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Beenenue. Ha coBpeMeHHOM dTarie pa3BUTUS METOJUYECKHUX IOAXOJ0B K OLIEHKE CO-
UATEHO-?KOHOMHYECKOH 3(h(eKTUBHOCTH BCce BHEITHHE I(PQPEKTH MPOEKTa JENATCS Ha Te,
KOTOPBIE MOKHO M KOTOPBIE HEJIb351 BBIPA3UTh B JICHEXKHBIX €AUHUIAX. B cBOIO ouepens, 1o-
CJIEJHUE PA3JEIISI0TCS HA UMEIOINE KOJIMYECTBEHHOE BBIPAXKEHHUE U ONMCHIBAEMBIE TOJIBKO Ha
KayeCTBEHHOM ypoBHe. BHelHue 3¢ (ekThl, KOTOpbIE MOXKHO OLICHUTh B JEHEKHOM BbIpaxke-
HUM, HEMIOCPEJCTBEHHO BKJIIOUAIOTCS B PACU€Thl COLMATBbHO-3KOHOMUYECKOH 3(PPEeKTUBHOCTH
IIPOEKTA B BUJIE JOIOJIHUTENIBHBIX IPUTOKOB U OTTOKOB JCHEKHBIX CPEIICTB.

IHocTanoBka npodiaemsbl. KoHilenTyanbHONH OCHOBOW OIIEHKH COIMAIbHO-?KOHOMUYECKOU
3¢ pexTHBHOCTH HOBBIX CKOPOCTHBIX JIMHUM SIBISIETCS BCECTOPOHHUI y4eT BCEX BHEUIHUX (-
(eKTOB OT pealn3aluy WHBECTULMOHHOTO MTPOEKTa (3KOHOMUYECKHX U HEIKOHOMUYECKHX), KO-
TOpBIE HE OTPAKAIOTCS HA CTOMMOCTHBIX IT0KA3aTeIsAX JEATEIbHOCTH YUaCTHUKOB IIPOEKTA.

Heas. PazpaGorare cucremy MnokasaTenedl A OLIEHKH COLMAIbHO-3KOHOMHYECKOM
3¢ (HEKTUBHOCTH CTPATETUN Pa3BUTHUSL CKOPOCTHOI'O TOPOJCKOT0 TPAHCIIOPTA.

Mertoabl. M3yueHne CymecTBYIOIIMX METOAMK OLIEHKH COLMAJIbHO-DKOHOMHUYECKOU
3¢ (HEeKTUBHOCTH, MOUCK HEJTOCTATKOB U MPEUMYIIECTB, UCCIEIOBAHUE NMPEUMYIIECTB MarHu-
TOJIEBUTALIUOHHOU TEXHOJIOTHH.

PesyabTaThl. Oco0oe 3HaueHHe MpuodpeTaeT pa3paboTKa JaHHOW CHCTEMBI ITOKa3aTe-
Jed Ui MarHUTOJIEBUTALIMOHHOTO TPAHCIIOPTA, OTINYAIOLIErOCsd TAKUMU IIPEUMYILECTBAMU,
KaK HEBO3MOXHOCTb CXOJa C PEIbCOB, OOJbIIasi MapIIpyTHas CKOPOCTh, CIEAO0BATEIbHO,
MEHBIIIME 3aTPaThl BPEMEHU B ITyTH, MEHBIINM YpOBEHb LIIyMa U BUOPALIMH, YEM Y JIETKOPEIIb-
COBOTO TPAHCIIOPTA U METPO, MOJIHOE OTCYTCTBUE IIBLUIH.

3akmrouenue. IIpemnaraemas cucrema mnokasarene Uil OLEHKM COLUAIBHO-IKOHO-
MHUUYECKOH 3(h(HEeKTUBHOCTU CTPATErMM Pa3BUTHsI CKOPOCTHOI'O TOPOJCKOTO TPaHCIOpTa Y4H-
THIBAET BCE IIPEUMYILECTBA MArHUTOJEBUTALIMOHHON TEXHOJIOTUU U JIEJIAET €€ IPUOPUTETHON
IIPU BBIOOPE CKOPOCTHOTO TOPOJICKOrO TPAHCIIOPTA.

