5
AnTtepHatmBa 2 -
(CKopoOCTEH MbT)
CbMocTaBeHa CrnpamMo
Ba3os cnyyaii 616,17, 668,2 190,99 63,66 306,73

N3toununk: ABTOPOBO 0000IIeHNE, H3BJIeUeHO OT Mojaena HDM-4

PeBy.TITaTI/ITC OT HaIIpaBCHHUA aHAJIU3, TaAKa KaKTO Ca PC3IOMUPAHH B T8.6J'II/ILII/IT6 I1o-rope,

JaBaT OCHOBAHHUC J1a CC HAIIPABAT CJICIHUTE U3BOIU:

[ToBuiienuTe pa3xoau 3a MbTHATA areHIUs, CBbP3aHU C U3TPAKIAHETO U MOIBPKAHETO
Ha Maructpayia (AntepHaTtuBa 1) ca B pazmep Ha 694 970 000 eBpo cripsiMo 0a30BUS CIICHApHA, a

3a cKopocTHUs BT (AnTepHaTuBa 2) - B pazmep Ha 616 170 000 eBpo.

OT ngpyra cTpaHa TpPEKHTE COIMATHO-MKOHOMHYECKH TIOJ3W, MPOM3THYAIIUA OT
peanu3anusaTa Ha MPOEKTa OWJIO TO C M3rpakJaHeTo Ha Marucrpana (AnrepHatuBa 1) umm
CKOpOCTeH MbT (AnTepHaTuBa 2), me obaaT:

o HaMajsiBaHe Ha OMNEPAaTUBHUTE pa3XxoAHu (TPaHCHOPTHO-EKCIIOATAl[HOHHUTE
pa3xo/in) Ha MPEeBO3HUTE CPEACTBA, KOUTO M3IOJI3BAT HOBUTE TpaceTa M OT TaM HaMallsBaHE Ha
pa3xo/uTe Ha MOA3BATENUTE Ha BT

o CTecTsIBaHE Ha BPEMe 3a ITbTyBaHE;

° HaMaJIsIBAHC Ha pa3XOJUTE 3a 3JIOIOJIyKa.

3a AntepHatuBa | (MarucTpana) CrieCTEHUTE Pa3Xxo/Iu 3a MOI3BaTeIUTe ca B pazmep Ha 838

424 000 eBpo, a 3a AntepHaruBa 2 B pazmep Ha 922 850 000 eBpo.

3a omnpezensHe obadye Ha TOyHATa roauHa B kKoato NPV (HeTHa HacTosIma CTOHHOCT) 3a
AartepHaTuBa 1 cTaBa NOJOXXUTEIIHA, T.€. HETHUTE MOJI3U OT IPOEKTa HAIXBBHPJIAT UHBECTUIIUUTE

U TPOCKTHT CTaBa peHTa6I/IJ'ICH, HKOHOMHUYCCKHUTC TIIOKA3aTClIM Ca IMPEACTaBCHU OCBCH 3a
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AQHAJIM3HUAT TIEPUOJ] HA MPOEKTa OT 25 T, CHIIO U 3a aHAIU3HU nepuoy ot 18,19,20,21,22,.23 u 24

roguad. Tasu uHopmaius e 00001IeHa OT aBTOpa U MpecTaBeHa B Tabnumna 15.

Tabnuya 15. Ob606wenu ukonomuuecku noxazamenu Ha Anmepuamusa 1 (macucmpana) cnpsamo

bazosama aimepHamued 3a pasiudiHu aHajlusHu nepuodu

AHa/u3eH CxontoB | Hetna Hacrosima | Hopma Ha | EpexTuBHOCT

nepuoja npouent | croitHoct (NPV) | Bb3BpbIaemoct | (NPV/C)
EBpo (xui) (IRR) %

25 roguHu 5 143,504 6.7 0.148

24 roauHun 5 118,118 6.4 0.123

23 roauHu 5 80,526 6.0 0.085

22 TOOUHU 5 44,305 5.6 0.047

21 roauHu 5 23,941 5.4 0.026

20 ronuHu 5 -0,172 5 -0.000

19 rogunan 5 -34,084 4.5 -0.038

18 roguau 5 -61,296 4.0 -0.070

N3Tounuk: CoOCTBEH aHAIM3 IO MTOKAa3aTeNu, MoJaydeHu oT mojaena HDM-4

3a ompezensHe Ha TOYHaTa roavHa B kosito NPV (HeTHa HacTosia CTOWHOCT) 3a

A.]'ITepHaTI/IBa 2 cTaBa MOJIOKUTEIIHA , T.C. HCTHUTC I10JI3U OT MPOCKTA HAAXBBPJIAT UHBECTULIUUTEC

N TPOCKTHT CTaBa peHTa6I/IJ'ICH, HKOHOMHUYCCKHUTEC IIOKA3aTCjini Ca IMPEACTAaBCHU OCBCH 3a

AQHAJIM3HUAT NEPHUOJ] HA MPOEKTa OT 25 I, ChIIO U 3a aHanu3HU nepuoa ot 18,19,20,21,22,23 u 24

roauHy. Ta3u uHpopmanus e 06001eHa OT aBTOpa U IpecTaBeHa B Tabnuia 16.

Tabnuya 16. Ob60O6wenu ukoHomMuyecku nokazamenu Ha Anmepnamuea 2 (ckopocmeH nvm)

CnpAMO bazosama aimepHamued 3a pasiludiHu aHajiu3Hu nepu()()u

AHaJM3eH CxontoB | Herna nHacrosima | Hopma Ha | EpexTuBHOCT

nepuoj npoueHt | croitHoct (NPV) | Bp3Bpbmaemoct | (NPV/C)
EBpo (xun) (IRR) %

25 roguHH 5 306,731 7.6 0.344
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AHaJM3eH CxontoB | Hetna nacrosima | Hopma Ha | EpexTuBHOCT

nepuoja npoueHt | croitHoct (NPV) | Bb3BpbIIaemoct | (NPV/C)
EBpo (xui) (IRR) %

24 roguHU 5 260,325 7.3 0.295

23 roguHu 5 204,740 6.9 0.237

22 roguHu 5 140,972 6.4 0.164

21 roguHu 5 96,965 6.0 0.114

20 roauHu 5 50,750 5.6 0.061

19 rogunu 5 1,134 5.0 0.001

18 roguau 5 -48,446 4.4 -0.061

N3trounuk: CobcTBEH aHAIN3 10 MOKa3aTeln, Moiay4yeHu oT moaesna HDM-4

Ot TO3M aHanM3 ciejBa, 4ye MHBECTULMATA 32 AnTepHaTuBa 1 ce oTkymyBa Ha 21-Barta

roJuHa, a HHBCCTHIUATA 3a AJ'ITepHaTI/IBa 2 ce OTKYIIYBa Ha 19-Ttara roJguHa.

C uen oHarnensBaHe Ha MPOTHO3aTa HA MAPUYHUTE TOTOIM 32 BCAKA TOJUHA OT aHATH3HUS
MepuoI, aBTOPHT € 0000mma B Tabnuma 17 nndopmanusara 3a pa3xoauTe Ha IbTHATA areHIUS U

Ha MMOJI3BATCIIMTC HA ITbTs, 3@ BCUYKHU YUaCTbIH, 3a BCAKA OT Pa3rjIC)KAAHUTC aJITCpHATUBH.

Taéﬂuua 17. HdplquLl nomoyu om pasxodume HA nemHama aceHyusl U Ha noJjizeamejiume Ha nvm:i

3a Anmepnamusa 1, Anmeprnamuea 2 u bazoe cyenaputi 3a ananuzuparus nepuoo (8 MUIUOH e8po)

AutepHaTuBa 1 - AartepHatuBa 2 - CkopocTeH Ba3zoB cuenapmnii -
MarucrpaJa bT be3 npoekT
Pa3xonu
Pa3xonu na| Pasxoam Ha [ Pa3xoau na Pa3xoau na Ha Pa3xoau Ha
MbTHATA | MOJI3BATEJIUTE || IMbTHATA MoJI3BATEJINTE | IMIbTHATA | MOJ3BATEIUTE

T'oguna| arennus HA ObTS areHIus HA TS areHIusa HA TS
2023 217,29 1 198,00 197,83 1 198,00 60,24 1198,00
2024 183,76 1 134,50 165,21 1 134,50 0,01 1123,01
2025 216,75 1113,44 199,09 111344 9,21 1102,61
2026 166,67 1 081,79 149,85 1 081,79 15,11 1082,02
2027 17,15 1011,73 17,15 1 387,33 2,76 1068,20
2028 37,12 988,98 37,13 967,59 37,13 1057,13
2029 0,00 972,87 0,00 948,43 0,03 1031,66
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AntepHaTuBa 1 - AatepHaTtuBa 2 - CKopocTeH ba3oB cuenapuii -
Marucrpana bT be3 mpoekt
Paszxoau
Pa3zxonu na | Pasxoau Ha | Pa3xoau na Pa3xonu na Ha Pa3xoau Ha
NbTHATA | MOJ3BATENUTE | mbTHATA NoJI3BaTe/uTe | MbTHATA | MOJ3BATEJUTE
T'omguua | arennus HA ObTS areHuus HA IbTS areHumst HA I'bTS
2030 4,21 960,23 4,21 935,69 4,21 1015,81
2031 16,93 947,36 16,96 922,75 16,92 997,85
2032 0,00 925,16 0,00 900,72 0,00 968,67
2033 3,97 910,98 3,97 886,56 3,97 950,32
2034 0,01 897,34 0,01 872,93 0,04 932,84
2035 18,84 884,03 10,15 859,43 18,83 920,18
2036 16,79 868,80 21,99 847,10 28,32 905,08
2037 8,83 851,95 8,83 828,37 0,01 883,38
2038 20,38 836,54 20,37 813,33 28,04 869,66
2039 0,02 825,92 0,02 803,05 0,01 861,14
2040 15,67 816,46 15,67 793,66 0,01 850,73
2041 24,17 802,37 23,64 780,26 15,96 840,93
2042 2,01 787,25 0,01 763,39 3,34 822,82
2043 8,77 776,31 8,76 754,45 2,44 809,61
2044 10,86 764,96 8,79 743,60 0,02 798,87
2045 8,92 756,22 3,47 734,35 10,80 793,15
2046 10,31 751,54 13,64 730,43 17,38 784,51
2047 | - 39,65 734,14 - 35,78 713,31 0,01 769,10
006110 969,75 22 598,89 890,96 22 514,46 274,79 23 437,30

N3Tounuk: ABTOpoBO 00001I€HNE, N3BJIeUEeHO OT Mojienna HDM-4

Tazu I/IH(l)OpMaI_II/ISI AaBa BB3MOXKHOCT Ja C€ OIpCAC]IN T'OAWHA IO I'OJWHA pasMEpa Ha
HCO6XO,Z[I/IMI/ITC CpcAcCTBa 3a NOAAPBIKKA Ha BCCKU YHACTBK TaKa, Y€ IIBTA a CC IMOAAbPIKA B I[O6p0
CKCINIOATAIMOHHO CBCTOAHUEC 3a LCIUA pe(bepeHTeH nepuon. Ilo TO3M HaYMH M3IIOJI3BAHETO Ha
MOZACIa CIYXM KaTO HHCTPYMCHT 3a HNPOTHO3UPAHEC HA MAPUYHUTEC IMOTOOM H OINTHUMAJIHO

YHOpaBJICHUC HA MHBCCTULIUMUTC B II'bTHATA I/IH(I)paCTp}/KTypa.

CrnenBa na ce oTOeNexu, ye OTpUllaTeTHATa CTOWHOCT B pa3X0AUTE HAa IbTHATA areHIUs 3a
MocjeaHaTa TOJAWHA OT AaHAJIM3HUS Nepuos, a uMeHHo 2047 r., mpu peanusamnus Ha JIBETE
aJTEpPHATHBH, IPEACTABISABA OCTAThYHA CTOMHOCT Ha aKTHBA, KOATO HE CE M3M0JI3Ba B PAMKUTE Ha

aHanu3a. Ts OoTpa3siBa CTOMHOCTTa Ha OCTaBallus €KCIIOATallMOHEH >KWBOT Ha MOcjeaHara
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pexa61/1JmTauH;1, KOATO HC € M3II0JI3BAHA B PAMKHUTC Ha aHAJIM34, U CC BKJIIFOYBA KaTO OTPpULATCIIHA

CTOfIHOCT, 3a a CC OTUYCTC KOPCKTHO B UKOHOMHWYCCKUTC OLICHKMU.
HpC,I[BI/I,I[ H3JI0KEHOTO ACIICKTUTEC OT aHajiu3a Ca B IBC HAIIPABJICHUS:

. Moske J1a ce onpeneny Kora me ce OTKYIH UHBECTULUATA;

. Moske a ce mporuo3upa u IiaHupa pa3Mepa Ha He0OXOAMMHTE CPEJICTBA 3a BCSAKA
roJIMHA OT MEPUOJIa HA aHAIM3a, 3d BCEKU YYacTbhK, TaKa 4ye /1a c€ MOAbpPKA IbTS B MAKCUMAIHO
I00pO ChCTOSTHUE.

B yeTBBpPTH pa3esq Ha TpeTa IJaBa € HampaBeHO o0OoOmieHue u ca opmyrupaHu
IIPENOPBKYU IPU M3IIOJII3BAHETO HA METOAOJOTHATA 3a Pa3BUTHE M YIPABICHHE HA IbTHUILNA
ocHoBaHa Ha Moaeira HDM-4.

[Ipunaranero Ha METOHOJIOTHUSATA 3a Pa3BUTUE M yIPaBJICHUE HA II'bTUIIA, OCHOBAaHA Ha
mozaena HDM-4, ocurypsiBa u3rpakJjaHeTo Ha MPOTHO3EH MOJIE], KOWTO CUMYJIHMpA TOJUHA T10
TOJIMHA YCIIOBHATA Ha JIBUKCHHE MO M3CJIEIBAH ITbT/IBTHU YyYacThIM U MPOTHO3UPA PA3XOIUTE
[Ipe3 aHAIU3HUS IIEPUOJL 3a CEpUs OT AITEPHATUBH (TEXHUUECKU PELIEHUSI 32 HOBO CTPOUTEIICTBO
U/WIA PEMOHT), OMPENEICHU OT MOTPeOUTeNs ¢ BH3MOXKHOCT 32 MPUJIOKEHHE Ha HAIMOHAIHO
HUBO. MoJienbT 1aBa nH(OpMaIHs 32 ONTUMAIHUTE CPEACTBA HEOOXOAUMHU 10 TOAMHHU 32 BPEMETO
Ha aHAJIM3HUSA TEPHOJI, TaKa Y€ Pa3rIIekKAaHUTE IbTHU YYacThIM A2 ObAAT MOAbPKaHU B JOOPO
€KCIUIOATAallMOHHO CBhCTOSIHUE. MOJEenbT NpenocTaBs BB3MOKHOCT 3a IPOTHO3MpaHE Ha
[IAPUYHUTE ITOTOLM, KOETO IIO3BOJISIBA CUCTEMATUYHO IUIAHMPAHE HA PA3XOJMUTE, OLECHKAa Ha
e(eKTUBHOCTTA Ha MHBECTHUIIMHTE 1 UACHTU(UIIMPAHE Ha allTEPHATHBATA C Hali-BUCOKA COI[HAITHO-
MKOHOMMYECKa NoJi3a. CpaBHSABAHETO HA F€HEPUPAHUTE MPHU PA3IMYHUTE ANTEPHATUBHU Pa3Xo]u
IIO3BOJISIBA /14 CE€ OLICHAT IPEAMMCTBATa M IOJ3UTE OT 33JAaJCHUTE BapUaHTH HAa TEXHUYECKU
pEeLIeHNs], KaKTO M J1a C€ M3YUCIM CPOKBT Ha OTKYIyBaHE Ha BJIOKECHUTE WHBECTHLIMH, KATO
GYHKIUS OT MKOHOMUATA B TPAHCTIOPTHO-EKCIIOATAIMOHHHUTE PA3X0/IM Ha MOI3BATEINTE HA TBTH.
3a 1uenuTe Ha €UH MO-pa3lIMpPEH aHalu3, MOJETBT MO3BOJISABA /1a C€ OCTOMHOCTAT 3aryOuTe OT
[ITII, mpy HanuuuMe Ha JAaHHW 3a HACTBINMIUS OpOW MPOM3LIECTBHS U OT TaM Ja C€ OLEHU

conraJIHUA C(I)CKT, B JOMMBJIHCHHUEC HAa YNCTO HKOHOMUYCCKUA TAKbB.

Baxhno e Ja CC 0T6CJ'IC)KI/I, obOaue ue C(I)CKTI/IBHOCTTa OT NPHUIIOKCHUCTO Ha MOJCIA, CC
H3pa3siBa OCHOBHO BHB BBE3MOXKHOCTTA Jda CE€ MPOTHO3HPAT MAPUYHUTE MOTOLH, KOHUTO ouxa ce

TCHCpUpalin BbB BPEMETO, TaKa Y€ Ja C€ ONTUMU3HPA YIIPABICHUCTO HA MHBCCTULIUHUTC B IIbTHA
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UHPPACTPYKTYpa MpH KOHKPETHU ycioBus. 1o To3u HauuH 1mie ce 1aje W NpeaBUIAMMOCT Ha
HWHBCCTUILIUUTC (pasxonHTe), OT KOUTO CbOTBCTHUSA MIBTCH YYACTHK O1 uMai HCO6XOI[I/IMOCT, TakKa
ye Ja ObAe 3ama3eH B JOOPO EKCIUIOATAllMOHHO ChCTOSIHME 3a Iepuojia Ha aHaiau3a. 1o3u
apryMeHT, TpsiOBa Jja Ob/i€ B3€T IPEeBU/I, IPU IPOBEKIAHETO HA aHAJIN3 PA3XOAH-10JI3U 3a FOJIEMU
U CTpaTernvyecku MHQPACTPYKTypHH HPOEKTH, 32 YMETO M3TPaXKAaHEe ca HEOOXOIUMHU OTPOMHHU
KaMUTAJIHA BJIOKEHUE M YUUTO ,,9MCT"* UKOHOMUYECKU PE3YyJTaT B Kpas Ha aHAJIU3HUS MEPUO]
MOXE M Ja HE C€ OKaXKe IOJIOKUTENIEH, HO IbK COLMAJIHUTE, TEONOJUTHYECKH M JIPyId
JBJITOCPOYHHU II0JI3H Ce Mperoiara, ye ouxa onpaBiaiy U3rpakJaHeTo Ha TaKbB IPOEKT. B To3u
cirydai, u3nonsBanero Ha mozena HDM-4 mie gane Bb3MOXKHOCT 3a MIPOrHO3UpPaHE Ha ObICIIUTE
MHBECTUIMHM, HEOOXOIMMU 3a MOJAPBAKKATA HA TO3UW OOEKT, Taka 4e Te3U CpeJCTBa JAa Obaar

MNpCABUAMMU KAKTO I10 pa3MEp TaKa U I10 'OAWHH.