ConunanbHo-3K0HOMHUYECKast AP(HEKTUBHOCTh, BHEMIHUE 3(PPEKThI, CKOPOCTHOI TOpoa-
CKOM TPaHCIOPT, MarHUTHAsI JIEBUTALIUS.
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BBeneHue

OneHka 3KOHOMUYECKON A((PEKTUBHOCTU CTPATETHH CKOPOCTHOIO TOPO/I-
CKOT'O TpPaHCHOPTa SBJSETCS 3aKIIOYUTEIbHBIM 3TAarioM (OPMUPOBAHUS CTpaTe-
run. [Ipu ee pazpaboTke HEOOXOUMO CO3AaTh KPUTEPUU OLIEHOK €€ peain3aluu
Y UTOTOBOI'0 COCTOSIHUSI KOMITAHUH.

Jlst apdpextuBHOCTH, DMHAHCOBAS MH(POpPMAITUS JOKHA OBITH ONTUMAITh-
HOM 110 00BEMY, CBOEBPEMEHHOM, TOCTOBEPHOM, 3HAYMMOM, CBSA3BIBATHCS C MPU-
OPUTETHBIMU LIEJISIMU U 3a7ja4aMU CTPATETUH.

B 3apy0exHOil MpaKTUKE UCHOJIB3YIOT TaKUE METOJIbl OLEHKH CTpaTervu:
aHaJIM3 KU3HEHHOTO IMKJIA, aHanmu3 mnoprdesns 3aka3oB, marpuna MakKuHcw,
OeHuMapKuHT. Bce OHM CBSi3aHBI C COOTBETCTBUEM KOHKPETHBIX BAPUAHTOB CTpa-
TErMU IOJIOKEHUIO OPraHM3allMy Ha PBIHKE U €€ OTHOCHUTEIBHBIM CTpaTeruye-
CKAM BO3MOKHOCTAM. HO 3TH METOABI HOCAT ONMCATENBHBIA XapaKTep U HE MO3-
BOJIIIOT KOJMYECTBEHHO OLEHHUTHh COLMAIBbHO-3KOHOMHYECKYIO 3(P(PEKTUBHOCTh
CTpaTEruy CKOPOCTHOTO TOPOJICKOTO TPAHCIOPTA, IO3TOMY MbI 0OOCHYEM CHCTE-
My IIOKa3aTeJIer €€ OLCHKHU.

B pabore npoaHann3npoBaHbl UMEIOIINECS METOJUKH OLEHKHA COIMAIbHO-
HKOHOMHUYECKON 3(PPEKTUBHOCTU U CAEIAHBI BHIBOJIBI.

Pacuersl komMMepdeckol, OFOKETHOM, SKOHOMHYECKOW M COIMAJIbHO-
HKOHOMUYECKON 3(PPEKTUBHOCTH MHBECTHUIIMOHHBIX MPOEKTOB Ha KEJIE3HOM0-
PO’KHOM TPAHCIIOPTE BBITTOIHAIOTCS PEUMYILECTBEHHO B COOTBETCTBHUM CO CJE-
OYIOIAMHA METOAUYECKUMHU MaTEpUaTIaMHU:

® C METOJAMYECKUMU PEKOMEHIALMAMU 110 OLICHKE MHBECTULIU-
OHHBIX MPOEKTOB (BO BTOPOW peNaklMM), YTBEPKIAECHHBIMU MUHU-
cTepcTBOM 3KOHOMUKU P®, Mundpunom PD, I"'ocynapcTBeHHbIM KO-
MUATETOM P® 1o CTpOUTENBHOM, apXUTEKTYPHOM M >KWIHMILIHOW I10-
autuke Ne BK 477 ot 21.06.1999 r. (nanee — Metoauka Ne BK 477
ot 21.06.1999 r.);

® METOJAMYECKMMH PEKOMEHJALMSIMU MO OLIEHKE WHBECTULU-
OHHBIX MPOEKTOB Ha KEJIE3HOJAOPOKHOM TPAHCTIOPTE (MPUIOKEHHUE K
ykazauuio MIIC Poccun ot 31.08.1998 r. Ne B-1024y) (nanee — Me-
tomuka Ne B-1024y ot 31.08.1998 r.);

® METOJMKOM pacyeTa IMoKa3aTeyied U NPUMEHEHHS! KPUTEPUEB
3G ()EKTUBHOCTH  PETHOHAIBHBIX  HWHBECTHIIMOHHBIX  IMPOEKTOB,
YTBEPKJICHHON MPUKAa30M MUHUCTEPCTBA PETMOHAIBHOTO Pa3BUTHUSA
P® or 31.07.2008 1. Ne 117 (manmee — Meroauka Ne 117 or
31.07.2008 r.);

® METOJMKOM pacyeTa IoKa3aTeyied U IPUMEHEHHS! KPUTEPUEB
3¢ (HEeKTUBHOCTH HMHBECTULIMOHHBIX IPOEKTOB, MPETCHIYIOMIMX Ha
IIOJIy4YE€HHE TOCYIAPCTBEHHOM NOMJIEPXKKHM 3a CYeT cpelnctB uBe-
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cTUIIMOHHOTO (oHma PD, yTBepxkaeHHOH mNpuKazoM MHUHIKOHO-
mpa3BuTus 1 Munpunom ot 23.05.2006 r. Ne 139/82n (nanee — Me-
toauka Ne 139/82u ot 23.05.2006 r.);

® METOAMKON OIEHKH COIMATbHO-3KOHOMUYECKON 3(pdeKTrB-
HOCTH CTPOMUTENIbCTBA HOBBIX KEJIE3HOJOPOKHBIX JMHHUM 00I1ero
MOJIb30BAHUS, YTBEPXKIACHHOW cTapmumM Buie-mpesuaeaTtom OAO
«PXI» b.M. Jlanuaycom 29.08.2009 r. (manee — Meroauka OAO
«PXKI» ot 29.08.2009 r.).

[TokazaTenu oOmiecTBeHHON A(G(EKTUBHOCTH YUUTHIBAIOT COLMAIBHO-
YKOHOMHYECKHE TOCIEICTBUS WHBECTHIIMOHHOTO MPOEKTa JUIsl 0OIIecTBa B Iie-
JIOM: KaK HEeTOCPEACTBEHHBIE PE3YIbTaThl U 3aTPAThI MPOEKTA, TAK U «BHEIIIHUE)
3aTpaThl M PE3YJIBTATHl B CMEXHBIX CEKTOpaxX 3KOHOMHKH, YKOJIOTHYECKHE, CO-
[[MAJIbHBIC U UHBIE BHEAKOHOMUYECKHUE I (DEKTHI.

JlelicTBytomasi o0miasi cxeMa OIEHKH COIMaTbHO-I9KOHOMUYECKON Adek-
TUBHOCTH WHBECTHUIIMOHHBIX IMPOCKTOB (TMPEACTaBICHA HUXKE) ITO3BOJIACT BHI-
SBUTH M OINPEICIUTh 00IIECTBEHHYIO 3(P(HEKTUBHOCTh KaK YKOHOMUYECKYIO Ka-
teropuro [1].

Hekortopbie BHUIIBI ACSITENBHOCTH B cdepe MPOU3BOJICTBA M MOTPEOJICHUS
00yCJIOBITMBAIOT MPSIMBIC U3ACPKKH WIIH BBITOJIBI JIJISI TOTpEOUTENEH 1 pupm, HEe
SIBJISTFOIIIMXCST HETIOCPEACTBEHHBIMM YYaCTHUKAMH JTHUX BHUOB JICSATECILHOCTH.
CoOOTBETCTBEHHO, TAKOTO POJIa PE3yIbTaThl HE MOTYT OBITh YYTEHBI B IKOHOMH-
YECKUX TOKA3aTeNIX IMPOU3BOIUTENS TOBAPOB W YCIYT: 3aTparax, J0XOAax,
npuObUIM U T. . HemoorieHka usepkeK M BbITOJT TPEThHUX JIMI] TPUBOIMT K 3a-
BBIIIEHUIO JIMOO K 3aHUKEHUIO 00BbeMa BBIMYCKa OJiar o cpaBHEHUIO C 3P dek-
THUBHBIM C OOIIIECTBEHHOM TOUKH 3pEHUsI 00HEMOM BhIMMyCKa. Peub uieT o cyie-
CTBOBAHWH TaK HAa3bIBAEMBIX BHEITHUX dPHEKTOB (IKCTEPHATIHIN).