H3BecteH ¢akT e, 4e OTIOKEHUTE PEMOHTH OuXa TeHEepHpaal IMO-TOJIEMHU Pa3Xoau B
Obremu nepuoad. B Ta3u Bpb3Ka, ako ce crna3Ba pUTMUYHOCTTA 3a BJIaraHe Ha CPEACTBA 3a
MOJJIPBKKA, TEHEpUpPaHa OT MOJENA, 10 ChbOTBETHUTE MEPUOAH, OCBEH, Y€ Pa3XOAUTe Ie Obaar
NpeIBUIUMU, T IIe ObJAT U ONTUMH3UpPAHU. Taka ako BCUYKU MOTPEOHOCTHU Cca YJOBIETBOPEHU

Ipe3 roaguHara ,,X“, Torasa 1€ mMa 1o-mMaJiko l'IOTpe6HOCTI/I Ipe3 CJIICABAIIUTC I'OJUHU.

Bb3 ocHOBa Ha MpoBeNEHUS EKCIHEPUMEHTAJIEH TEXHUKO-MKOHOMUYECKH aHalIu3 Ha
IpUMEpEH MBTEH MPOEKT, Ype3 anpoOupaHe Ha e(eKTUBHOCTTA Ha KanuOpUpaHUs U aJanTUpaH
mozen HDM-4, aBTopbT npenopbyBa N3M0JI3BAHETO HA METOIOJIOTHATA 33 PA3BUTHUE U yIIPABJICHHE
Ha IbTUIIATA KAaTO MHCTPYMEHT 3a IMPOTHO3UPAHE HA IAPUYHHUTE IOTOLIM M ONTHMAJIHO

yIIpaBJIeHUE HA HHBECTUIIMUTE B I'bTHATA HHMPACTPYKTYpa.
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SAKVIIOYEHUE

WMuBecTuiuure B MbTHaTa WHPPACTPYKTypa HIrpasT KIOYOBA pOJIi 3a Iporpeca H
COLIMAJIHO-UKOHOMUYECKOTO pa3BUTHUE HA BCAKAa CTpaHa M Ha BCEKM OTACIEH peruoH. B
MKOHOMHMYECKH acCMeKT aBTOMOOWJIHHS TPAHCHOPT YBEJIMYaBa IPOM3BOJICTBOTO, 000pOTa U
pabOTHUTE MecCTa B CEKTOpUTE, CBBbpP3aHM C TPAHCHOpPTHATa JeiHOCT. B comuanen acmekr
IBTUIIATA JOIPHHACAT 32 OTKPUBAHE HAa HOBH IPOM3BOJICTBA, IMOAOOpSBAaHE Ha JOCTHITHOCTTA,
COLIMAIHUTE KOHTAKTH, 00pa30BaHUETO, MEAULIMHCKOTO O0CITyKBaHe, TIOBUIIIABAHE HA JOXO/UTE,

criMpaHe Ha mpolieca Ha obesmoasBane (Muxaiinos, H., 2014).

[TonoOpsiBaHeTO Ha EKCIUIOATAI[MOHHOTO CBHCTOSHHWE Ha MBTHO-TPAHCIIOPTHATa MpeEka
peanu3upa OINpENeNeH COLUAITHO-UKOHOMUYECKH e(EeKT, KaTro OCUTypsBa IOHW)KAaBaHE Ha
TPaHCIIOPTHO-EKCIUIOATALIUOHHUTE Pa3Xo/{, HaMallsBaHE HAa BPEMETO 3a II'bTYBaHE, KaKTO U
HaMalsBaHe Ha apapuiiHocTTa 10 mnbTUIara. [loxgbpxkaHero, MoJepHMU3ALMATa U
JOM3TPak/IaHEeTO Ha MbTHATa MH(QpaAcCTpyKTypa obaue M3KMCKBa OrpoMHH MHBecTUIMH. [lopamu
Ta3u NpPUYMHA ONTHMAIHOTO YIpaBJIIEHWE HAa WHBECTHIIMMTE B IMbTHaTa WHAPaACTPyKTypa €
KJIIOYOBO 33 OCUTYpSIBaHE Ha JBJITOCPOYHATA €()EKTHBHOCT M YCTOHYMBOCT Ha TPaHCIOPTHATA
cucreMa. 3a J1a ce OCUTypH ONTHMAIIHO yIpaBJICHUE HA MHBECTULIMUTE, € HEOOXOIUMO Te J1a ObIaT
AQHAJIN3UPAHU, IPOTHO3UPAHU U CHOTBETHO PA3NpPENEICHH BbB BPEMETO B PAMKHUTE HA ONPEIEIICH
aHaJIM3€eH MepHo. 3a ONpeesIHETO Ha IieflechoOpa3HocTTa, o0aue € HyKHa U MH(opmMarus 3a
MOJI3BaTEeNIUTE HA IbTHATA MHQPACTPYKTypa, KOUTO MOHACAT OMNPEAENIEHU Pa3XxoJu, CBbpP3aHU C

HEWHOTO M3II0JI3BAHE.

Ot npyra cTpaHa HEMPaBWJIHOTO IJIAHUPAHE HA MOJIPBKKATa U Pa3BUTUETO HA IIbTHATA
Mpeka BOJAT [0 3HAUUTEIHO YBEIMYEHHE HAa II'bTHOTPAHCIOPTHUTE IPOM3IIECTBHUS,
3aTOpMO3sIBaHe M 33JJpbCTBaHE Ha Tpaduka o MbTUIIATA, KOUTO ca C U3YepIiaHa Uil Ha FpaHuIaTa
Ha M34EpIBaHE IPOIYCKaTeJIHA CIOCOOHOCT. Bcuuko ToBa BOAM 10 3HAYUTENIHU 3aryou 3a

TPAHCIIOPpTHATA JIEMHOCT U 3a IsJIaTa HKOHOMHUKA.

Teii karo pecypcutre 3a NyOJMYHM WHBECTMLIMM B ITbTHaTa MHQpacTpyKTypa ca
OTPaHUYEHH, € OT U3KJIIOUUTEIHA BaXKHOCT TE3U CPEJICTBA /1a C€ U3pa3xoABar panuoHanHo. Karo
IPUOPUTET TpsiOBa Ja ce pemar npoOJeMHTe MO Hal-HaTOBAapeHUTE U OMAcCHU OTCEYKU OT

pCHy'6J'II/IKaHCKaTa IIbTHA MpPEKa, KATO CC€ B3CEMaAT HCO6XO,Z[I/IMI/ITC MCpPKHU 3a CBOCBpPCMCHHATA
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peanu3alys Ha NPOEKTUTE M MNPOTPAMUTE 33 PEMOHT, peXaOWIUTAlMsA, PEKOHCTPYKIHS H
JOW3TpaX/JaHe Ha MbTHA Mpexa. 3a Lenra € HeoOXoauM e(eKTHBEH HWHCTPYMEHT 3a
pa3pabOTBaHETO HA CTPATETMM 33 YIPABICHHETO Ha ITbTHAaTa MH(PACTPyKTypa Ha HAIMOHAIHO
HHUBO, KOWTO Jla TOAIOMOTHE B WACHTU(HUIMPAHETO HA HACTOSAIIMTE M OBACIIMTE HYXIH Ha
HACEJICHUETO M MKOHOMHKATa, Taka 4ye Jia C€ ONTHUMH3HpAT WHBECTULMUTE B OTIOBOP HA TE3H

HYXJIH.

OTHOCHO CBOEBpEMEHHATa MOJPHKKA Ha IIBTUINATA € BAXKHO J1a MOKE J1a C€ MPEIBUIN
pa3Mepa Ha Cpe/cTBaTa, HEOOXOMMH 3a BCSKA FOMHA, KaTO T€ OT CBOSI CTpaHa Ob/1aT IUIaHUPaHU
Ha 0a3a ACWCTBUTETHH HYXIHW, Taka 4Ye MBTHINATA Ja CE MOIABPKAT B MAKCUMAITHO T00PO
cberostHre. ToBa 1me crmocoOcTBa ga OBAAT yIOBIETBOPEHH MOTPEOHOCTUTE OT MOAJIPBKKA H
PEMOHT Ha JaJeH ITbT, BB3MPEIATCTBAHKK HETOBOTO BIIOIIABAaHE, TaKa 4Ye Jla HE Ce IeHepupar
HOCJIC/IBAIIA ITO-BUCOKM PAa3XOAM B PE3yiATaT OT OTIOXKEHUTE peMOHTH. [lo To3m HaumH
0J0OOPEHUETO B YIPABJICHUETO HA ITbTHATA MH(PACTPYKTypa ce M3pa3siBa BbB Bb3MOKHOCTTA 32
MMpeHaco4YBaHC Ha CpCACTBa KbM IPCBAHTHBHA IIOAAPDHKKA MW CHOTBCTHO HaMallIBaHC Ha

OTJIOXKCHATa peX8.6I/IJ'II/ITaI_[I/I${.

[To oTHOLIEHUE TOU3TPAXKAAHETO U PA3LUIUPSIBAHETO HA MbTHATA MpeXka, HEOOXOAUMO € J1a
Ce M3II0JI3BAT METO/IM 34 CPaBHSABAHE HA AJITEPHATUBHU IIPOEKTH, YPE3 UKOHOMHUYECKH aHAIIU3H, 32
Jla Ce OIpPENEeNsAT T€3U BAPUAHTU HA MPOEKTH, KOUTO € MMAT HAW-TOJISIMO BB3JIEHCTBHE BBPXY
MKOHOMMKaTa U 0OlIecTBEHOTO OiarochcrosiHMe. ToBa mpenmojara Ja MMa JeWcTBall MOJEN
KONTO Ja JaJe BbB3MOXKHOCT Jla C€ U3BbpIIAT MNPEAVUHBECTHUIIMOHHU IIPOYYBAHMS 3a
OCBUIECTBUMOCT Ha J1aJIeH NMPOEKT Ha 0a3a TEXHUKO-MKOHOMUYECKH aHAIM3U, KOUTO /1A 3aLIUTIT
WIM J1a OTXBBPJAT JAJECHO NMPOEKTHO DPEIICHHME, CBBP3aHO C M3IPAKJaHE HA HOBU YYaCTBIH,
YIIUPEHUETO Ha ChIIECTBYBAIM TaKWBa Ha 0a3a AEWCTBUTENEH U MPOTHO3eH TpaduK, Taka ue J1a
ce ompaB/iae peasHaTa He0OXOIMMOCT OT J1aJieHa HHBecTUlMs. ToBa mpeamnonara aa ce pasrieaar
cepusi OT aJlTEpHATHBH, M3MEXAY KOUTO Ja ce u3bepe Hail-ontumanHara. Ilo Tasu HauuH
HAaIlPaBEHNUTE KAallUTAJIHHU BIIOKEHUS IIE CE BB3BBPHAT B OTHOCUTEIHO KPAaTKH CPOKOBE, HEHIO
KOETO € OCHOBHO U3MCKBaHe NpM IUIaHUpaHe, TMporpaMHpaHe u (QUHAHCHpaHE Ha
MHBECTUILIMOHHUTE MPOEKTH, a MOJ3UTE 3a OOIIECTBOTO 1€ ca 3HaYMTEIHU. ToBa Moxke 1a Obie
ofpeieNieHo Ha 0a3a CpOKBT Ha OTKYIyBaHe HAa MHBECTHUIIMSTA, KOWTO 1€ Aaje UH(OpMaIHs Kora

KalmMTAJIOBUTC pasxodru MW pPasxoAuTe 3a HNOAAPBIKKA IIC 3alnodHaT Aga T'CHEpUpaT II0JI3HU 3a
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MMOJI3BATCIIUTC, HU3PA3CHU B HMKOHOMHA OT TPAHCIIOPTHO-CKCIUIOATAIIMOHHU pPa3sxodu, CIICCTCHH

pa3xoaM OT BpeMe 3a IIbTyBaHE U OCTOMHOCTEHA HaMaJleHa aBapUIHOCT.

3a menuTe Ha TOpHOTO, AeiicTBamiara B bwarapus ,,MeTtomukara 3a ompejaensHe Ha
WKOHOMHYECKaTa €EKTUBHOCT HAa TPOCKTH B ITBTHOTO CTPOUTEICTBO“ OT 1990 r. Beue He oTroBapst
Ha ChBPEMEHHHUTE yCIIOBHS M TIOTPEOHOCTH M HA MPAKTUKA € Henpmioxnma. HeobxommmMo e HoBa

MCTOHO0JIOT U, KOATO Ja OCBbBPCMCHU U HAATPpAAU Ta3U MCTOI[I/IKaTa.

[Topagu Tasu npuumHa Ou Owmio nenecboOpa3sHo B bbiarapus na uma edexkTuBeH
MHCTPYMEHT, KOWTO J]a MOAINOMara mbTHaTa areHIus Ja U3BbpIIBa KPATKOCPOUHO U IBJITOCPOYHO
MJIaHUPaAHE Ha Pa3XOJAUTE 3a MOJAPHKKA U PA3BUTHE HA IMbTUILATA U KONTO J1a € B CbOTBETCTBHE C

Ilei/JICTBI/ITCJ'IHI/ITC HYXXJIW HAa I'bTHATAa MpPEKa.

B Ta3u BpB3Ka U B U3IbIHEHNUE HA OCHOBHATA L€J1 HA IUCEPTAllMOHHUSA TPYL Ca POYyUYEHU
U aHAJIU3UPAaHU YTBBPAEHU B MEXKIyHApOJHATa IpPAaKTHKa MHCTPYMEHTH 3a IUIAaHHpaHe U
yIpaBJIeHUE Ha MHBECTUIIMHTE B ITbTHAaTA HH(PpaACTpyKTypa. B pe3ynrtar or u3BbpIICHHUS aHATU3 €
n30paH HMHCTPYMEHT, YHMUTO BB3MOXKHOCTM B MaKCHMalHa CTENEH Ouxa yAOBIETBOPUIU
NOTPeOHOCTUTE Ha IIbTHILA OT PeryOJUKaHCKaTa IbTHA MpeXa. B u3mbiiHEeHHe Ha 3a/auuTe Ha
JMCEPTALMOHHUSA TPy € pa3paboTeHa METOJ0JO0THs 3a Pa3BUTHE M YIPABJICHUE Ha IBTHUILA Ha
6a3a mogena HDM-4, kaTo nmpakTHUeCKH IPUII0KUM UHCTPYMEHT 3a IPOrHO3MpPaHE Ha MAPUYHUTE

MOTOIIM U ONITUMAJTHO YIIpaBJICHUE HA MHBECTUIIMUTE B TbTHATa HH(PpacTpyKkTypa Ha bearapus.

B xoma Ha um3ciaenBaHETO MOACIBT € KaJ'II/I6pI/IpaH U aganTupaH KbM HAIIMOHAJIHHUTEC
yciioBus, CHa6I[CH C HeO6XO,Z[I/IMI/ITe BXOOHH JaHHHU U anp06HpaH BBPXY IIPUMCPCH IIBTCH ITPOCKT.

B®3 ocHoBa Ha TO31 mnmpormnec € pa3pa60TeHa MCTOAOJIOrUsA 3a HErOBOTO IMMPAKTHYCCKO IMpHUJIarale.

3a M3MBJIHEHUETO Ha Ta3M 3a/lada € U3BBPIICHO MOJEBO 00cieIBaHEe HA ChCTOSTHUETO Ha
OTIpeIeNIeHN Y4acThIM OT penyOauKaHcKaTa IbTHA MPEka, MOMaJallyd B 30HaTa Ha BIMSHUE Ha
aHanmu3upaHus npoekT. CbOpaHu ca JaHHU MO OTHOILIEHHE HAa TEOMETPUUHUTE XapaKTePUCTUKH U
YCTaHOBEHUTE JIe(PEKTH 10 T€3U yUaCThIH, KaTO ChIIO TaKa ca MOUCKaHU U O(UIIHAIHYU JTAaHHU OT
Arennus ,IIpTHa HHQpacTpykTypa™ 3a mepuosna Ha HU3BBpIIABAHE HA MOCIEAHUTE PEMOHTH.
Cpo0pa3Ho jAeicTBanaTa HOpMaTUBHA ypenda ca pa3paboTeHH HAO0Op OT CTaHIApTH 3a BUIOBE
pPYTMHHAa W MEpPUOJUYHA MOAJIPHKKA, KAKTO Ca OINPEIEICHM KPUTEPUUTE M IParoBeTe Ha

HWHTCPBCHLNUSA, ITPU KOUTO TC3U CTAHAAPTHU Ia CC 3aJIeiicTBAaT. AHaJII/IBI/IpaHa € HHTCH3MBHOCTTA Ha
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aBTOMOOWJIHOTO JBIDKEHHE [0 YYacThIMTE B 30HaTa Ha BIMSIHHE CHOOPA3HO NOIy4eHATa
opunmanna nadopmanus or AIIM, B pe3yarar Ha KOeTo € pa3paboTeH MOJeN ¢ MPOrHO3a Ha
MHTEH3UBHOCTTa 3a 25-roAuMImHMs MepuoJ Ha aHanm3a. Ha 0Ga3a momydeHa odunuanHa
uHdopmanus 3a HacTeimaure [ITII-Ta MO Te3m ywacTpuu, ca OnpeAeseHN KoeQUIMEHTHTE Ha
aBapuiiHOCT. M30paH e mpeacTaBUTeNIEH 3a CTpaHaTa aBTOMOOWJIEH MapK 10 KJIACOBE NPEBO3HU
CpeACTBa, KOHTO € MpPEJICTaBeH C TEXHMYECKUTE XapaKTePUCTHUKH, UMAIlUd OTHOIICHHE KbM
aHaJIM3WTe. 3a IeJUTe Ha MPOBEACHUS aHaIU3, Bb3 OCHOBA Ha akTyanHa mHpopmanus ot HCU,
KakTO ¥ Jpyra OOINECTBEHO [IOCThIIHA HHGPOpMAIMsA, ca OIpEACICHH MapamMeTpuTe Ha
TPaHCHOPTHO-EKCIJIOATAIIMOHHN PA3XOIH, 1IeHA Ha TOPUBO-CMa304YHU MaTepUaH, LIeHa Ha TPy,
[IeHa Ha MaTepHajIM, pa3XxoJI 3a TEKyIl PEMOHT M MOAAbpkaHe. B pe3ynrtar Ha mpoBeneHHTE
NPOY4YBaHMs € OIpeJesieHa IIeHaTa Ha BPEMETO, KaKTO M I[eHaTa KOATO OOIIECTBOTO IUIAIIA B

pe3yJTaT Ha HACTHhIIUIIUTE PA3JIMIHUTE 110 TCKECT BUAOBC IITII-Ta.