BremHnii 3¢pexT — 3To 3aTpaThl M pPe3yNbTaThl MPOEKTa, HE HAIICIIIHE
aJICKBAaTHOTO OTPAKEHUS B MOKA3ATENSIX XO3SIMCTBEHHOM JIEATEIbHOCTH CyOBheK-
TOB DKOHOMHYECKOU IeITEILHOCTH, YIaCTBYIOIIUX B TIPOEKTE.

B camom obmieM Bujse BHenrHUE 3P GHEKTH MOKHO Pa3JeIUTh Ha SKOJIOTHU-
yeckre (MHOTIa MX Ha3bIBAIOT TEXHOJOTUYCCKUE), COIIMAIBHBIE, SKOHOMUYSCKHEC
1 o01ecTBEHHEBIE OJiara, HE UMEIOIIME IICHEI.

K skonmornueckum (TeXHOJIOTHYECKUM) SKCTEPHAIUSM OTHOCSITCS:

e M3MEHEHHUE 3arps3HEHUs T0YB, BPEIAHBIX BBIOPOCOB B aTMO-
cdepy, B BOJOEMBI;

e Hed(DEKTHBHOE HCIOIB30BAHUE MECTOPOXKICHHUM TMOJIE3HBIX
HCKOITA€MBbIX U CEIbCKOXO3SMCTBEHHBIX YTOJIUN;

® HapyIICHWE DSKOJOTUYECKoro (Omosormueckoro) OanmaHca
TEPPUTOPHH;

® YHUYTOXKEHUE (IPUPAILECHHE) JIECOB, 3€JEHBIX HACAKICHUN B
TOPOJICKUX MOCEICHUSX;

® YTPO3bI B3PHIBOB, TIOKAPOB U T. II.

181



ECONOMICS OF TRANSPORT

Buemnue 3¢G@deKThl COIMaTbHOTO XapakTepa BKIIOYAIOT SKCTEPHAIHH,
HETMOCPECTBEHHO CBSI3aHHBIC C YPOBHEM KU3HU HAcCENleHUs (B OTJIMYHME OT TeX-
HOJIOTUYECKUX, BIHUSHHE KOTOPBIX MOXKHO CUUTaTh ONocpenoBaHHbIM). K HUM
MO>KHO OTHECTH:

® U3MEHEHHUE JI0XO0JI0B HaceleHus1, 0e3padoTHIIbI, IIEH Ha TOBa-
pBI U YCIIYTH, KauecTBa MPOJAYKTOB MUTAHUS, KAUeCTBA U CTOUMOCTHU
KHUJIbsI, 00ECIICUEHHOCTH >XHIIbEM, OOECIIEUYEHHOCTH YCIyraMH XO-
35IUCTBEHHO-OBITOBOTO U KOMMYHAJIBHOTO Ha3HAUYCHUS, YUPEKICHUN
KYJIbTYpBI, CIIOPTa, TPAHCIIOPTHOTO OOCITYKHBaHHUsI, yPOBHS 00pa3o-
BaHUS M 3JPABOOXPAHCHMUS], YCIOBUN TPYyJa, YKClia pabouuX MECT C
TSKEJIBIMH, BPEAHBIMU U OTACHBIMH YCIIOBUSIMHU TPYia, MPOQPECcCHO-
HAJBHBIX 3a00JIEBaHUN M MPOU3BOJICTBEHHOTO TpaBMaTH3Ma, KOJH-
4yecTBa MPaBOHAPYILECHUM;

® HKOHOMHIO WJIM JIOTIOJIHUTEIBHBIE 3aTpaThl CBOOOAHOTO Bpe-
MEHH HACEJICHUS 3a CUET Pa3InYHbIX (PaKTOPOB.

Buemnue 3¢ pexThl 3KOHOMHUECKOTO XapaKkTepa OTPa)KarTcs B 3aTpaTax U
J0X0JlaX MPEANpPUATUI M OpraHu3alui, He ydacTByroluX B mnpoekrte. K HuM
MO’KHO OTHECTH:

® U3MEHEHHE CTOMMOCTH 3€MJId U OOBEKTOB HEABMKUMOCTH,
HE CBSI3aHHBIX C MPOEKTOM, B pE3yJIbTaTe €ro pean3alliu, 3aTpaT Ha
NPEINPUITHSIX, HE YIaCTBYIOIINX B MIPOEKTE;

® CO3/IaHME U Pa3BUTHE HOBBIX MPOU3BOACTB (3a cueT obecrie-
YEeHHs TPAHCTIOPTOM, CHIPHEM, MHHOBAIIHOHHBIMH pa3paboTKaMHu);

® HKOHOMHIO Ha TPAHCIIOPTHBIX PacXoax MPeInpUsTHA 3ApaBo-
OXpaHEHUs, KyJIbTYpPbI 3a CUET CTPOUTENILCTBA HOBOM JOPOTH U T. 1.