BcenencrBue Ha €KCIIEPUMEHTAIHOTO NPUIIOKEHHE HA MOJEla BbPXY IPUMEPHHMS ITBTEH
MIPOEKT, TOJYYCHUTEC W aHAJU3MPAHU pEe3yJTaTH, aBTOPBHT MPENOphYa H3MOJ3BAHETO HA
METOJIOJIOTHATA 33 PA3BUTHE U yNpaBJeHHE HA MbTHUINA, Oa3upaHa Ha aganTupanus moaen HDM-
4 KaTo MHCTPYMEHT 3a MPOTHO3MpAHE HA MApUYHUTE IMOTOLM U ONTUMAIHO YIpaBlIEHHWE Ha
WHBECTHUIIMHUTE B TbTHATA HHMPACTPYKTYpa.

bescniopHo e, ue 3a na QyHKIMOHNpPA €PEKTUBHO TaKbB MHCTPYMEHT, II€ € HEOOXOaUM
roJisiM HH(OpPMAIIMOHEH U BPEMEBH PECYPC, HO MPUIIATAaHETO MY O MOAIOMOTHA, TOPH pa3perni
KIFOYOBH TMPOOJIEMH B HU3TPAKIAHETO, MOJEPHU3MPAHETO U TMOJABPKAHETO Ha MbTHATa
uH(]pacTpyKTypa B IBITOCPOUYEH TUIaH, TaKa Y€ Jia Ce CJIeIBAT HAIIMOHATHUTE CTPATETUYECKU U
€BPOTIECICKU MOCOKU Ha Pa3BUTHE.

3a cbKajeHUE CBhCTOSTHUETO Ha MbTHUINATAa B bbirapus mpoabikaBa Ja HM30CTaBa OT
HYXKJUTE ¥ OYaKBaHUATA Ha oOmiecTBoTO. TO € Jamed oT ToBa, Koeto B 3anaaHa u lleHTpanna
EBpomna pa3oupar noja kadecTBeHa u J00pe MoAabpkaHa mbTHA HHppacTpykTypa. Hanue ca nopu
TEHACHIINN KbM HOBO 3a0aBsHEe B TEMIIOBETE Ha PEMOHT Ha ITbTHATa MpPEXKa, rmopajau orpaHn4aBaHe
Ha (UHAHCOBUTE peCypcH W TPYAHO pa3dupaeMu 3a OOIIECTBEHOCTTA aAIMUHUCTPATHBHU
MPEnsITCTBUSL.

Ta3u HeraTMBHA TEHACHIIMS MOXE J1a ce MoJ0o0pH upe3 MpuiaraHe Ha METOJOJIOTHS 3a

pa3BUTHE W yMpaBJICHHE Ha MhTHUIIaTa Ha 0aza mozenma HDM-4, ¢ xosto mMoxe nma ce nmane
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BB3MOXKHOCT 3a MPEIBUIMMOCT HAa WHBECTULUHUTE B MO-IBJITOCPOYEH IUIAH TakKa, 4ye Ja ce
ONTHMM3HUPAT CPEJICTBATA 3a MOIBPKAHETO HA IsiaTta mbTHaTa MHGpacTpykrypa. [lomsure ot
MPUJIaraHeTo Ha TaKaBa METOA0JIOTHs Ouxa OWJIM OT TOJISIMO 3HAYEHHE 3a MPABUIIHOTO HACOUBaHE
U pPaBHOMEPHOTO pasnpezesieHne Ha (UHAHCOBHUTE CPEJCTBA B I'bTHATa MHGpACTPYKTypa U 3a
MKOHOMHMKAaTa Ha CTpaHara.

B Tasu Bpb3Ka H3MOJI3BAHETO HA TO3M HMHCTPYMEHT MOKE Ja IMOANOMOTHE Hai-Beue
aJMUHHCTpAIMATa, yIpapisaBaiia PemyOnrkanckaTa mbTHa MpeKa B JIMLIETO Ha AreHius ,JIbTHa
uH(ppacTpyKTypa““ 3a B3eMaHETO Ha PELICHUS OTHOCHO HEOOXOAMMOCT OT M3rpakJaHe Ha HOBU
y4acThIM, IJIAHHPAHE HA HABPEMCHHA PEXaOWIUTAIUS M PEKOHCTPYKIUS HA CHIIECTBYBAIIH
TaKWBa U U3TOTBSIHETO HA CTPATETHsl 32 ONTHUMAITHA MTO/IPHKKA BBB BpeMeTo. ToBa Ou 1O3BOIHIIO
Ha M'BTHATA areHIMs J1a U3BBPIIBA CPETHOCPOUYHO M IBJITOCPOUYHO TUIAHUPAHE HA Pa3XOoJuUTe 3a
pa3BUTHE U MOJIPHKKA U Ja MPOYyYBAa MHBECTUIIMOHHUTE HAMEepPEHUs o mbTulara Ha bearapus,
pasnoyaraiiku ¢ e(eKTUBEH HMHCTPYMEHT 3a ONTHUMAJHO YIMPAaBJICHUE HA WHBECTULIMHTE U

MIPOTHO3HMPAHE HA MaPUIHUTE TIOTOIH B IbTHATA HHAPACTPYKTYpa.

Karo pesynraT, TO3M HHCTPYMEHT IIe ChJACHCTBa Ja ce MoJ00pU CHCTOSHHUETO U
pa3BUTHETO Ha WBTHUA CEKTOp 4Ype3 MoAoOpsBaHe Oe3omacHOCTTa U KoMmdopra Ha
penyOIuKaHCKUTE MBTHUIIA, KaTO €THOBPEMEHHO C TOBA C&€ MHHUMHU3UPAT OOIIUTE TPAHCIOPTHU
pa3xo/iu 3a MOJI3BATEIUTE U ChOTBETHO CE pealn3upaT MKOHOMUU 3a OOIIECTBOTO.

Cnen xanmuOpupanero Ha Mmojena HDM-4 kbM HallMOHAJIHUTE YCJIOBUS, HETOBOTO
3axpaHBaHe C HEOOXOAMMHTE BXOJHM JIaHHU U ampoOHpaHe BHPXY NPHUMEPEH MBTEH MPOEKT,
OCHOBHaTa Te3a 0e MOTBBPACHA, a UMEHHO Y€ MOXE Ja ce Cbh3/aje e()EeKTUBEH MEXaHU3bM 3a
NPEIBUIUMOCT U IUIAHUPAHE Ha UHBECTUIMHUTE B MO-IBJITOCPOUEH IJIaH, KaTO MO TO3HM HAuMH Ce
ONTUMM3HUPAT CPEACTBAaTa, HEOOXOMUMHU 3a U3TPAKIAHETO W MOAABPKAHETO Ha MbTHATa
uH(ppaCcTpyKTypa.

To3zu mporec noBene 10 pa3pabOTBaHETO HAa METOA0JIOTHS 3a MPAKTHUECKOTO MPUIIOKEHUE
Ha MOJelNa, ocurypsiBaiia e(pekTUBEeH MHCTPYMEHT 3a MPOTHO3MpaHEe Ha MapUYHUTE MOTOLH U
ONTUMAJHO YMpaBJIi€eHUE HAa HHBECTUIMUTE B MbTHaTa HHPpacTpykTypa. Bb3 ocHOBa Ha
MPOBECHOTO M3CJIEABAHE MOXKE Ja CE 3aKJII0YH, Y€ NIOCTABEHATa 11eJ U KOHKPETHUTE 3aJaul Ha

AUCCPTAIUOHHUA TPY €Ca YCIICIITHO PCATTU3UPAHU.
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CnuchbK ¢ NPUHOCHTE HA TMCEPTAUOHHUA TPY/

1. Hayuno-meopemuynu npurocu:

Ha 6a3ara Ha 3aab1004€H TUTEpaTypeH aHAU3 € U3BbPILEH CUCTEMaTHYeH Mperien u
CPaBHUTEJIEH aHAJIU3 HAa OCHOBHU XapaKTEPUCTHUKU U €JIEMEHTH Ha MpPUJIAraHu OT
TEOpHsiTa U B IPAKTUKATa MHCTPYMEHTHU 3a MPOTHO3MpPAHE HA MAPUYHUTE MOTOIU M
yOpaBlieHUE Ha WHBECTHIIMUTE B IMbTHaTa WHQPACTPYKTypa ¢ oOrjiea moao0psBaHe
CBhCTOSIHUETO Ha peryOIuKaHCKaTa MbTHA MPEKa.

Upe3 cuHTE3 Ha NPUIIOKUMHU TEOPETUYHH MOJENU 3a OIEHKa ePEeKTUBHOCTTAa Ha
MHBECTUIIMUTE U 32 IPOrHO3MPAHE Ha MAPUYHUTE OTOLHU € MPEIIOAKEH aBTOPOB MOJIET,
ONTUMM3HPAI] YAOBIECTBOPEHOCTTA HA MOTPEOUTENNTE HA TBTUILA OT PeMyOINKaHCKaTa

I'bTHA MPEKA.

1I.  Ilpunoosichu u memoouuecku NPUHOCU:

Ha Ga3ata Ha 3aqpa00ueH NPWIOKEH M CTaTUCTHYECKHM aHAIU3 OT PEaTH3HPaHOTO
E€MIIMPHUYHO U3CIIEIBaHE HA IPUMEPEH ITBTEH IIPOEKT YPE3 U3I0JI3BAHE HA PEAIHU IaHHU
or Arenuus ,llpTHa mHppacTpykTypa“ M MHUHHCTEPCTBO Ha BBTPELIHUTE pabOTU
npeioxkeHusT monen HDM-4 e apmantupan v KaauOpupaH KbM HallMOHAJTHUTE
YCIIOBUS.

Ha ocHoBata Ha npuiI0KHHU 0000IIEHHS € U3rOTBEHA CPABHUTEIIHA OLIEHKA Ha Pa3JInyHU
ITEpHATHBU IIPU Pa3IUYHU [TapaMEeTPU HA IPUMEPEH I'BTEH MPOEKT U HA Ta3H OCHOBA
€ MpeUIoKeH paboTeH UHCTPYMEHTapUyM 3a IIPOTHO3HMpaHe Ha NapUYHUTE MTOTOLHU IIpU
OlICHKa Ha IbTHU IPOEKTH KATO € M3IO0J3BaH M aBTOPOB METOJ 3a M3MEpBaHe Ha
e(eKTUBHOCTTAa HA UHBECTULIMUTE B IIBTHIIATA.

[Ipy cuHTE3 Ha JNAHHUTE OT LEJNEBO IPOYYBAHE Ca MPENJIOKEHU NPUIOKHUMU B
OBArapcKUTE YCIOBUA MOAXOIHM 32 OCTOMHOCTABAaHE HA €PEKTUTE BbPXY MOJI3BATEINTE
Ha MbTHaTa HH(QpacTpykTypa. Ha Tasm ocHOBa, NpH H3MOJN3BaHE Ha aBTOPOBA
METOJIOJIOTHS 3a OLEHKAa Ha pa3BUTHETO M YIPaBJIEHUWETO Ha MbTHUIATA, €
CUCTEMAaTHU3UpPaH U TMPEJIOKEH, aJanTHpaH KbM HAIIMOHAIHUTE YCJIOBHUS, MOJEN 3a
IIPOrHO3MpPAHE HA NMApUYHUTE MOTOLM W ONTUMAIHO YNPABICHHE HA WHBECTULIUUTE B

nbTHaTa HHPPACTPYKTYpa Ha bbarapus.
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1. Xpucrona, /1. ,,Mexanu3zbm 3a eeKTHUBHO MOAIbpPKAHE Ha MbTHaTA UHPPACTPYKTYypa upe3
OCUTYpsIBaHE Ha aKTyaJu3MpaHa METOJMKa 3a IUIaHUpaHe HAa HABPEMEHHU PEMOHTH Ha
nbpTHIAaTa B bearapus”, KOOuneitna Hayuna koHdepeHuus mo ciaydail 50 rogwHH OT
Ch3JIaBaHETO Ha Karenpa ,,MikoHommdecka corumosorus®, 29 ampun 2025 r., COOpHUK C
noksaau. Homep ISBN: 978-619-232-903-7

2. XpucroBa, . ,Meromonorusita HDM-4 karo HHCTpyYMEHT 3a NPOTHO3UMpaHE Ha
WHBECTUIIMUTE B IBTHUINATA W YIpPaBICHUE HA MbTHaTa WHPpACTPyKTypa Ha beiarapus®,
Hay4yHO crircanue ,,Mexanuka Tpancnopt Komynukamuu®, Tom 23, 6poii: 1/2025 r., cratus
No 2643. Homep ISSN:1312-3823

3. Xpucrosa, /1. ,,COVID-19: Bb3aeiicTBus 1 IpeIU3BUKATEICTBA MIPE TPAHCIIOPTHHSI CEKTOP
MW OTIOBOp Ha TMAaHJEMHUATA OT IBTHU M TPAHCHOPTHU areHuuun MexayHapoaHa HaydHa
KoH(epeHIHs Ha TeMa ,, [eHJCHIINHA U CTPATeTHUH 3a BH3CTAHOBSBAHE HA MKOHOMHYECKATA U
obmecTBeHara cuctema cien manaemusaTa or  Covid-19 15-17 mapt 2023 1., CO0pHEK ¢

noksanu, ISBN 978-619-232-750-7, ctp. 249- 255



UNIVERSITY OF NATIONAL AND WORLD ECONOMY
Faculty of Economics of Infrastructure

Department of Economics of Transport and Energy

DILYANA YULIANOVA TYUFEKCHIEVA HRISTOVA

TOOLS FOR CASH FLOW FORECASTING AND OPTIMAL
MANAGEMENT OF INVESTMENTS IN THE ROAD INFRASTRUCTURE
OF BULGARIA

ABSTRACT

of a dissertation for the award of the educational and scientific degree "doctor"
in scientific field 3. Social, economic and legal sciences, professional field 3.8

Economics and management (transport)

Scientific supervisor:

Assoc. Prof. Daniel Yordanov, PhD

2025

64



The dissertation is structured into an introduction, three chapters, and a conclusion, and
comprises a total of 267 pages, including 182 pages of main text, 10 pages of references, and 75
pages of appendices. The text includes 26 tables, 13 figures, and 5 formulas. The bibliography

contains 116 sources, 57 of which are in English.

The dissertation has been discussed and directed for defense by the Department of
Economics of Transport and Energy at the Faculty Economics of Infrastructure of the University

of National and World Economy - Sofia.

The author of the dissertation was assigned to the Department of Economics of Transport
and Energy at the University for National and World Economy on 08.03.2022 with Order No. 979
of April 12, 2022, as a part-time doctoral student.

Scientific Jury:

Prof. Dr. Hristina Lazarova Nikolova
Assoc. Prof. Dr. Tashko Yordanov Minkov
Prof. Dr. Daniela Dimitrova Todorova
Prof. Dr. Donka Dimitrova Zhelyazkova
Prof. Dr. Eng. Nikolay Karev Karev

Reserve Members:

Assoc. Prof. Dr. Borislav Stefanov Arnaudov
Assoc. Prof. Dr. Iliya Dobromirov Gatovski
Assoc. Prof. Dr. Nina Ivanova Gergova

Assoc. Prof. Dr. Silvia Aleksandrova Hristova

The public defense of the dissertation will take place on 20 February 2026 at 2:00 p.m. in
the Scientific Councils Hall (No. 2032A) at UNWE.

The materials for the defense are available to the interested parties in the library of the

UNWE.

65



1. General characteristics of the dissertation

Relevance of the Topic
Economic growth is often reflected in the intensive development of road transport. The

dynamic increase in the vehicle fleet and the annual growth of traffic volumes lead to increasingly
intensive use of the national road network. The requirements for comfort, safety and efficiency also
rise, which increases the demands placed on pavement performance.

Bulgaria's road map for Europe begins with the national road infrastructure. While this map
is a constant criterion, road condition is a variable that changes over time. With or without traffic
load, roads deteriorate over time. Hence, the roads are dynamically changing their condition,
deteriorating in terms of structural capacity, safety and operational characteristics. At the same
time, roads in poor condition, not only reduce travel safety, but also lead to an increase in vehicle
operating costs. Such roads also require a reduction in the design speed, which results in an increase
in travel time, as well as diminished travel comfort. On the other hand, the significant increase in
the number of vehicles generates traffic congestion. Therefore, in order to reduce traffic congestion,
the construction of new road infrastructure, as well as the improvement of the existing one, yield
long-term economic and social benefits. By improving the road transport network, the following
can be achieved: 1) reduction in transport and operating costs; 2) reduction in travel time; 3)
reduction in road accidents; 4) reduction in traffic jams and others.

The construction and maintenance of road infrastructure is carried out primarily with public
funds, provided by the state budget, the European Union or other financing institutions. These are
public expenditures that should be invested in the most effective way.

Overall, over the last 20 years, the Republic of Bulgaria has invested less in the road sector
than other EU countries for rehabilitation and construction.

The relevance of the issues examined in the dissertation is determined by the public benefit
in ensuring that the roads in Bulgaria maintain their operational characteristics for as long as
possible, while the funds necessary for their construction and maintenance are timely planned,

targeted and optimized.

On the other hand, timely road maintenance aims to limit further deterioration of the road

network, reduce traffic accidents and reduce the need for subsequent higher costs as a result of
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postponed repairs. Accordingly, funds for construction and maintenance of the road network must
be optimally allocated to ensure safe and reliable operation..

This requires an effective tool for forecasting cash flows needed for maintaining and
developing the national road infrastructure, which would assist in identifying current and future

needs so as to optimize investments in response to these needs.

Since the funds required for the construction and repair of roads and their facilities are of
vast scale, their timely planning is important, in order to ensure their availability over time. This is
especially important for the repairs and maintenance of roads, which if not carried out on time,
their condition progressively deteriorates. Practice shows that in Bulgaria, to a large extent, repairs
and rehabilitation are carried out only when a road becomes practically unusable or, in extreme
cases, a road accident occurs. By that point, however, the road has deteriorated to such an extent
that the funds required for its restoration are multiple times higher, and the vehicle operating costs
for road users are significantly increased when using infrastructure of this nature.

Conversely, if a maintenance programme is predefined for a given analysis period and the
costs of required works over time are estimated, the necessary resources can be predicted for
specific road section or road sections. This would enable investment planning, both for the

feasibility study stage and for existing road infrastructure.

Objectives and Tasks

The purpose of the dissertation is to offer a modern and effective tool for forecasting cash
flows and managing investments in road infrastructure, thus improving the development and
condition of the road sector in the context of national goals in order to minimize total transport
costs and to generate savings for citizens, businesses and society. The concretization of the
objective is expressed in the development of an author's methodology for road development and
management, based on a proposed and adapted to the national conditions model, which will serve
as an effective tool for forecasting cash flows and optimal management of investments in the road
infrastructure of Bulgaria. The proposed methodological framework of the dissertation research
provides a scientifically based methodological scheme and a practically applicable tool for
assessing and planning investments, related to the development and management of the road

infrastructure in the country. The objective is achieved through the following main set of tasks:
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o Determination of the key characteristics of the road network within the scope of the
study such as functional classification, pavement types, geometric design characteristics, traffic
flow capacity, accident rates, etc.;

o Determining the main characteristics of traffic on the road network within the scope
of the study, such as intensity (annual average daily traffic) and growth rates (annual increase in
total traffic volume);

. Determining a representative national vehicle fleet and defining its physical and
operational characteristics;

° Based on current information from the National Statistical Institute, as well as other
publicly available information, determination of vehicle operating costs, labor costs, construction
materials costs, fuel and lubricants prices, maintenance costs, value of travel time and the monetary
valuation of accident losses;

During the implementation of the tasks set in the course of the research, the effectiveness
of the methods for performing technical and economic analyses has been checked and verified by
studying the possibilities and implementing a methodology for road development and management,
based on a proposed model, which would serve as a tool for optimal investment management and

forecasting of cash flows in the road infrastructure.

In carrying out the tasks set during the research will be checked and verify / have verified
and verified the effectiveness of the methods in performing technical and economic analyses by
exploring the possibilities and implementing a methodology for road development and
management, based on a proposed model, which will serve as a tool for optimal management of

investments and forecasting of cash flows in the road infrastructure.

Object of the research is the condition and development of the road infrastructure of the
Republic of Bulgaria. More specifically, the object of the research is limited to individual projects
for construction and/or rehabilitation of elements of the road infrastructure, for which the proposed
methodological framework generates data on forecast cash flows. This allows to verify the tool for
optimal management of investments in Bulgaria’s road infrastructure. In particular, the study of
the road infrastructure is limited to the study of the republican road network falling within the area
of influence of the studied sample project. The research covers the period from 2022 to 2024.

The subject of the scientific research is the optimization of investment management in the
road infrastructure of Bulgaria, through the implementation of a modern approach for investment
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management based on established world practices. Investment management is expressed through
the use of a system of indicators for evaluating the effectiveness of financial resources in the
analysis of projects in the national road network under specific conditions. This enables the
forecasting of cash flows and optimizing the necessary resources for the construction and
maintenance of the road infrastructure, in order to achieve maximum socio-economic effect from
the investments made.

The main thesis, examined and validated in the course of the research, is that by the use of
the developed methodology for road development and management in Bulgaria, an effective
mechanism for predictability and long-term investment planning can be created, thus optimizing
the financial resources needed for the construction and maintenance of the road infrastructure.

dissertation seeks to provide applicable knowledge that improves the development and
condition of the road sector. This is achieved through the verification of an effective tool for
forecasting cash flows needed for the maintenance and construction of national road infrastructure.
The benefits of this tool are to assist in identifying current and future needs and to allow
determining the effectiveness of investments, while simultaneously aiming to minimize the total
transport costs for road users and, accordingly generating savings for society.

Research methods: The research employs methods of theoretical generalization, statistical
analysis, forecasting, quantitative and comparative methods, as well as observation and
measurement. Based on conducted analyses and comparisons, conclusions and recommendations
are formulated. For processing, analyzing and graphically presenting the data, the software
products Word and Excel are used, along with photographic documentation.

The information sources for the study was collected from literature sources, scientific
publications, regulatory and strategic documents. Data used in the practical section were obtained
in accordance with the Access to Public Information Act from the Road Infrastructure Agency
(letter No. ZDOI-47/15.05.2024) and the Ministry of Interior (letter No. 812104-299/22.07.2024).

Data and information from own (author's) empirical research were also used.

Potential users of the research are the Road Infrastructure Agency (RIA), the Regional
Road Administrations and the Ministry of Regional Development and Public Works (MRDPW) .
In this regard, the use of the methodology can mainly assist the administration managing the
Republican road network, represented by the Road Infrastructure Agency, by providing it with an

effective tool for forecasting cash flows and managing investments in road infrastructure.
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2. Content of the dissertation

INTRODUCTION

CHAPTER ONE: THEORETICAL FOUNDATIONS OF ROAD INFRASTRUCTURE AND
INVESTMENT MANAGEMENT
1. Essence, purpose and key definitions related to roads, road traffic and transport infrastructure

2. Transport policies in the context of national strategies

3. Characteristics of road pavements and their deterioration over time
4. Investments in road infrastructure

5. Economic evaluation of road projects

CHAPTER TWO: TOOLS FOR FORECASTING CASH FLOWS AND MANAGEMENT OF
INVESTMENTS IN ROAD INFRASTRUCTURE
1. Methodology for determining the economic efficiency of investment projects in road

construction as a tool for planning and managing investments in road infrastructure

. Applicable tools for cash flow forecasting and investment management in road infrastructure
. Comparison between RTIM 3, HERS and HDM-4 tools

. General characteristics of the HDM-4 model

. Calibration and adaptation of the HDM-4 model

. Optimization mechanism of effectiveness in the HDM-4

. Data input of the HDM

. Model output data
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. Sensitivity analysis of HDM-4
10. Summary of HDM-4

CHAPTER THREE: DEVELOPMENT OF A METHODOLOGY FOR ROAD
DEVELOPMENT AND MANAGEMENT IN BULGARIA BASED ON ADAPTATION OF THE
HDM-4 MODEL: APPLICATION TO A SAMPLE ROAD PROJECT — CASE STUDY

1. Approach for adapting and calibrating the HDM-4 model to national conditions

2. Experimental application of the HDM-4 model for evaluating a sample project
3. Results and conclusions from the analysis of a sample road project
4. Summary and recommendations for using the HDM-4 based methodology
CONCLUSION
LIST OF CONTRIBUTIONS
APPENDICES
REFERENCES
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3. Brief presentation of the dissertation

CHAPTER ONE

THEORETICAL FOUNDATIONS OF ROAD INFRASTRUCTURE AND

INVESTMENT MANAGEMENT

The first section of the first chapter examines the purpose of roads, road traffic and
transport infrastructure. Based on literature sources, the main concepts relevant to the topic are
defined. The importance of the roads of the Republic of Bulgaria and their connection with
European international roads is determined. The road is examined as a complex engineering facility

with its respective functions and characteristics.

In the broad sense, the road, as a main component of transport, represents a strip of space
along which the movement of vehicles (rolling stock) takes place. In its entirety, the road is a
complex of engineering facilities whose purpose is to ensure the movement of vehicles and to serve
them. Roads must allow traffic to pass safely, quickly, comfortably and at a relatively low cost,

regardless of the type and composition of the traffic. These are its transport functions. (Sotirov, D.,

1983).

The technical characteristics of vehicles are improving dynamically. This improvement in
the characteristics of vehicles requires a corresponding improvement of the roads (pavement,

dimensions, geometric characteristics, etc.). (Sotirov, D., 1983).

It should be noted that in recent years, the EU has generally reported an increase in the
number of cars. Of essential importance for the proper planning and implementation of sustainable
development of the road network of the Republic of Bulgaria is the consideration of factors such
as the permanent increase in the total number of cars and the improvement of their dynamic

performance.

The study of road traffic is of utmost importance in determining the quantitative and
qualitative characteristics of traffic flows, as well as in developing forecasts for traffic growth.

Such information is essential for effective planning of road network development.
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According to BDS16578-87, valid to this day, motor vehicles are classified into seven

groups (table 1) to determine pavement design loads and the design hourly intensity.

Table 5. Classification of motor vehicles according to BDS16578-87

Group Type of motor vehicle Gross Symbol
Weight
(tons)
1. Motorcycles Mopeds and motorcycles with or without basket MC
2. Passenger cars Passenger cars of all brands and models, minibuses withto | To 3.5 LA

10 places, ambulances, light commercial vehicles with
payload to 1.5 ton

3. Light trucks Trucks of all brands and models From 3.5 to LTA
with payload from 1.5 to 3.5 ton without and with trailer 6.0

4. Medium trucks Trucks with payload from 3.5 to 6.0ton From 6.0 to

CTA

12.0

5. Heavy trucks Freight cars with payload 6 and over 6 tons Over 12 TTA
6. Trucks with trailers Trucks of all makes and models withone or more trailers Over 12 TA+P
7. Buses All types of buses BUS

Source: BDS16578-87

Traffic intensity represents the number of motor vehicles passing through a given cross-
section of the road, direction of traffic or traffic lane for a certain period (BDS 16578-87).

The intensity of traffic is of essential importance both in determining the main elements of
newly constructed roads, as well as for planning and choosing the type of road maintenance and
repair activities (NAPI, 2009).

According to the provision of Article 19, paragraph 1 of the Roads Act, Bulgaria’s national

roads are managed by the Road Infrastructure Agency. Republican roads are exclusive state
property.
Certain republican roads are included in the trans-European road network. (MRDPW, 2023)

Transport infrastructure summarizes the set of infrastructure facilities of the various types
of transport, which are organizationally integrated and which create the necessary prerequisites for
the spatial movement of people and goods. (Bakalova, V. and Nikolova, Hr., 2010). In this regard,
roads and their facilities are part of the transport infrastructure.

Improving road-transport infrastructure requires the implementation of specific transport

projects. The goals of such projects - namely the specific functions the infrastructure must fulfil -
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must correspond to the territorial context of the region or country where the project is implemented.
The main objectives of the transport project are related to improving the conditions for passenger
travel and the transport of goods both within the impact area, as well as improving environmental
quality and the well-being of the population served (European Commission 2014).

The second section of the first chapter examines transport policies in the context of

European and national strategic goals.

The EU transport infrastructure strategy, as defined in the TEN-T guidelines, aims to
improve the quality of transport infrastructure through new investments and efficient use of
existing infrastructure in order to improve accessibility, mobility and safety, and aligning with

transport demand. (European Commission 2014).

Transport plays a key role in the development of any modern society, as a means of
economic development and a prerequisite for achieving social and regional cohesion. Bulgaria's
transport sector is of exceptional importance for increasing the competitiveness of the national

economy and serving the population (MTITS, 2021).

The vision for development of Bulgaria’s transport sector aims for a modern, efficient and
safe transport system by 2030, fully satisfying the need for high-quality and safe transport. Road
infrastructure is a fundamental element of the transport system, which ensures the mobility of

people and at the same time has a huge impact on road safety. (MTITS, 2021).

An efficient road network is an important factor for economic and social development. At
the same time, road construction and maintenance consume a substantial share of national budgets,
while user costs for vehicle operation and depreciation are even higher. For this reason, it is vital
to follow policies that minimize total transport costs for individual road sections and the network

as a whole.

Bulgaria’s integration into the European space has led to a significant increase in traffic on
the main road transport corridors. The effective and sustainable integration of the national road
infrastructure into the European one aims to increase cohesion and improve connections between
the Republic of Bulgaria and the other EU member states, while at the same time posing new

challenges for further development, maintenance and optimization.
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Section three of the first chapter describes the characteristics of road pavement surfaces
and their deterioration over time. The various types of pavement defects are defined, especially

those representing potential hazards for road users.

Road pavements deteriorate as a result of several factors, namely: traffic load, pavement
type and structural strength, condition of the base, materials used, quality of construction, climatic

conditions, as well as insufficient or inefficient drainage systems.

Regarding traffic load, pavement damage is most significantly influenced by heavy goods

vehicles.

In terms of climate-related deterioration, environmental factors affect pavement fatigue in
multiple ways. Temperature variations and moisture content influence the strength, durability and

bearing capacity of materials in pavement layers and the subgrade.

Defects in pavement structure, in addition to significantly reducing driving comfort, also

represent significant safety risks for road users.

In fourth section the importance of investments in road infrastructure and the need for their
planning are examined. The regulatory framework related to the construction and maintenance of

road infrastructure is reviewed.

Investments in road infrastructure are strategic and of great public importance. In the
broadest economic sense, investment in road infrastructure includes activities related to the repair,
rehabilitation, and modernization of existing roads and road facilities, as well as the construction

of new ones.

At the same time, it is necessary to analyze the effectiveness of investments in view to their
management, since this analysis is a fundamental tool for ensuring rational and sustainable use of
limited financial resources in the road sector. The assessment of effectiveness makes it possible to
identify the most effective investment solutions, optimize strategies for infrastructure maintenance
and development, and ensure the achievement of maximum socio-economic benefits from the

invested funds.

The economic efficiency of carrying out road rehabilitation or construction activities is
determined through a system of indicators and evaluation approaches, with preference often given

to determining the payback period of investments (Vasilev & Arnaudov, 2012).
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The payback period expresses the time during which the investments made are “paid back”
(repaid) by the income received from them. Usually, different alternatives can be implemented to
solve a specific task related to the development of transport. Of these, the most effective is the
option that requires minimal investment and provides minimal operating costs. In practice,
however, such “ideal” options are very rare. Most often, it happens that the alternative that requires
the largest investments provides the largest savings in operating costs and vice versa. In such cases,
the most economically advantageous alternative is established by determining the terms for the
payback of the investments for the alternative options.

When planning investments in the road sector, it is necessary to assess all costs associated
with the proposed project. These include construction costs, maintenance and rehabilitation costs,

road user costs and all other external costs that can be directly attributed to the road project.

Perhaps the first reference to the concept of economic valuation, where benefits to road
users are taken into account, is from 1847 by W. M. Gillespie: “The minimum of cost is, of course,
highly desirable, but the road which is really the cheapest is not that which has cost the least money,
but that which yields the most profitable return in proportion to the amount spent on it” ( Gillespie,

W. M., 1850).

For optimal management of investments in road infrastructure, however, it is necessary not
only to analyze their effectiveness, but also to forecast and plan the necessary amount of funds for
each year within a certain period. Such an approach allows to ensure that the road network is
maintained in the best possible condition, while guaranteeing long-term sustainability of

investments, rational allocation of resources and minimizing costs for road users.

Investing in road infrastructure itself leads to time savings (or time cost reduction) for road
users, reduced operating costs, improved safety and increased comfort.

Despite the above, however, the need to maintain the road network is often neglected. The
road network only seems to become significant when a given section deteriorates to such an extent

that the pavement becomes unbearable to drive on.

Neglecting maintenance leads to both higher costs for the road agency and higher costs for

road users, as well as reduced user satisfaction.
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Section five of the first chapter examines the role of economic evaluation of road projects,
identifying the objectives for conducting such an evaluation. In order to achieve these objectives

and evaluate them, the mechanisms by which they can be measured are analyzed.

According to the European Commission document "Economic Appraisal Vademecum
2021-2027", the economic appraisal is defined as a process aimed at assessing whether a project
will contribute to overall social well-being and economic growth. It considers the benefits and costs
to society and measures the value that the project generates for all stakeholders to determine
whether society will benefit from the investment. The goal of road investment appraisal is to select

projects with a high economic return.

The size of the investment is determined by the construction costs and annual maintenance
costs of the roads, with the economic return mainly in the form of cost savings for road users due
to the provision of better road conditions. These three categories of costs constitute what is usually
called total road transport costs or life cycle costs in the case of project implementation (Kerali,

HGR, McMullen, D. and OOdoki,J.B., 2000).

A comprehensive measurement of economic and social efficiency is possible provided that
the social effect is "transformed" into an indirect economic effect, i.e., that it receives a monetary
value, which allows it to be compared (summed) with the direct economic effect (Vasilev, E., &

Arnaudov, B. 2012.)

Therefore, the main function of road investment appraisal is to estimate the costs of road
construction, road maintenance and road user costs for a given analysis period. This is achieved by
modeling the interrelationships between the environment, construction standards, maintenance

standards, geometric design parameters and road user costs.

In order to measure and calculate the benefits of new and reconstructed roads, it is necessary
to determine the pavement characteristics that would affect road user costs, namely vehicle

operating costs, travel time costs, and the costs associated with road accidents.

Vehicle operating costs are defined as the costs incurred by vehicle owners for their
operation, including fuel consumption, lubricant consumption, tire costs, repair and maintenance

costs, insurance, overheads, administration, etc.
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Travel time savings arise from increased speeds, free and uninterrupted traffic flow and/or
the use of shorter routes. Each of these circumstances, however, depends on the condition and
capacity of the road used. Various methods are possible for determining the cost of passengers'
time, usually distinguishing between the assessment of working and non-working travel time,

including commuting (European Commission, 2014).

Road accidents, besides being considered a great tragedy, also result in significant
economic damage. Therefore, it is crucial to identify and determine the relevant costs of road
accidents for a comprehensive economic assessment of the external costs of road safety (Nikolova,
C.,2024).

The valuation of road safety benefits consists of determining the value of the public costs
saved as a result of preventing road accidents.

In the same section, cost-benefit analysis (CBA) is examined as a tool for economic
assessment of advantages or disadvantages of a given investment decision in the field of roads, in
accordance with the guidelines in the European Commission. The concept of "lifetime" of the
transport project is examined, with an emphasis on the economically useful life, namely the

reference period, which is relevant to the study conducted.