OauH U3 OCHOBHBIX CITOCOOOB yyeTa BHEIIHUX 3()DPEKTOB B MHBECTULIMOH-
HOM IPOEKTHUPOBAHUM — 3TO MX BKJIIOUEHHUE B LIEHBI MPOU3BOJAUMBIX TOBapOB U
yCIyT U MOTPeOIsieMbIX pecypcoB. KoppekTupoBKa peIHOYHBIX 1LIEH IS pacyera
3 PEKTUBHOCTH TPOEKTOB C OOIIMECTBEHHOM TOYKH 3peHUs (COIMaIbHO-
IKOHOMHUYECKOMN dPHEKTUBHOCTH) HOCUT Ha3BaHHE KOHBEPCUM PHIHOYHBIX IICH.
HoBple, CKOppeKTUPOBAHHBIE 1IEHBI HA3BIBAIOTCS TAK)KE YKOHOMUYECKHUMH, B 3a-
najHoM nuTeparype — TeHeBbiMu (shadow prices).

B kadecTBe MCTOYHMKOB MHGOPMAIUU I pa3pabOTKH OIIEHKH COILHAhb-
HO-3KOHOMMYECKOM 3P(PEeKTUBHOCTH MHBECTULIMOHHOTO MPOEKTA CTPOUTEIHCTBA
HOBOM CKOPOCTHOM JIMHUY PACCMATPUBAIOTCS:

® [POEKTHbIE MaTepuabl B o0beMe TOO, 000CHOBaHUS MHBE-
CTHUIIMI pacCMaTpUBAEMOr0 MPOEKTa;

® DKCIIEPTHBIE OLEHKH BIUSHUS pPeaTn3allii NHBECTUIIMOHHOTO
IpoeKTa Ha MapaMeTpbl COLUAIbHO-IPKOHOMUYECKOro pa3Butusi Poc-
cuiickon denepanuy, peruoHa, UHTEPECYIOLIUX OTPACIEU U TIPEI-
OPUSTUNA C YYETOM 3HAYUMOCTH PACCMAaTPUBAEMOTO MPOEKTA.

B pacuerax coumambHO-3KOHOMHYECKOH 3(P(HEKTUBHOCTH CIIEAYET YUUTHI-
BaTh 11€JIEBOE Ha3HAYCHHE MPOEKTOB CTPOUTEIHCTBA HOBBIX CKOPOCTHBIX JTMHUIA,
UX OOIIECTBEHHYIO 3HAUMMOCTh U SKOHOMUYECKOE OKPYKEHHUE.
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Peanu3zainusi mpoeKkTOB CTPOUTENHCTBA HOBBIX CKOPOCTHBIX JIMHHUM oOecre-
YUBaCT JIOCTHKEHUE psja meliei, reneparuio 3G GeKToB (BKIIIOYass OTPUIIATEITh-
HBIC), PA3IMYAIOUIUXCS IO CTENEHU UX COLMAIbHO-PKOHOMUYECKOW 3HAYUMOCTH
JUIs CTpaHbl B IIEJIOM, OTJEIBHBIX PETHOHOB, OTpACIEid, YUYACTHUKOB MPOECKTA.
CocraB neneii, 3eKToB B 3HAYUTEIILHON CTETIEHH OOYCIOBIMBAECTCS OTHECE-
HHUEM PacCMaTPUBAEMON HOBOM KEJIE3HOJOPOKHOU JIMHUU K TOW WJIM UHOM Ka-
TErOPUU B COOTBETCTBHHM CO cTparerueii. OtaenbHple e, 3hGEeKThI MOTYT J10-
CTUTaThCs, TEHEPUPOBATHCA TOJBKO IPU CTPOUTEIBCTBE U MOCIEAYIOLIEH JKC-
IUTyaTaluy KeJIE3HOAOPOKHBIX JIMHUN OMNpPEEICHHBIX KaTeropuid, Hampumep,
CYILIECTBEHHOI'O COKpAIICHUsI BPEMEHU B MYTH IS MMACCAXKUPOB, IEPEBO3UMBIX
M0 KEJE3HOU JI0pPOore, MOXKHO JOOUTHCS TOJIBKO MPU CTPOUTEIHCTBE JKEJIE3HBIX
JOPOT, CHIEUATIU3UPOBAHHBIX JIJI1 BBICOKOCKOPOCTHOTO JABUKEHUS.