Cost-benefit analysis (CBA) is an analytical tool used to assess the economic advantages
or disadvantages of an investment decision by quantifying the changes in welfare resulting from
its implementation. It aims to quantify all costs and benefits to society in monetary terms. These

include economic, social and environmental impacts (European Commission, 2021-2027).

The purpose of the cost-benefit analysis is to identify and give financial expression to all
possible impacts, in order to determine the costs and benefits of the project, after which the results
of the assessment are summed up, and a conclusion is drawn as to whether the project is feasible
and should be implemented. The costs and benefits are assessed differentially, by considering the
difference between the scenario involving the implementation of the project and an alternative

scenario in which the project is not implemented (European Commission, 2006).

In CBA, costs and benefits occurring over several years must be comparable. This is done
by discounting which results in a reduction of future benefits and costs. The main argument for
applying discounting is that most people (both public authorities and private companies) do not

value future costs and benefits as highly as present ones. (Koopmans , C. & Mouter, N. 2020).
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Once all project costs and benefits have been quantified and valued in monetary terms, it is
possible to measure the economic performance of the project by calculating the following
economic indicators: net present value, internal rate of return, benefit/cost ratio (efficiency

coefficient).’

The results of the cost-benefit analysis should demonstrate whether the project is desirable
from a socio-economic point of view, which is confirmed by a positive economic net present value.
The economic net present value is the most important and reliable social indicator of the CBA and

should be used as the main reference indicator for economic performance in project evaluation.

CBA is considered a useful tool for forming opinions on public projects, as the method
provides insight into the magnitude of positive and negative effects of a project by expressing them
in monetary terms. Since the final indicators of CBA (such as the benefit-cost ratio) provide clear
and comparable information, cost-benefit analysis makes projects comparable (Koopmans, C., &

Mouter, N., 2020)).

This part of the dissertation examines the expected effects of the application of cost-benefit
analysis and its importance in the evaluation of road infrastructure projects. The purpose of using
cost-benefit analysis is to assess the economic viability of a given project, ensuring that the project
brings positive net economic benefits, expressed in terms of net present value (NPV), at a certain
discount rate. For the economic evaluation of a given project, at least two alternatives are evaluated:
the “scenario without a project” and the “scenario with a project”. The annual road-agency costs
and road user costs are calculated for each of the alternatives separately for a certain period. As a
result, the total costs of the two scenarios are then compared. The resulting discounted cost stream
1s used to calculate the economic indicators that help determine the project’s economic viability

and, accordingly, the societal benefits, expressed in user cost savings.

In this regard, it is desirable to evaluate more than two project alternatives, which allows
for the economic comparison of project options and the recommendation to implement the project

alternative that maximizes the project's net benefits (NPV).

The development of investment project options is necessary due to the fact that the same
task (construction, reconstruction, etc.) can be solved in different ways and the best one should be
chosen. In order to obtain objective and justified results when comparing options, it is necessary to

comply with a number of requirements. An important requirement is that all options are evaluated
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using the same indicators. Another requirement is that all options are compared for the same period

(Vassilev, E., & Arnaudov, B., 2012).

Cost-benefit analyses are not only a means of evaluating the investment and choosing an
option for new construction, but also an efficient tool for planning the repair and maintenance of

existing roads, according to economic, technical and functional constraints (Mihaylov, N., 2014).

It is concluded that the decision-making process related to the development and selection
of the most appropriate strategy for the maintenance and reconstruction of road sections, as well as
for the construction of new ones, however, suffers from the lack of an effective investment
management tool that would ensure the preservation of the operational characteristics of roads in
Bulgaria for as long as possible in time. Minimizing the total costs for road infrastructure users
and, accordingly, achieving savings for society can be accomplished through the adoption of
modern and effective tools for forecasting cash flows and managing investments in road
infrastructure, as a mechanism for improving the development and condition of the road sector in

the context of European and national objectives.
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CHAPTER TWO

TOOLS FOR CASH FLOW FORECASTING AND MANAGEMENT OF
INVESTMENTS IN ROAD INFRASTRUCTURE
The second chapter examines various tools for forecasting cash flows and managing

investments in road infrastructure. The areas of their application, the possibilities and limitations

of each of them are analyzed.

The first section discusses the ,,Methodology for determining the economic efficiency of
road construction projects" developed by the General Directorate of Roads (GDR) in 1990. The
history and essence of the methodology are presented. A detailed review and analysis of the
methodology have been conducted, with the main conclusion being that it allows for a highly
versatile analysis of technical and economic tasks related to the construction of a new road,
reconstruction, modernization, or major repair of an existing road within the National Road
Network. It enables forecasting and determining the necessary annual costs for maintenance and
repairs over a specified analysis period. According to the methodology, the economic efficiency of
road investment projects is determined by comparing the expected economic effect over the entire
so-called "project" or "economic" life/period of the road with the one-time costs incurred for its

construction, considering the "time" factor.

In the course of the analysis of the Methodology, its strengths and weaknesses were

identified.

In summary, under the economic conditions of the 1990s, the Methodology provides a basis
for conducting comprehensive studies on the technical and economic efficiency of costs for
alternative technical solutions in road projects and offers a forecast of cash flows for the analysis
period. Considering the period when it was developed, it is quite natural that some of the economic

parameters and the approaches for their evaluation are not entirely up to date today.

Nevertheless, at present, this methodology remains the only formally “active” one;

however, due to its largely outdated nature, it is difficult to apply and has limited effectiveness.

Furthermore, for practical application of the Methodology, a software product is required,
which, because of its outdated platform, is incompatible with modern technologies and has
therefore been unusable for many years. In this regard, the Methodology from 1990, in addition to

needing an update, should also be accompanied by a functional software product to enable its
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practical application.

For this reason, it is advisable in Bulgaria to have an effective tool to assist decision-makers
in the planning and allocation of resources for the maintenance and development of road
infrastructure, while at the same time providing the opportunity to make optimal decisions in

accordance with the actual needs of the road network.

In connection with the above, the dissertation work is aimed at developing and proposing
an effective methodology that is adapted to the current economic, social and technical conditions,
so that it serves as a practically applicable and effective tool for assessing and planning investments

related to the development and management of road infrastructure in the country.

In this context, the dissertation is focused on the development and proposal of an
operational methodology adapted to the current economic, social, and technical conditions, so that
it serves as a practically applicable and effective tool for the assessment and planning of

investments related to the development and management of the country’s road infrastructure.

The second section of the second chapter examines applicable tools for forecasting cash

flows and managing investments in road infrastructure.

To select an effective tool for forecasting cash flows and optimal management of
investments in road infrastructure, several current and proven tools for assessing road projects have
been considered. These are the model of the English Road Laboratory (TRRL) — RTIM 3 (Road
Transportation Investment Model), the HERS system (Highway Economic Requirements System)
of the Federal Highway Administration of the US Department of Transportation, as well as the
HDM-4 model (Highway Development & Management ) developed by the World Bank. Each of

them is presented with its characteristics, areas of application, advantages and limitations.

RTIM 3 (Road Transport Investment Model) is a tool developed by the UK Transport and
Roads Research Laboratory (TRRL) for the analysis and optimisation of road infrastructure
investment. It is used to assess the economic and financial impact of road projects, focusing on

cost-benefit analysis and economic return estimates (Cundill , M.A., 1995).

HERS (Highway Economic Requirements System) is an analytical tool developed by the
Federal Highway Administration (FHWA) to assess investment needs for the U.S. highway system.

The system facilitates the development of highway investment programs through a computer model
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designed to simulate decisions based on the economic benefits and costs of alternative

improvement options. It is primarily used for strategic planning by determining the optimal level

of investment needed to maintain or improve the performance of highway infrastructure based on

economic principles.

HDM-4 (Highway Development & Management) is an analytical tool developed by the

World Bank, allowing for the performance of technical and economic analyses of alternative

solutions and approaches for the maintenance, repair, reconstruction and new construction of roads

of different classes. HDM-4 is essentially a decision support tool that allows for the processing of

data on the entire road network and road users, in order to provide appropriate information for the

long-term management of the road infrastructure, as well as for the optimization of maintenance,

rehabilitation works and related costs.

In the third section of the third chapter, as a summary of the three tools, a comparison is

made between the main characteristics of each of them, which are presented in Table 2.

Table 2. Comparison between RTIM 3, HERS and HDM-4 tools

Characteristi | RTIM 3 HERS HDM-4
Road transport | Highway Economic | Highway development
e investment model Requirements System and management model
Developed by The UK Transport and Road Feder.al. ' Highway | World Bank
Research Laboratory Administration, USA
It is wused primarily in | It is primarily used by federal | Widely used by national
developing countries to | and state transportation | governments, international
prioritize individual road | agencies. agencies and consultants
projects  in  resource- around the world. It can be
. constrained settings. adapted to different
Main users : ;
geographical and economic
contexts, making it suitable
for both developed and
developing countries.
It is applied to perform | Analysis and evaluation of | Analysis and evaluation of
Main economic assessments of | investments at the | both new projects and
application individual road projects. infrastructure level, mainly in | strategies for managing
the US highway system. existing road infrastructure.
Economic evaluation and | Emphasizes resource allocation | A comprehensive tool for
prioritization of the project. | and prioritization of projects | planning the construction
Scope from existing igfrastructure gnd maintenance of rogd
based on economic need for | infrastructure  and  its
reconstruction and | management, applicable
improvements. worldwide.
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Characteristi | RTIM 3 HERS HDM-4
cs Road transport | Highway Economic | Highway development
investment model Requirements System and management model
Focused more narrowly on | Optimizing funding allocation | Analysis and assessment of
assessing the economic | through economic analysis | road maintenance,
Key focus return on road projects. based on cost-benefit analysis. | reconstruction and
construction options based
on life cycle costs.
It uses a more limited set of | It primarily uses data from the | It uses a wide range of input
input data to be "powered". | Highway Performance | data regarding road
Its focus is on collecting a | Monitoring System (HPMS), | conditions, road
Input data set of infgrmation to assess Which is specific to the U.S. | maintenance .standards,
requirements the viability of the project, highway network. trgfﬁc data, accident data,
rather than on the detailed climate.
long-term impact of traffic
and pavement ‘“behavior”
over time.
Suitable for simpler | It ranks projects for | It considers a wider range of
economic assessments and | improvement and | factors related to the
C. project prioritization in the | reconstruction of existing road | technical and financial
Prioritizing .. . .
. context of limited resources. | infrastructure based on cost- | aspects of projects.
the project

benefit ratio and selects those
with the highest return on
investment.

Main purpose

Designed to calculate cost-
benefit ratios to identify
projects with the highest
return.

The focus is on maintaining
pavement quality, minimizing
congestion, travel times, safety
and emissions.

In-depth modeling of traffic,
pavement deterioration,
maintenance  costs, and
social costs.

Provides scenario analysis
capabilities to assess how
different variables such as

Provides limited scenario
analysis focused on different
levels of investment and their

Offers extensive scenario
analysis  with  custom
variable options to test

. fuel prices, economic | impact on the condition of | changes in technical and
Scenario . . .
analysis growth rates, and changes in | highways. economic parameters.
traffic volume will affect the
future.
A more general level of | Limited number of variables, | Ability to perform complex
e detail, suitable for single | oriented towards strategic | sensitivity analyses across
Sensitivity roject level assessments lanni multiple factors at the
analysis proj . planning. P

project and network level.

Source: Author's summary

After reviewing each of the tools, the following conclusions were drawn as a summary:
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RTIM 3 is oriented towards the assessment of the individual project, without allowing for
analysis of road network level, while at the same time being suitable for simpler economic
assessments and prioritization of projects in environments with limited resources. Given its specific
features and especially considering the fact that its focus is more on the analysis of road classes
with a not particularly high level of load and operated in climatic conditions very different from
those in Bulgaria, the author formed the opinion that it is not sufficiently suitable for the purposes
of the present study.

HERS 1is applicable to countries with a sufficiently developed and established road
infrastructure, where the need to implement entirely new road projects is not a priority, and the
emphasis is on maintaining the existing road network and its improvement. Regardless of the scale
of the analyses and the capabilities provided by the system, due to its strong dependence on the
local road condition monitoring system, its adaptation to conditions outside the United States is
highly limited.

HDM-4 supports decision-making for comprehensive infrastructure strategies related to
construction, maintenance and rehabilitation, planning investment needs and forecasting cash
flows, both at the network level and at the individual project level, with the needs of roads from
the republican road network being best met by the capabilities provided by the World Bank's HDM-
4 model.

As a result of this and in fulfillment of the main objective of the dissertation work, a tool
was chosen that most closely meets national needs and serves as a modern and effective tool for
forecasting cash flows and managing investments in road infrastructure, namely the HDM-4 model
(Highway Development and Management). The author concludes that HDM-4 would be more
applicable to countries like Bulgaria, where, in addition to the need to maintain existing roads, the
road infrastructure has not fully developed its potential. This leads to the need to build new road
sections - highways, expressways, as well as bypasses around populated areas to divert a significant
portion of transit traffic. For this reason, the author has chosen this tool as the most applicable and

relevant to the present study, and it has therefore been examined and analyzed in detail.

The fourth section describes the general characteristics of the HDM-4 model, providing a
rationale for the advantages and potential applications of the selected tool. Its functions, operational

algorithm, and the types of analyses that can be performed are presented in detail.
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HDM-4 is a tool that allows performing technical and economic analyses of alternative
solutions and approaches for maintenance, repair, reconstruction and new construction of roads of
different classes. It allows considering investment options for a single section, a large network of
road sections, or any other combination of road sections within a part of the road network. It models
future changes and critical aspects during the design service life of the road and can predict future
deterioration of the considered road sections. This includes predicting the deterioration of the
pavement under the influence of the weather factor and the impact of road users, as well as the
effects of maintenance on the condition of the pavement and the degree of its deterioration. It
models the time-dependent relationships between vehicle operation and road deterioration as part

of the assessment of the impact of road infrastructure investments on vehicle operating costs.

Based on this model, cash flows related to transport operating costs, maintenance and
operation costs are forecasted both at the single project level and at the road network level. The
HDM model can calculate the current amount of road agency costs and road infrastructure user
costs by assuming various estimated maintenance and rehabilitation activities for a certain analysis

period, using a certain discount rate (Kerali , HGR, Stannard, EE, and Odoki, J.B., 2000).

Accordingly, like any other analytical tool, HDM-4 requires input data entry and calibration

in order to build its internal models and begin to function fully.

For the purposes of the above, it is necessary for each study the following to be created:

e Road network data sets, which include a description and characteristics of the road
network consisting of one or more road sections and sub-sections;

o Traffic data sets , which include a description of representative vehicle groups with their
physical and dynamic characteristics, prices, etc.

e Data sets for activities related to routine and periodic maintenance and reconstruction.
After supplying the HDM-4 model with the appropriate level of data and input parameters,

the economic analysis module allows to:

- Assess the overall economic impact of the investment alternatives over their entire project
life;
- Determine the total net benefits (savings) for society resulting from the selection of the

investment alternatives/the relevant investment strategy;
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- Identify the most efficient investment or combination of investments among the competing

alternatives;

- Determine the economic efficiency indicators — NPV (Net Present Value), BCR (Benefit—

Cost Ratio), IRR (Internal Rate of Return), and the payback period.

The broad concept of HDM-4 can be presented as follows: The user defines a set of alternatives
that describe different options for investing in and maintaining the road condition. Investments
affect the condition of the pavement over time and the associated road maintenance costs. The
pavement condition and traffic conditions affect the impacts experienced by road users. The model
vehicle operating speeds and the consumption of transport—operating resources over time — such
as fuel, tires, and others. Multiplying these quantities by the unit costs of the respective components
yields the road user effect over time. By forecasting the cash flows and comparing the results of
the costs incurred by different investment alternatives, HDM-4 enables an assessment of the
relative advantages, cost savings, and benefits of the alternatives using economic principles. The
interacting sets of costs, namely those incurred by the road agency and those incurred by the road

users, are summed over time in discounted present values.

Section five of the second chapter emphasizes the need and importance of calibrating and

adapting the HDM-4 model.

Like any other analytical tool, HDM-4 needs to be supplied with input information and
properly calibrated in order to begin building its internal models and to “come to life.” It is well
known that every internationally adopted model of the HDM-4 type must be adjusted to the
conditions of the respective national or regional road network. Before HDM-4 can be applied in
any country, it must be configured and its forecasting models calibrated so that they reflect local

conditions.

The accuracy of the predicted pavement condition over time and vehicle resource
consumption depends on the level of calibration applied to the default values set in the HDM-4
model that corresponds to local conditions. For this reason, if local calibration is not performed,
the actual pavement deterioration trend and the deterioration predicted by the HDM may show
large differences. Thus, inadequate calibration may lead to underestimation or overestimation of

the required road budget (Bennett & Paterson , 2000).
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The HDM-4 model has three calibration levels, with the first having the highest stage of

applicability, while the third is primarily of scientific or research-oriented nature.

In summary, it should be noted that the parameters related to the effects on road users,
resulting in user costs for calibration level 1 are 28, for calibration level 2 also 28 and for calibration
level 3 — 30. On the other hand, the parameters related to pavement degradation and the effect of
rehabilitation works for calibration level 1 are 33, for calibration level 2 — 17 and 0 for calibration
level 3. The parameters related to traffic are only 3 from level 1. The parameters related to unit

prices are only from calibration level 1 and are 11, and those in the economic section — 2.

In the sixth section of the second chapter, the efficiency optimization mechanism in the
HDM-4 model is systematized. Each analytical tool involves the use of multiple and different types
of mathematical and logical models to predict the condition of the road over time, the resources
needed to provide the appropriate level of service and the magnitude of vehicle operating costs.
The following models are used in HDM-4: traffic model; pavement model; construction and repair
activities model (work standards); benefit assessment model; economic analysis model.

In section seven of chapter two, the necessary data provision is described to enable
analyses using the HDM-4 tool. The main data sets required as input for HDM-4 analyses are

categorized as follows:

1) Road network data, including: geometric characteristics, pavement type, pavement

structural strength and condition, and operating conditions;

(i1) road works data, containing historical records of works carried out on various road
sections, data related to planned construction and repair works and current and periodic

maintenance activities and the associated unit costs.

(ii1) vehicle fleet data: physical characteristics of representative motor vehicles groups,
vehicle load characteristics, annual mileage and service life, as well as data on operating costs of

the representative motor vehicles groups;

(iv) traffic data, including details of the composition, volumes and growth rates, types of

speed flows of traffic on each road section;
v) meteorological conditions characterising the geographical area in the analysis region.

vi) economic analysis parameters, including value of time, discount rate and base year.
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Based on the input data, the model analyzes a specific road or road projects and generates
the corresponding reports with the performed analyses. The general scheme of the model can be

presented as follows (Figure 1):

Road Network

—

Construction and
Maintanace Works

—

Vehicle Fleet

Figure 2. General scheme of the HDM-4 model
Source: Author’s concept

The eighth section of the second chapter summarizes the model's data input. Based on the
empirical and analytical dependencies built into the model, it is possible to display a significant
amount of information in tabular form, namely: traffic data, data related to the loss of road and
pavement performance, data regarding the impact on road network users, cash flows and economic
evaluation.

The reports that can be generated by the model are schematically presented in Figure 2.
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Figure 2. Groups of reports that are generated by the model

Source: Author’s concept

In section nine of chapter two, the sensitivity classes of the HDM-4 model to input data are
examined in order to identify the most critical elements in the analysis. For convenience, the model
parameters can be categorized into four sensitivity classes, as shown in Table 3

Table 3. Sensitivity classes of the HDM-4 model

Influence Sensitivity class (S) Elasticity
High I Over 0.50
Medium II 0.20-0.50
Low 11 0.05-0.20
Minor v Below 0.05

Source: HDM-4 Documentation Series , Volume 5, (PIARC)

In this regard, it is important to know the overall level of sensitivity of the model to each
parameter so that appropriate attention can be paid to important parameters and less emphasis
placed on secondary ones. Those data or model coefficients with moderate to high impact (SI and
S-II) should receive the most attention. Elements with low to negligible impact (S-III and S-IV)
should receive attention only if time or resources permit. The default HDM-4 values are usually

accepted for S-1II and S-IV elements, as these will usually provide adequate results.
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In the tenth section of the second chapter, a summary of the HDM-4 model is presented.
Conclusions are formulated regarding the benefits of implementing it at the national level and,
accordingly, from developing a methodology for road development and management based on the

model, which will be adapted to the conditions of Bulgaria.
In summary, HDM-4 enables to:

- make an economic assessment of the relevant investment project;

- analyze strategies for the construction of new roads, the reconstruction,
rehabilitation and maintenance of existing ones;

- assess the economic efficiency of the investment in a single road section or a
network of road sections;

- forecast the necessary annual costs for repairs and maintenance for a specific section
or road network for a specific analysis period;

- predicts future critical /qualitative/ changes in road behavior that will impact the

effectiveness of the investment, namely:

. volume and composition of traffic;

° deterioration of the road condition;

o the impact that various activities along the road will have on its condition;

. the impact on road users, including how the road condition and the type of

maintenance and rehabilitation activities performed affect vehicle operating costs, delays for
passengers and freight, accident rates, and their associated costs.

Based on the above and taking into account that one of the current problems concerning
road infrastructure in Bulgaria is the need to develop management systems and models that allow
for the analysis of the actual condition of road surfaces and, on this basis, the optimal allocation of
funds for construction and repair, the author is of the opinion that the World Bank's HDM -4 model

is applicable for Bulgaria and would have significant benefits from its implementation.

In fulfillment of the objectives of this dissertation, a methodology for road development
and management is being developed based on the HDM-4 model, adapted to national conditions,
so that it serves as an effective tool for forecasting cash flows and optimizing investments in

Bulgaria’s road infrastructure.
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CHAPTER THREE

DEVELOPMENT OF A METHODOLOGY FOR ROAD DEVELOPMENT AND
MANAGEMENT IN BULGARIA BASED ON ADAPTATION OF THE HDM-4 MODEL:
APPLICATION TO A EXAPMLARY ROAD PROJECT

In the third chapter of the dissertation and in fulfillment of the set objectives and tasks, a
methodology for the development and management of roads in Bulgaria has been developed based
on the selected HDM-4 model, which has been adapted to Bulgarian conditions through its

application on an sample road project (case study).

The first section of the third chapter describes the approach for adapting and calibrating the

HDM-4 model to national conditions.

Following the analysis of the HDM-4 model, a methodology for road development and
management has been proposed, serving as a tool for forecasting cash flows and optimizing
investments in road infrastructure. The methodology is based on a calibrated and validated model,
adapted to Bulgarian conditions through the adjustment of configuration data in accordance with
local standards and practices. For the purposes of the study, specific recommendations for adapting
and calibrating the HDM-4 model are presented, which allow the use of appropriate default data in
project analyses within the country. The approach is presented through an sample road project and

includes:

. Determining the key characteristics of the selected road network such as functional
classification, road capacity, pavement types, geometric and structural characteristics (roughness,

load-bearing capacity and the extent of surface defects);

o Determining the main characteristics of traffic on the selected road network, such
as annual average daily traffic (AADT), estimated traffic by direction for a certain time horizon

based on general profile counts;

. Determination of a representative vehicle fleet by vehicle class (passenger cars,
light trucks, trucks with 2 and 3 axles, articulated trucks with trailer with 5 or more axles and

buses);
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o Vehicle fleet data (selected nationally), including vehicle technical and load
characteristics, usage and service life, operational characteristics such as engine power and braking

power, as well as unit resource costs per vehicle;

o Traffic data, including details of vehicle composition, traffic volumes and growth
rates, types of speed flows (urban, interurban, highway type), and the hourly traffic flow pattern

for each road section.

. Determining the climatic and topographical features in the country that affect the
condition and "behavior" of the pavement in the area of influence of the project, such as altitude

and the need for winter maintenance;

o In accordance with the applicable regulations, determination of a set of standards
for road maintenance and repairs, such as milling, crack sealing, pothole patching, shoulder

maintenance, overlay, etc.

° Based on current information from the National Statistical Institute, as well as other
publicly available information, setting parameters for transport and operating costs, labor costs,

material costs, fuel and lubricants costs, and current repair and maintenance costs.

In the second section of the third chapter, the experimental application of the HDM-4

model for the evaluation of a sample road project is presented .

The present study aims to prove the applicability of the HDM-4 model as a tool for
forecasting cash flows and optimal management of investments in road infrastructure based on a
technical and economic analysis conducted on a road project selected by the author, namely the
Rila expressway (or its alternative as a highway) in the direction of Kyustendil-Dupnitsa-Samokov-

Bogoroditsa road junction- Trakia Motorway/Hemus Motorway.

The Rila Expressway or its alternative - the Rila Motorway is planned to connect the
Struma, Trakia and Hemus Motorways, through the construction of new road connections between
Struma Motorway and Trakia Motorway, Trakia Motorway and Hemus Motorway, Struma
Motorway and Hemus Motorway. With the construction of the Rila Motorway, another convenient
road connection between southwestern and eastern Bulgaria will become operational,

accommodating transit traffic in this direction. At the same time, it would reduce travel time to and
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from the Kulata, Ruse, and Vidin border checkpoints, as well as Burgas port, and help relieve

transit traffic through the city of Sofia.
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Figure 3. Rila Expressway with route: Kyustendil - Dupnitsa - Samokov - Bogoroditsa - Trakia
Motorway/Hemus Motorway
Source MRDPW

The methodology adopted in this study includes the collection and analysis of data on the
functional and structural condition of the studied road sections, as well as an analysis of the traffic
using these sections. Historical data on previous maintenance and rehabilitation activities, traffic
data and road accident data were obtained in accordance with the Access to Public Information
Act. The current condition of these sections was determined based on a field survey. Using these
data, a project-level feasibility analysis was performed using the World Bank HDM-4 Model. The
results obtained are analyzed in this study.

For the purpose of a more comprehensive analysis, the dissertation considers two project
implementation options, the first of which is provisionally referred to as Alternative 1, and the
second as Alternative 2, each of which is compared with the no-project scenario (base case

alternative).

This section of the dissertation presents data on the road network and the sections within
the project’s scope of influence. The boundaries of the project’s scope of influence are determined
by the location of the future routes of the Rila Motorway. In this way, it is possible to analyze the

traffic that would use the newly constructed sections, in relation to the operational characteristics
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of these sections, as well as to make a comparison with the condition of the existing sections and
the intensity of traffic on them. The main criteria for separating the presented road sections,
forming each of the alternatives, are the similar geometric parameters of the alignments within the
defined sections, as well as the assumption that at the beginning and end of each section there is a
probability of traffic merging and/or diverging, which will be reflected in the traffic volumes. That
is, each section is distinguished as such either due to its homogeneity along its entire length, such
as carriageway width, number of lanes and operational condition and/or the presence of a road
junction/road connection at its beginning and end, as a prerequisite for the inflow and/or outflow

of traffic, which determines the respective traffic intensity along this section.

The traffic hypothesis, representing the so-called "base case alternative" is based on

existing road sections.

For the roads within the scope of the study, a field survey of the individual road sections
was carried out. In terms of geometry, data were derived on the lengths of each of the sections, the
carriageway consisting of the number of lanes and their width, and the permissible speed according

to the vertical signage on these sections.

Table 4 shows the section numbers, names and lengths as entered into the HDM model
along with the main technical characteristics of the existing routes forming the Base case
Alternative. The technical parameters described in the table relate to the operational characteristics

and to the maintenance and repair standards of the respective section.

Table 4. Names and technical parameters of the sections from Alternative 0 (Base case)

Sect From To Length | Carriage | Design | Number of | Average
ion (km) way speed rise and |altitude (m)
No. width (m) | (km/h) falls (m
/km)
p.v. Zherkovo Yana
1.1 | (AM Hemus) (AM Hemus) 11 23 130 ! 480
Yana p.v. SOP at Hemus
1.2 | (AM Hemus) Motorway 7 23 130 1 485
SOP at the Struma
Motorway junction
(via the northern 26 120 2 550
1.3 | SOP at AM Hemus | expressway) 24
SOP on Struma | Daskalovo village
1.4 | Motorway (Struma Motorway) | 19 23 130 2 750
Daskalovo (Struma | Dupnitsa
1.5 | Motorway) (Struma Motorway) | 39 23 120 2 700
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SOP near | Samokov (Road II-
Gorublyane  (via | 82) 7 80 800
1.6 | Pancharevo) 48
sub-district on|SOP with Trakia
2.1 | Trakia Motorway | Motorway 46 23 130 640
SOP at Trakia | Boyana (through the
2.2 | Motorway southern arc of the| 15 26 80 650
SOP)
junction village of
Boyana , SOP Marchaevo (via Tsar
2.3 Boris I1I Blvd.) 11 11.5 80 700
fork Daskalovo (Struma
2.4 |village of | Motorway) 6 15 90 760
Marchaevo
Muhovo subdistrict | Kostenets
(at Trakia | (I-8 Highway) 7 70 680
3.1 | Motorway) 12
Kostenets Raduil
3.2 | (Route 11-82) (Route 11-82) 16 7 80 80
Raduil Samokov
3.3 | (Route II-82) (Route 11-82) 21 7 60 1000
Samokov Dupnitsa
34 (Route 11-62) (Route 11-62) - 10.5 90 750

Source: Based on author's own concept

Regarding the condition of the existing pavement for the individual road sections, the
following data were collected: roughness, number of cracks, number of potholes, degree of edge

break, rut depth and condition of drainage facilities.

Table 5 shows the data related to the condition of the existing pavement of the individual
road sections according to the above indicators, as set in the HDM model. It should be noted that
for the sections included in the Hemus, Trakia, and Struma Motorways, as well as the Northern
Speed Tangent, the survey was conducted in both directions of traffic, with defects on each

carriageway being weighted on average in the analysis of each section.
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Table 5. Condition and identified defects in the sections of Alternative () (Base case)

Number
Sect of Edge Ruth
ion Cracks in [potholes |break (m 2 |depth
No. |From To IRI value |% (pes/km)  |/km) (mm) Drainage type
p.v. Zherkovo | Yana Lined trench
1.1 |(AM Hemus) | (AM Hemus) 4 7 0 4 4
Yana p.v. SOP at Lined trench
1.2 |(AM Hemus) | AM Hemus 6 5 1 1 4
SOP at AM |SOP at the Struma
Hemus Motorway junction
(via the northern Unlined trench
1.3 expressway) 7 12 0 1 2
SOP on Struma | Daskalovo village Combined
1.4 | Motorway (Struma Motorway) |4 14 0 1 1
Daskalovo Dupnitsa Combined
(Struma (Struma Motorway) 10 0 1 1
1.5 | Motorway) 6
SOP at Unlined
Gorublyane trenches  and
(via Samokov areas  without
1.6 | Pancharevo) (Route 11-82) 12 20 6 10 6 drainage
2.1 |sub-district on|SOP with Trakia Lined trench
Trakia Motorway 6 7 1 0 4
Motorway
2.2 |SOP at Trakia | Boyana (through the Combined
Motorway southern arc of the|5 4 1 0 2
SOP)
2.3 |Boyana, SOP |junction village of Combined
Marchaevo (via Tsar
Boris 111 Blvd.) 9 8 2 7 4
2.4 | fork Daskalovo (Struma Unlined trench
village of | Motorway) 6 2 0 2 2
Marchaevo
Muhovo Kostenets Combined
subdistrict (I-8 Highway) 4 2 7 3
3.1 | (AM Trakia) 5
Kostenets Raduil Unlined trench
3.2 |(Route II-82) | (Route 11-82) 8 5 3 10 5
Raduil Samokov Areas without
3.3 [ (Route I1-82) (Route 11-82) 12 30 4 11 5 drainage
Samokov Dupnitsa Combined
34 (Route 11-62) | (Route 11-62) 4 0 0 0 2

Source: Based on author's own concept

In addition to information regarding the actual condition of the examined sections, the

HDM-4 model also requires data on previous repairs and rehabilitation activities. For this purpose,

official information was requested from the Road Infrastructure Agency (RIA) under the Access

to Public Information Act (letter to RIA with incoming No. ZDOI-47/15.05.2024 and response
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with outgoing No. RD-0I-48/29.05.2024) concerning the date of the most recent major repairs or
reconstruction of the sections of the national road network within which the defined homogeneous

road sections - subject to the analysis of the base case Alternative..

For the construction of the new connections, two Alternatives have been examined:
Alternative 1 — representing a motorway, and Alternative 2 — representing an expressway.
Alternative 1 is considered the more optimistic option, treating the route as a motorway with cross-
section G27 and a maximum permitted speed of 120 km/h, while Alternative 2 treats the route as
an expressway with cross-section G23.50 and a maximum permitted speed of 110 km/h. The main
geometric and technical parameters for each Alternative comply with the requirements of the
approved and currently applicable regulatory framework, namely Ordinance No. RD-02-20-2 of
28 August 2018 on road design issued by the Ministry of Regional Development and Public Works
(MRDPW). For the purpose of calibrating the model to local conditions, a set of maintenance
standards should be developed to model the routine and periodic maintenance that should be

performed on the different road sections.

Depending on the condition of the individual sections, both existing and newly constructed,
the implementation of various types of repair works of differing scope and complexity is envisaged
through the application of specific maintenance and repair standards. The determination of
standards for preventive maintenance and intervention thresholds must be carried out with
particular care, as they serve as the “lever” that can postpone strengthening or reconstruction works

over time without allowing pavement deterioration to occur.

In accordance with the current regulatory framework, a set of standards for types of routine
and periodic maintenance have been developed, as well as the criteria and intervention thresholds
at which these standards are to be triggered. Following the above recommendations, periodic
resurfacing (overlay) with a single-layer asphalt concrete coating of 40 mm at intervals of 10 to 15
years is envisaged to improve road sections, as this is the maximum permissible (limit) period after
which it is impossible to maintain good condition of the pavement with patching alone. In the
meantime, standards for current repair and maintenance have been provided, which include
potholes patching, cracks sealing and edge break repairing, and which standards are triggered as a

function of the traffic intensity and, respectively, the degree of its destructive impact on the road
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pavement. The costs for current repair and maintenance works set in the model are based on unit

prices taken from the Construction Price Guide, edition of the SEC "No. 1/2023".

For the newly constructed sections, indicative capital costs required for building the new
sections have been included. Given the absence of a bill of quantities, the cost values entered into
the model for Alternative 1 are based on prices used for the construction of motorway sections with
similar characteristics in recent years—namely Lyulin motorway (currently part of Struma

Motorway, Struma motorway and Hemus motorway using an average cost per kilometer.

For Alternative 2 (construction of an expressway), the cost per kilometer used is based on

the construction of Expressway I-1 (E-79) “Mezdra—Botevgrad”.

Both alternatives include the construction of a 2000m tunnel through Verila mountain, due
to the mountainous terrain of the Klisura area, so that the geometry of the route meets the criteria
for a motorway or its alternative expressway. When determining the price per meter for the
construction of tunnels, the price of the "Zheleznitsa" tunnel, which is the most recently built tunnel

in Bulgaria and is of such a length, was taken as a reference point.

The prices used are taken from the official website of the Road Infrastructure Agency and

are summarized by the author in Table 6. All values used are indicated in Euros (excluding VAT).

98



Table 6. Contract values and prices per km of construction of completed road projects from
the Republican road network

Construction Total Price in Euro per
Project Name Price in Euro length km
Ljulin Motorway (currently part of Struma
Mot from km 0+000 to km 19+200
otorway from © ) 185 000 000 19.2 9635417
Strume Motorway Lot 3.1
(ot kM 1744800 o kM 194+122) 70 526 580 12.6 5597 348
Maritsa Motorway Lot land Lot 2 (from
km 5+000 to km 70+620) 203 810 385 65.6 3106 866
Average cost per kilometer for a motorway 6113210
Road I-1 (E-79) Mezdra-Botevgrad
(from km 174+800 to km 194+600) 107216911 19.8 5414 996
Cost per km for Expressway 5414996
Zheleznitsa Tunnel on the Struma
Motorway 90 088 836 2 45044 417,97
Cost per kilometer for a tunnel with two tubes 45044 417,97

Source: Based on data from API. Users Profile https://www.api.bg/bg/profil-na-

kupuvacha-sled-30-dekemvri-2014/ , accessed on 17.10.2023, and summarized by the author

Table 7 (Alternative 1) and Table 8 (Alternative 2) reflect the section numbers as entered

into the HDM model, along with the lengths and estimated capital investment values of the new

sections forming the alternatives.