DKOHOMHUYECKOE OKPYKEHHUE MPOEKTa OMPEAEISAETCA TPAHUI[AMU €TI0 BIIUS-
HUSI HA DKOHOMUYECKYIO, COI[UATIBHYIO, SKOJOTMYECKYI0 Chephl )KU3HEACATEb-
HOCTH 00IIIeCTBa U 00YCIIOBJICHO CIAEAYIOMMUMH (PaKTOpaMHU:

® OO0IIECTBEHHOUN 3HAYMMOCTbIO KEJIE3HOIOPOKHOU JIMHUH;

® KaTEropueu JIMHUMY;

® [MOTPEOHOCTHIO B pecypcax JJisi CTPOUTENLCTBA JIUHUY;

® COCTaBOM «IoJyyaTenei» 3(hpexTos.

HpiHemHre MeToAn4ecKre NOIX0Abl K OIIEHKE COI[MAIbHO-I)KOHOMUYECKOM
3¢ (hexkTUBHOCTH Bce BHEIIHUE 3P(EKTHI MPOEKTa ACNST Ha T€, KOTOPbIE MOYKHO
Y KOTOpBIE HEJIb351 BBIPA3UTh B JICHEKHBIX €UHUIIAX. B cBOrO ouepensb, mocnen-
HUE Pa3EAI0TCS Ha UMEIOIINE KOJUYECTBEHHOE BBIPAXKEHUE M OMHUCHIBACMBIC
TOJIBKO Ha KaueCTBEHHOM ypoBHE. BHemiHue 3¢¢ekThl, KOTOPbIE MOXHO OIle-
HUTh B JICHE)KHOM BBIPAKEHUH, HEMOCPEACTBEHHO BKIIIOUAKOTCA B PACUYETHI CO-
AAJIBHO-OKOHOMHYECKON 3 (PEKTUBHOCTH MPOEKTAa B BUJE JIOMOTHUTEIBHBIX
MPUTOKOB U OTTOKOB JICHEKHBIX CPEACTB.

KoHuientyanbHOM OCHOBOM OIEHKH COLUATBLHO-2KOHOMHUYECKOW 3(PheKTUB-
HOCTH HOBBIX CKOPOCTHBIX JIMHUW SIBJSIETCSI BCECTOPOHHUM yY€T BCEX BHELIHUX
3¢h(PEeKTOB OT peann3aliii HHBECTUIIMOHHOTO MPOEKTa (SKOHOMUYECKHX M HEIKO-
HOMHUYECKHUX ), KOTOPhIE HE OTPAKAIOTCS HA CTOMMOCTHBIX TOKA3aTeNsAX JeATelb-
HOCTH YYaCTHUKOB TpoekTa. BHenHMe 3PEeKThl TOMKHBI YIUTHIBATHCS B CTOU-
MOCTHOM (pOpM€ U PaCCUUTHIBATHCS C UCIOJIb30BAHUEM COOTBETCTBYIOIIMX HOP-
MAaTUBHBIX U YACJIbHBIX XapaKTEPUCTUK. B OTCyTCTBHME Ha COBPEMEHHOM ATame
pacyeTHBIX METOJIOB CTOMMOCTHOM OLIEHKH psifia BHEIIHUX 3(PQPEKTOB U 00IIIe-
MPUHATBHIX MOAXOJOB K UX y4YeTy IPH OLIEHKE COIMATIbHO-d)KOHOMHUYECKON 3(-
(EeKTUBHOCTH WHBECTHIIMOHHBIX IMPOEKTOB CTPOUTEIHCTBA HOBBIX >KEJIE3HOO-
POKHBIX JIMHUM OJTHOM M3 3a/1a4 SIBJIICTCS CUCTEMATH3allks U Pa3BUTHE TOJIX0I0B
K y4eTy BHEIHUX 3()(PEKTOB, reHEPUPYEMBIX B COIMATBHO-IKOHOMUYECKOU ce-
pe IesATeabHOCTH OOIIECTBA MPU peaau3allid MPOEKTOB CTPOUTENIHCTBA HOBBIX
YKEJIE3HOJOPOKHBIX JIMHUM 00IIEero MOJIb30BaHuUA.