Table 7. Section lengths and capital investment for Alternative 1 - Highway

Capital investments for the
Section Ne Direction from To Km construction of the section in
Euros
A1l | Potop (erkovo road junction)at Hemus |\ 5y ot Trakia motrway 17 103 921 000,00
motorway
A12 [NoviHan at Trakia motrway Bogoroditsa road junction at Iskar dam 21 128 373 000,00
Al3 [Bogoroditsa road junction Samokov 18,5 113 090 500,00
Al4  [Samokov klisura 16 97 808 000,00
AlS5 Klisura tunnel 2 90 088 836,00
Al.6  [Klisura tunnel Dupnitsa 20 122 260 000,00
. . . Muhovo road junction at Trakia
Al1.7 [Bogoroditsa road junction 19 116 147 000,00
motorway
Total 113,5 771 688 336,00

Source: Based on author's own concept
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Table 8. Section lengths and capital investment for Alternative 2 - Expressway

Capital inves tments for the
Section Ne Direction from To Km construction of the section in
Euros
Potop (Jerk d juncti t H
iy | Potop (erkovoroad junction)at Hemus |\ 0y Trakia motrway 17 92 055 000,00
motorway
B1.2  [NoviHan at Trakia motrway Bogoroditsa road junction at Iskar dam 21 113 715 000,00
B1.3  [Bogoroditsa road junction Samokov 18,5 100 177 500,00
Bl4  [Samokov Klisura 16 86 640 000,00
B1.5 Klisura tunnel 2 90 088 836,00
B1.6  [Klisura tunnel Dupnitsa 20 108 300 000,00
BL7 [Bogoroditsa road junction Muhovo road junction at Trakia 19 102 885 000,00
motorway
Total 1135 693 861 336,00

Source: Based on author's own concept

The forecasts for the project’s cash flows should cover a period relevant to the project’s
economic useful life and its likely long-term impact. The number of years for which forecasts are

given should correspond to the project’s time horizon (or reference period).

For the road sector, the European Commission recommends a reference time period of 25-
30 years. In line with this recommendation, the economic model is built under the conditions of a
25-year analysis period. After this period, it is assumed that the newly constructed route, regardless
of its residual value and the maintenance and improvement standards applied over time, will need
complete reconstruction or rehabilitation, which is the subject of a new project and, respectively, a

new analysis period.

In this study, the effectiveness of the potential investment for the construction of a new
route will be examined in terms of savings in vehicle operating costs, saved travel time and
reduced accidents ( accident rates ), which would be realized provided that a certain part of the
predictable transport flows using the existing roads between Hemus and Struma Motorway, as well
as between Trakia and Struma Motorway (currently mainly passing through the city of Sofia)
would be transferred to the newly built Rila Motorway. For this purpose, it is necessary to analyze
the traffic hypotheses and to model traffic flows.

In order to analyze the benefits of a given alternative, it is first necessary to determine the
annual average daily traffic under the existing situation (the base case alternative) at the beginning

of the analysis period and to make forecasts for growth rates for the entire analysis period.
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To determine the existing traffic for the base case alternative, a traffic survey was carried
out on the roads within the area of influence through which traffic in this direction travels. For this
purpose, official information was requested from the Road Infrastructure Agency (RIA) under the
Access to Public Information Act regarding data on the average annual daily traffic (AADT) for
2022 and 2023 from the automatic traffic counting stations (ATCS) located within the territories
of the Regional Road Administrations of Sofia, Pernik, and Kyustendil (letter to RIA with incoming
No. ZDOI-47/15.05.2024 and response with outgoing No. RD-0OI-48/29.05.2024)..

Based on the processed data, the year 2022 has been adopted as the base year, as it reflects
the actual traffic intensity on these sections. Using the analyzed data from previous years, the
author developed forecasts for the annual growth rate from 2022 onward until the end of the

analysis period.

The initial composition of different vehicle types has been specified, and a forecast for the
annual growth rate of each vehicle type has been made for each road section. Traffic intensity
forecasts were prepared based on available vehicle count data from the Road Infrastructure Agency
for the previous five years, namely from 2017 to 2021, taking into account a relatively moderate

economic growth, and were compiled for the entire analysis period.

Based on the above, during the initial period 2023-2032, a growth rate of 3% per year is
projected for passenger cars and trucks; for the period 2033-2042, 3.5% per year; and at the end
of the analysis period, 2043-2047, 4% per year. Lower projected growth rates are expected for
buses, as the country already has good availability of this type of vehicle, coupled with an
increasing tendency toward the use of private cars, so a significant increase is not anticipated. The
determined projected growth rates for buses are 1% per year for 2023-2032, 1.5% per year for
2033-2042, and 2% per year for 2043-2047.

It should be borne in mind that the traffic growth forecasts are based on baseline intensity
data from a period with an uncharacteristic decline in traffic volumes due to Covid restrictions in

the period 2020-2022, which applies to all roads in the country.

In order to analyze the benefits of a specific alternative, it is also necessary to determine
the expected transport loads under each of the project alternatives (Alternative 1 and Alternative
2) at the beginning of the analysis period and, accordingly, to make forecasts for growth rates for

the entire analysis period.
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This traffic will represent traffic diverted from the existing “bypass” routes, which is
expected to be transferred to the new route as a result of the project implementation. Additionally,
newly induced traffic resulting from the project’s implementation will be included, generated either
by people who did not travel at all before the project or by existing users who will travel more

frequently due to the benefits of the project’s implementation.

Table 9 presents the estimated intensity of diverted and generated traffic on the newly
constructed sections, with effect from 2027, as a result of the investment. For the purposes of a
more “streamlined” analysis, the initial traffic intensity by section, as well as the growth rates, are

identical for both alternatives.

Table 9. Estimated AADT by section for Alternative 1 and Alternative 2

“Link 1 — Section: Potop (Zherkovo junction) on the Hemus Motorway to Novi Han on the Trakia Motorway”
Articulated trucks | Total no.
Year Light trucks Medium-duty Heavy trucks with [ with trailer with 5 of
Passenger cars Buses (service cars) trucks 2 and 3 axles or more axles vehicles
6pon (% pbcT| Bport [ % pbeT| Gpoit | % pbCT 6pon % pbCT 6pon % pbCT 6pon % pbCT
2027 4440 60 420 180 60 840 6000
2032 5106 3 63 1 483 3 207 3 69 3 966 3 6894
2037 6000 3,5 68 1,5 568 3,5 243 3,5 81 3,5 1135 3,5 8094
2042 7049 3,5 73 1,5 667 3,5 286 3,5 95 3,5 1334 3,5 9504
2047 8459 4 80 2 800 4 343 4 114 4 1600 4 11397

Link 2 — Section: Novi Han on the Trakia Motorway to Bogoroditsa junction near the Iskar dam

Articulated trucks | Total no.

Year Light trucks Medium-duty | Heavy trucks with | with trailer with 5 of
Passenger cars Buses (service cars) trucks 2 and 3 axles or more axles vehicles
6pon % pbet| 6pon | % pbecT| 6Gpont | % pbecT 6pon % pbCT Opon % pbCT Opon % pbCT
2027 5120 80 560 240 480 1520 8000
2032 5888 3 84 1 644 3 276 3 552 3 1748 3 9192
2037 6918 3,5 90 1,5 757 3,5 324 3,5 649 3,5 2054 3,5 10792
2042 8129 3,5 97 1,5 889 3,5 381 3,5 762 3,5 2413 3,5 12672
2047 9755 4 107 2 1067 4 457 4 915 4 2896 4 15196

Link 3 — Section: Bogoroditsa junction to Samokov

Articulated trucks | 1421 no.
Year Light trucks Medium-duty Heavy trucks with [ with trailer with 5 of
Passenger cars Buses (service cars) trucks 2 and 3 axles or more axles vehicles
6pon (% pbeT| Gport [% pbeT| Gpoit | % pbCT 6pon % pbCT 6pon % pbCT 6pon % pbCT
2027 5400 270 630 450 540 1710 9000
2032 6210 3 284 1 725 3 518 3 621 3 1967 3 10323
2037 7297 3,5 305 1,5 851 3,5 608 3,5 730 3,56 2311 3,5 12101
2042 8574 3,5 328 1,5 1000 3,56 714 3,56 857 3,5 2715 3,5 14188
2047 10288 4 360 2 1200 4 857 4 1029 4 3258 4 16993
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Link 4- section: Samokov - Dupnitsa
Articulated trucks Total no
Light trucks Medium-duty Heavy trucks with | with trailer with 5 ’
Year . of
Passenger cars Buses (service cars) trucks 2 and 3 axles or more axles vehicles
6pon % pbet| Gpon | % pbcT| 6Gpont | % pbcT 6pon % pbCT Opon % pbCT Opon % pbCT
2027 12000 600 1400 1000 1200 3800 20000
2032 13800 3 630 1 1610 3 1150 3 1380 3 4370 3 22940
2037 16215 3,5 677 1,5 1892 3,5 1351 3,5 1622 3,5 5135 3,5 26892
2042 19053 3,5 728 1,5 2223 3,5 1588 3,5 1905 3,5 6033 3,5 31530
2047 22863 4 801 2 2667 4 1905 4 2286 4 7240 4 37763
Link 5 - Section: Bogoroditsa junction to Muhowo junction at Trakia motorway
Articulated trucks
. . . X R X Total no.
Year Light trucks Medium-duty | Heavy trucks with | with trailer with 5 of
Passenger cars Buses (service cars) trucks 2 and 3 axles or more axles vehicles
6poii  [% pbet| Gpont | % pbcT| 6poit | % pbeT Bpoii % pbCT 6poii % pbCT 6poii % pbCT
2027 3840 240 420 360 180 960 6000
2032 4416 3 252 1 483 3 414 3 207 3 1104 3 6876
2037 5189 3,5 271 1,5 568 3,5 486 3,56 243 3,5 1297 3,5 8054
2042 6097 3,5 291 1,5 667 3,5 572 3,5 286 3,5 1524 3,5 9436
2047 7316 4 320 2 800 4 686 4 343 4 1829 4 11295

Source: Calculation by the Author

Since both alternatives use the same projected traffic intensity, with identical annual growth
rates, the difference between the two alternatives lies in their different geometry and, consequently,
their different construction costs. After determining the volume of traffic flows that would
potentially benefit from the investment, an analysis was carried out to identify the traffic that will
remain on the existing sections of the baseline alternative as a result of the diversion of some traffic

onto the newly constructed routes.

In order to assess the impact on road safety resulting from any road improvement or the
construction of a completely new project, it is necessary to value each accident in the area of
impact, differentiated by severity, so that the benefits or costs arising from the implementation of
a specific investment alternative can be calculated accordingly. For this purpose, the necessary

input data in the model for calculating the value of safety are:
* Number of vehicle kilometers traveled per year with and without the proposed project;

* Number of accidents occurring per year, per million vehicle kilometers for the respective

road section,;

» Average number of minor injuries, serious injuries and fatalities per year for the respective

road section,;

* Country-specific monetary value for minor injury, serious injury and fatality;
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For the purposes of this study, in accordance with the Access to Public Information Act,
information was requested from the Ministry of Interior regarding the number of road traffic
accidents in the area of influence of the examined sections (letter reg. No. 812104-299/22.07.2024).
Based on the data received, accident rate coefficients for each road section were calculated

according to the formula for the relative accident indicator Ur , specified in the Regulation on the

procedures for managing road infrastructure safety ", namely:

Ur = (Z.1 000 000)/(TQL) [number of accidents/per 1 million vehicle Km], where:

{Formula 2}

Z is the number of road accidents occurring in the established road section with a

concentration of traffic accidents for a one-year period of time;

Q — average daily annual traffic intensity for the same period of time (number of vehicles

per day);

L — length of the road section (km);

T — number of days for which Z number of accidents occurred, i.e. T = 365.

The results for the existing sections of the base case are presented in table 10 and have been

entered into the HDM- 4 model accordingly.

Table 10. Accident rates on existing sections (Base case)

_ Base case alternative (0)
Section Lenght (L) AADT 2022 Total | Injured | Dead Material

(@ damace |

Ne from -to Ury-k Ur Ur Ur
1.1§1.2 [Hemus" Motorway from "Zherkovo" to Soofia ring road 18 30387, 34,06 3,51 0,00 30,55
1.4  [Struma Motorway from sofia ring road to Dupnitsa 19 25435 29,48 0,57 0,57 28,35
1.5 [Struma Motorway from Daskalovo to Dupnitsa 39 23500 24,81 3,89 0,90 20,03
1.6  |MbT Il Road 11-82 from Sofia ring road to Samokov 43 4828 21,28 1,18 2,36 17,73
2,1 |[Trakia Motorway from Muhovo to Sofia ring road 46 33571 37,79 1,77 0,18 35,84
3,1 |Road I-8 from Muhovo at Trakia Motorway to Kostenets 12 22001 134,91 10,38 0,00 124,53
3.2§3.3 |Road Il -82 Kostenets-Raduil-Samokov 37 1826 20,52 1,14 2,28 17,10
3,4 |Road II-62 from Samokov to Dupnitsa 38 6000 21,63 8,41 4,81 8,41

Source: Based on data from the Ministry of Interior and calculations by the author

In order for the alternatives to be comparable, it is also necessary to predict accident rates

for the newly constructed section considered in Alternative 1 and Alternative 2.
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For the purposes of such an analysis, indicators of representative sections of the same class
of road are usually used, which most closely correspond in parameters, geometry and transport and
operational characteristics to the new sections under consideration. In this analysis, data from the
section “SOP at Struma Motorway to Daskalovo” from the base case alternative were used due to
the relatively similar characteristics of this section with the newly constructed sections. The
accident rates were calculated based on the estimated traffic that is assumed to use each of the new
sections and are correlated with the specific lengths of each of these sections. The results are
presented in table 11.

Table 11. Estimated accident rates by section for Alternative 1 and Alternative 2

Alternative 1 & 2
Lkl section Lenght (L) AADI 2022 Total | Injured | Dead Material
(@ damage
from -to Ury-K Ur Ur Ur

1 Hemus Motorway - Trakia Motorway (near Novi Han) 17 6000, 139,67 2,69 2,69 134,30
2 "Trakia" Motorway (near Novi Han) - "Bogoroditsa" 21 8000 84,80 1,71 1,71 81,38
3 Bogoroditsa road junction -Samokov 18,5 9000 85,57 1,65 1,65 82,27
4 Samokov - Klisura 38 20000 18,75 0,86 0,86 17,03
5 Bogorodica - Trakia motorway (Muhovo) 19 6000] 124,97 2,40 2,40 120,16

Source: author's idea

Based on existing European-level research and the recommendations of the Handbook on
the Assessment of External Costs in Transport, in the evaluation of external costs for road safety,
values are considered for the estimated external costs per injured person. The total amount borne
by society for the loss of one human life in a road traffic accident in Bulgaria as of 2022 is
€2,166,645. Accordingly, the total societal cost for a road traffic accident resulting in serious
injuries is €305,387, and for accidents resulting in minor injuries — €23,562. These amounts do not
account for material costs related to damage to other vehicles, cargo, infrastructure, or other
property; such costs are considered to be covered by mandatory and voluntary transport insurance

mechanisms. (Nikolova, H., 2023).

These monetary values are entered into the model, respectively, for each type of accident.
In this way, the model allows for an assessment of the impact of an investment project on road
safety, enabling a comparison of the degree of traffic-related injuries on the newly constructed
sections with those on the existing ones within the project’s area of impact, expressed in

quantitative and monetary terms.
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As previously mentioned, traffic is a basic parameter in the construction of the Model. In
this regard, 6 classes were used, according to BDS 16578, namely: light trucks /service trucks/, 2-
axle trucks, 3-axle trucks, articulated trucks /trucks with a trailer with 5 or more axles/ and buses.
Motorcycles are not included in the analysis, since they have a negligible destructive impact on the

pavement and do not significantly worsen the capacity of the road in terms of its free flow.

Based on statistical data on purchases of new and used cars, the study used the following
representative brands of motor vehicles for each of the six vehicle classes, with their respective
operational, technical and dynamic characteristics as well as their corresponding transport and

operating costs, current as of 2023.

- Passenger car — Opel Astra

- Light trucks/service class — Peugeot Partner
- Trucks with 2 axles, over 3.5t — MAN

- Trucks with 3-axles — IVECO 140

- Articulated trucks with trailer with 5 or more axles/ — Mercedes ACTROS 1840,
with semi-trailer

- Buses — Scania Irizar

The model also requires that, when assigning values related to the representative vehicle
fleet, values be set for the valuation of passenger time for business travel and for personal travel.
This allows for the assessment of time losses or, correspondingly, time savings, which represent
one of the most significant benefits that can arise from the construction of new or the improvement

of existing transport infrastructure.

The costs related to the "value of time" are in line with the parameters set out in the European
Commission's guidelines for conducting cost-benefit analyses " Guide to Cost-Benefit Analysis of
Investment Projects” — economic appraisal tool for Cohesion Policy 2014-2020" and " Guidelines
for the preparation of CBA in the transport sector, 2008". They were specifically taken from the
Report on "Conducting a National Study to Determine the Value of Time", prepared under the

Operational Program "Technical Assistance" 2007-2013.

The calculated rates of the value of time for personal and business trips, for both urban and

interurban travel, are presented in Table 12.
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Table 12. Average national value of time

Type of activity Unit of Value
measurement
Average national value of time BGN /hour @ 7.55

(based on the average prices of business and personal trips and the
proportional distribution between the two types)

Personal trips for public transport BGN / hour 4.88
Personal trips for out-of-town transportation BGN / hour 7.22
Personal trips — average price BGN / hour 6.02
Business trips for city transportation BGN / hour 12.03
Business trips for out-of-town transportation BGN / hour 18.04
Business trips — average price BGN / hour 15.04

Source: National Survey Report "Conducting a National Survey to Determine the Value of Time"

To ensure comparability between costs and benefits arising in different periods, they should
be discounted. Various approaches to estimating the social discount rate have been proposed in the
literature. The approach recommended here is the social norm of time preference. This is defined
as the extent to which consumers are willing to postpone a unit of current consumption in exchange

for greater consumption in the future (European Commission, 2021-2027).

According to Annex III to the Implementing Regulation on the application form and the
methodology for cost-benefit analysis, for the 2014-2020 programming period, the European
Commission recommends using a social discount rate of 5% for large projects in Cohesion
countries and 3% for other Member States. Member States may set a reference value for the social

discount rate that differs from 5% to 3%. (European Commission 2014).

Following the above guidelines, the present analysis has been carried out using the

recommended discount rate of 5%.

In the third section of the third chapter, the results are presented and conclusions are

formulated from the analysis of the sample road project.

The technical and economic analysis is expressed in the comparison of the effects of each
alternative with the base case (no project scenario). The results of the analysis are summarized by

the author and presented in Table 13 and Table 14.
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Table 63. Summary of economic indicators for the 25-year analysis period (in million euros)

. Decrease in .
Alternative Present value of Increase in Road User Net present | Benefit-cost | Internal rate of
total Agency Costs | Agency Costs Costs valuet (NPV) | rationun (BCR) return (IRR)
Base Cae
274,786 0,000 0,000 0,000 0,000 0,000
Alternative 1 -
Motorway
969,708 694,97 838,43 143,5 0,148 6,7
Alternative 2 -
Expressway
890,91 616,17 922,85 306,73 0,344 7,6

Source: Author's summary, extracted from the HDM-4 model

Table 74. Economic analysis for a 25-year period (in million euros)

Increase in Road

Savings in Road User Costs
Agency Costs g Net Economic
Capital costs and Vehicle Travel Time Accidents Benefits
Maintanace costs Costs costs

operating Costs

Alternative 1-
(Motorway) compared
to Base case

694,97 562,7 202,23 73,5 143,5
Alternative 2 -
(Expressrway)
compared to Base case
616,17 668,2 190,99 63,66 306,73

Source: Author's summary, extracted from the HDM-4 model

The results of the analysis conducted, as summarized in the tables above, provide a basis

for the following conclusions:

The increased costs for the road agency associated with the construction and maintenance
of a Motorway (Alternative 1) amount to €694,970,000 compared to the base, while for the
Expressway (Alternative 2) they amount to €616,170,000.

On the other hand, the direct socio-economic benefits resulting from the implementation of
the project, whether by the construction of a motorway (Alternative 1) or an expressway
(Alternative 2), will be:
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o reduction in operating costs (traffic-operational costs) of the vehicles using the new
routes, and consequently a reduction in road users costs;
o travel time savings;

° reduction in accident costs.

For Alternative 1 (motorway), the savings for road users amount to €838,424,000, while

for Alternative 2 they amount to €922,850,000.

However, in order to determine the exact year in which the NPV (net present value) for
Alternative 1 becomes positive, i.e. the net benefits of the project exceed the investments and the
project becomes profitable, the economic indicators are presented not only for the project's analysis
period of 25 years, but also for analysis periods of 18,19,20,21,22,23 and 24 years. This information

is summarized by the author and presented in Table 15.

Table 15. Summary of economic indicators for Alternative 1 (motorway) compared to the Base

case shown for different analysis periods

Analysis Discount | Net Present Value | Internal Rate of | Benefit-cost
period rate (NPV) return (IRR) % | ratio
Euro (thousand) (NPV/C)

25 years 5 143,504 6.7 0.148

24 years 5 118,118 6.4 0.123

23 years 5 80,526 6.0 0.085

22 years 5 44,305 5.6 0.047

21 years 5 23,941 5.4 0.026

20 years 5 -0.172 5 -0.000

19 years 5 -34,084 4.5 -0.038

18 years 5 -61,296 4.0 -0.070

Source: Own analysis based on indicators obtained from the HDM-4 model

To determine the exact year in which the NPV (net present value) for Alternative 2
becomes positive, i.e. the net benefits of the project exceed the investments and the project becomes

profitable, the economic indicators are presented not only for the project analysis period of 25
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years, but also for analysis periods of 18,19,20,21,22,23 and 24 years. This information is

summarized by the author and presented in Table 16.

Table 16. Summary of economic indicators of Alternative 2 (expressway) compared to the Base

case, shown for different analysis periods

Analysis Discount | Net Present Value | Internal Rate of | Benefit-cost
period rate (NPV) return (IRR) % | ratio
Euro (thousand) (NPV/C)

25 years 5 306,731 7.6 0.344

24 years 5 260,325 7.3 0.295

23 years 5 204,740 6.9 0.237

22 years 5 140,972 6.4 0.164

21 years 5 96,965 6.0 0.114

20 years 5 50,750 5.6 0.061

19 years 5 1,134 5.0 0.001

18 years 5 -48,446 4.4 -0.061

Source: Own analysis based on indicators obtained from the HDM-4 model

From this analysis it follows that the first year of return for Alternative 1 is in the 21st year,

and the first year of return for Alternative 2 is in the 19th year.

In order to illustrate the cash flow forecast for each year of the analysis period, the author
has summarized in Table 17 the information on the road agency costs and road users costs, for all

sections, for each of the alternatives.
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Table 17. Cash flows from the costs of the road agency and road users for Alternative 1, Alternative

2 and Baseline Scenario for the analyzed period (in million euros)

Base case — without
Alternative 1 - Motorway Alternative 2 - Expressway roject
Road Road Road
agency Road user agency agency Road user
Year costs costs costs Road user costs costs costs
2023]217.29 1.198.00 197.83 1 198.00 60.24 1198.00
2024 183.76 1134.50 165.21 1134.50 0.01 1123.01
2025]216.75 1113.44 199.09 1113.44 9.21 1102.61
2026 166.67 1,081.79 149.85 1,081.79 15.11 1082.02
2027117.15 1,011.73 17.15 1,387.33 2.76 1068.20
2028]37.12 988.98 37.13 967.59 37.13 1057.13
202910.00 972.87 0.00 948.43 0.03 1031.66
203014.21 960.23 4.21 935.69 4.21 1015.81
2031]16.93 947.36 16.96 922.75 16.92 997.85
20321 0.00 925.16 0.00 900.72 0.00 968.67
2033]3.97 910.98 3.97 886.56 3.97 950.32
20341 0.01 897.34 0.01 872.93 0.04 932.84
2035]18.84 884.03 10.15 859.43 18.83 920.18
2036]16.79 868.80 21.99 847.10 28.32 905.08
2037]8.83 851.95 8.83 828.37 0.01 883.38
20381 20.38 836.54 20.37 813.33 28.04 869.66
203910.02 825.92 0.02 803.05 0.01 861.14
2040 15.67 816.46 15.67 793.66 0.01 850.73
2041]24.17 802.37 23.64 780.26 15.96 840.93
204212.01 787.25 0.01 763.39 3.34 822.82
204318.77 776.31 8.76 754.45 2.44 809.61
2044110.86 764.96 8.79 743.60 0.02 798.87
204518.92 756.22 3.47 734.35 10.80 793.15
2046]10.31 751.54 13.64 730.43 17.38 784.51
2047]-39.65 734.14 -35.78 713.31 0.01 769.10
Total | 969.75 22,598.89 890.96 22,514.46 274.79 23,437.30

Source: Author's summary, extracted from the HDM-4 model

This information allows to determine, for each year, the amount of maintenance funds

required for each section so that the road is maintained in good operating condition for the entire

111



reference period. Thus, the use of the model serves as a tool for forecasting cash flows and optimal

management of investments in road infrastructure.

It should be noted that the negative value in the road agency costs for the last year of the
analysis period, namely 2047, for both alternatives (Alternative 1 and Alternative 2), represents the
residual value of the asset, that is not utilized within the scope of the analysis. It reflects the value
of the remaining service life of the last rehabilitation, which was not subject to usage within the
analysis period, and is included as a negative value to ensure correct accounting in the economic

assessments.
Given the above, the aspects of the analysis can be considered in two directions:

e [t is possible to determine when the investment will be paid back;

e [t is possible to forecast and plan the amount of required funds for each year of the
analysis period, for each road section, so that the road is maintained in the best possible
condition.

In the fourth section of the third chapter, a summary is made and recommendations are
formulated for the use of the methodology for road development and management based on the
HDM-4 model.

The application of the HDM-4-based methodology for road development and management
provides the establishment of a forecast model that simulates year-by-year traffic conditions on a
studied road section/sections and forecasts the costs during the analysis period for a series of
alternatives (technical solutions for new construction and/or reconstruction and maintenance),
defined by the user with the possibility of application at the national level. The model provides
information on the optimal funds required by years for certain analysis period, so that the
considered road sections are maintained in good operating condition. The model provides the
ability to forecast cash flows, which allows for systematic planning of costs, assessment of
investment efficiency and identification of the alternative with the highest socio-economic benefit.
Comparing the costs generated under different alternatives allows for the evaluation of the
advantages and benefits of the proposed technical solutions, as well as the calculation of the
payback period of the investments, as a function of the savings in the road users costs. For the

purpose of a more extensive analysis, the model allows for the valuation of losses from road
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accidents, given the availability of data on the number of accidents that occurred, and from there

to assess the social effect, in addition to the purely economic one.

It is important to note, however, that the effectiveness of the application of the model is
mainly expressed in the ability to forecast the cash flows that would be generated over time, so as
to optimize the management of investments in road infrastructure under specific conditions. This
will also provide predictability of the investments (costs) that the respective road section would
require in order to be maintained in good operating condition for the period of analysis. This
argument should be taken into account when conducting a cost-benefit analysis for major and
strategic infrastructure projects, the construction of which requires substantial capital investments
and for which the “net” economic result at the end of the analysis period may not be positive, while
the social, geopolitical, and other long-term benefits are expected to justify the construction of such
a project. In this case, the use of the HDM-4 model allows for forecasting the future investments
required for the maintenance of the asset, ensuring that these funds can be planned both in terms

of amount and proper timing.

It is a well-known fact that deferred repairs would generate higher costs in future periods.
In this context, if the timing of maintenance investments recommended by the model is followed,
the costs will not only be predictable but also optimized. In this way, if all maintenance needs are

addressed in year “X,” there will be fewer requirements in the subsequent years.

Based on the conducted experimental technical and economic analysis of a sample road
project, through testing the effectiveness of the calibrated and adapted HDM-4 model, the author
recommends the use of the methodology for road development and management as a tool for

forecasting cash flows and optimal management of investments in road infrastructure.
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CONCLUSION

Investments in road infrastructure play a key role in the progress and socio-economic
development of each country and each individual region. In economic terms, road transport
increases production, turnover and employment in sectors related to transportation activities. From
a social perspective, roads contribute to the opening of new industries, improving accessibility,
social interactions, education, healthcare services, increasing incomes, preventing the process of

depopulation (Mihailov, N., 2014).

Improving the operational condition of the road transport network generates a certain socio-
economic effect, by reducing vehicle operational costs, reduction in travel time, as well as a
reduction in road accidents. However, the maintenance, modernization, and further construction of
road infrastructure require substantial investments. For this reason, the optimal management of
investments in the road infrastructure is crucial to ensuring the long-term efficiency and
sustainability of the transport system. To achieve optimal investment management, it is necessary
to analyze, forecast, and appropriately allocate funds over time within a defined analysis period.
For assessing the feasibility of such investments, information about road users, who bear certain

costs associated with its use, is also required.

On the other hand, improper planning of road maintenance and network development leads
to a significant increase in traffic accidents, congestion, and traffic jams on roads that have reached
or are near their capacity limits. All of this results in substantial losses for the transportation sector

and for the entire economy.

Since resources for public investment in road infrastructure are limited, it is of utmost
importance that these funds are spent rationally and efficiently. Priority should be given to
addressing issues on the most congested and dangerous sections of the national road network, by
taking the necessary measures for the timely implementation of projects and programs for
maintenance, rehabilitation, reconstruction and further construction of the road network. For this
purpose, an effective tool is needed for the development of strategies for road infrastructure
management at national level, which would assist in identifying the current and future needs of the

society and the economy, so as to optimize investments in response to these needs.
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Regarding timely road maintenance, it is important to be able to forecast the amount of
funds required for each year, with planning based on actual needs, so that roads are maintained in
the best possible condition. This will help ensure that maintenance and repair needs for a certain
road are met, preventing its deterioration and avoiding higher future costs resulting from deferred
repairs. Thus, the improvement in road infrastructure management is expressed in the possibility

of redirecting funds to preventive maintenance and, accordingly, reducing deferred rehabilitation.

Regarding the completion and expansion of the road network, it is necessary to use methods
for comparing alternative projects, through economic analyses, to determine those project options
that will have the greatest impact on the economy and public welfare. This implies having a
working model that allows pre-investment feasibility studies of a certain project based on technical
and economic analyses, which can either justify or reject a given design solution related to the
construction of new sections, the widening of existing ones based on actual and forecast traffic, so
as to justify the real need for a particular investment. This implies examining a series of alternatives
and selecting the most optimal one. In this way, the capital investments made will be recovered
within a relatively short period—an essential requirement in the planning, programming, and
financing of investment projects - while the benefits to society will be substantial. This can be
determined on the basis of the investment payback period, which indicates when the capital
expenditures and maintenance costs will begin to generate benefits for users, expressed through
savings in vehicle operating costs, reduced travel time, and the monetized value of decreased

accident rates.

For the purposes of the above, the ,,Methodology for determining the economic efficiency
of road construction projects" dated 1990 no longer meets modern conditions and needs and is

practically inapplicable. A new methodology is required to update and build upon the existing one.

For this reason, it would be appropriate for Bulgaria to have an effective tool that would
assist the Road Agency in carrying out both short-term and long-term planning of the costs for road
maintenance and development and which would be in line with the actual needs of the road

network.

In this context, and in line with the main objective of the dissertation, internationally
established tools for planning and managing investments in road infrastructure were studied and

analyzed. As a result of the analysis, a tool was selected whose capabilities would maximally
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satisfy the needs of the roads from the republican road network. In fulfilment of the dissertation
tasks, a methodology for road development and management based on the HDM-4 model was
developed, serving as a practically applicable tool for forecasting cash flows and optimally

managing investments in Bulgaria’s road infrastructure.

During the research, the model was calibrated and adapted to national conditions, provided
with the necessary input data and tested on a sample road project (case study). Based on this
process, a methodology for its practical application was developed. To accomplish this task, a field
survey was carried out to assess the condition of specific sections of the national road network
falling within the impact area of the analyzed project. Data was collected regarding the geometric
characteristics and identified defects of these sections, and official information was also requested
from the Road Infrastructure Agency concerning the timing of the most recent repairs. In
accordance with the applicable regulatory framework, a set of standards for routine and periodic
maintenance was developed, along with defined intervention criteria and thresholds that trigger
these standards. The traffic intensity along the sections within the project’s influence area was
analyzed based on official data obtained from the Road Infrastructure Agency, resulting in the
development of a model forecasting traffic intensity over the 25-year analysis period. Based on
official information regarding traffic accidents that occurred on these sections, accident rates were
determined. A representative national vehicle fleet by vehicle class was selected, presented with
the technical characteristics relevant to the analyses. For the purposes of the conducted assessment,
parameters such as vehicle operating costs, fuel and lubricant prices, labor costs, material prices,
and routine maintenance expenses were determined based on up-to-date information from the
National Statistical Institute and other publicly available sources. As a result of the conducted
research, the value of travel time was established, as well as the societal costs associated with the

various types of traffic accidents, depending on their severity.

As a result of the experimental application of the model on the sample road project, the
obtained and analyzed results, the author recommended the use of the road development and
management methodology based on the adapted HDM-4 model as a tool for forecasting cash flows

and optimal management of investments in road infrastructure.

It is undeniable that for such a tool to function effectively, a substantial amount of

information and time resources would be required. However, its application would support — and
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even resolve — key challenges in the construction, modernization, and maintenance of road
infrastructure in the long term, ensuring alignment with national strategic priorities and European
development directions.

Unfortunately, the condition of roads in Bulgaria continues to lag behind the needs and
expectations of the society. It is far from what is understood in Western and Central Europe as
high-quality and well-maintained road infrastructure. There are even signs of further slowdown in
the pace of road network repairs due to limited financial resources and administrative obstacles
that are difficult for the public to understand.

This negative trend can be improved by implementing a methodology for road development
and management based on the HDM-4 model, which can allow for predictability of investments in
the longer term so as to optimize the funds for the maintenance of the entire road infrastructure.
The benefits of implementing such a methodology would be of great importance for the proper
targeting and even distribution of financial resources in the road infrastructure and for the country's
economy. In this regard, the use of this tool can primarily assist the administration managing the
National road network, represented by the Road Infrastructure Agency, in making decisions
regarding the need to build new sections, planning timely rehabilitation and reconstruction of
existing ones, and preparing a strategy for optimal maintenance over time. This would allow the
road agency to carry out medium-term and long-term planning of construction and maintenance
costs and to study investment intentions on Bulgaria's roads, having an effective tool for optimal
investment management and cash flow forecasting in the road infrastructure.

As aresult, this tool will help improve the condition and development of the road sector by
improving the safety and comfort of the republican roads, while simultaneously minimizing overall
transport costs for users and, accordingly, generating savings for society.

After calibrating the HDM-4 model to national conditions, providing it with the necessary
input data and testing it on an sample road project, the main thesis was confirmed, namely that an
effective mechanism for predictability and planning of investments in the longer term can be
created, thus optimizing the funds required for the construction and maintenance of the road
infrastructure. This process led to the development of a methodology for the practical application
of the model, providing an effective tool for forecasting cash flows and optimal management of
investments in the road infrastructure. Based on the conducted research, it can be concluded that

the objective and specific tasks of the dissertation have been successfully achieved.
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List of contributions of the dissertation work

111

Scientific and Theoretical contributions:

Based on an in-depth literature review, a systematic overview and comparative analysis
were conducted of the main characteristics and elements of tools applied in theory and
practice for forecasting cash flows and managing investments in road infrastructure, in
order to improve the condition of the national road network.

Through the synthesis of applicable theoretical models for investment efficiency
assessment and cash flow forecasting, the author proposed a model optimizing the

satisfaction of road users of the republican road network.

V. Applied and Methodological Contributions:

Based on an in-depth applied and statistical analysis from the empirical study of a sample
road project, using real data from the Road Infrastructure Agency and the Ministry of
Interior, the proposed HDM-4 model was adapted and calibrated to national conditions.
Based on applied summaries, a comparative assessment of different alternatives under
various parameters of the sample road project was conducted, and on this basis, a
practical tool for forecasting cash flows in road project evaluation was proposed,
including the author’s method for measuring the efficiency of road investments.

Through the synthesis of data from the targeted study, approaches applicable to the
Bulgarian context for valuing the effects on road users were proposed. On this basis,
using the author’s methodology for assessing road development and management, a
model for forecasting cash flows and optimally managing investments in Bulgaria’s road

infrastructure has been systematized, proposed and adapted to national conditions.
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