MeToauka OLEHKH COLMATbHO-IKOHOMUYECKOW 3(PGHEKTUBHOCTH HOBOU
CKOPOCTHOM JIMHUU MOCTPOEHA MCXOJs U3 CleNylouled Kiaccu@uKaluu BHEI-
HUX 3¢ (HEeKTOoB:
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® 3KOHOMUYECKHUE;
® COIMAJIbHBIC;

® 3KOJIOTUYECKHUE.

W3-3a cnenuduky MHHOBALIMOHHOW TPAaHCHOPTHOW TEXHOJIOTUU CHCTEMa
nokasaresied OIEHKH COLUAbHO-DKOHOMUYECKOU 3(PPEKTUBHOCTU CTpaTErnu
JIOTIOJTHEHA U yTouHeHa. B Tabnuiie mpejyioxkeHbl MoKa3aTeau Uisl OLIEHKU CO-
ITHAJTbHO-9KOHOMUYECKON 3(PPEKTUBHOCTH CTPATETUU PA3BUTHS CKOPOCTHOTO
rOpOACKOro TPaHCIOPTA.

Ocoboe 3HaueHne mpruodpeTaeT pa3padoTKa JAHHOW CHCTEMBI ITOKa3aTeIeH
nuss MIIT, oTnuyaromierocss TakMMy NPEUMYIIECTBAMH, KaK HEBO3MOKHOCTh
CXOJla C PEJIbCOB, OOJbIIAasi MapIIPyTHAsE CKOPOCTh, CIEIOBATEIbLHO, MEHBIIINE
3aTpaThl BPEMEHU B MyTHU, MEHBIIUN YPOBEHb IIymMa U BuOpaiuu, yeM y JIPT u
METPO, TOJHOE OTCYTCTBHE MbLIH [2]. JIIs1 OICHKH CTpaTerud pa3BUTHSA CKO-
POCTHOIO TOPOJCKOIO IACCAXKUPCKOTO TPAHCIIOPTA MPEJIOKEHBI TPU TPYIIIIbI
IIOKa3aTeseu.

Pa3zButue cucrembl marHutojeBUTalMOHHOTO TpaHcnopTa (MJIT) caepxu-
BAIOT YCTApEBILIME U HE OOHOBIISABIIUECS MHOTO JIECSITUICTUNH HOPMBI UX MPOEKTHU-
POBaHUs, HE YUUTHIBAIOIIME XAPAKTEPUCTUK COBPEMEHHOIO MTOJABMKHOTO COCTABA.
Kpome Toro, co3nannio COBPEMEHHBIX MHTEMPUPOBAHHBIX CUCTEM JIETKOPEITHCOBO-
ro TPAHCHOPTA MPEMSITCTBYET OTCYTCTBHE OTEYECTBEHHOI'O MOJBHKHOIO COCTAaBa
[3]. YuutsiBas npeumytuectBa MJIT, npuoputernoit anst Cankr-IlerepOypra siB-
JsieTCsl 3a/1a4a pa3pabOTKU U BHEJPEHHUS CUCTEM JIETKOTO PEIbCOBOIO TPAHCIIOPTa
0 HAMPaBJICHUSAM KOHIIEHTPAIIMK MOIIHBIX MAaCCAKUPONOTOKOB, HE OOCITYKEHHBIX
METpONoJUTEHOM [4, 5].

EcTe nBe KaTeropuv MarHUTOJEBUTAIMOHHOTO TPAaHCIOPTa B COOTBET-
CTBUH C HA3HAYECHHEM U TEXHUYECKUMU MTapaMeTPaMH:

® BHYTPUIOPOJACKOW — HAJI3E€MHBIM M MOA3EMHBIM, a TaKXKe
TPAHCHOPT JJIsi IPUTOPOJIHBIX COOOIIEHUN, KOTOPBIN XapaKTepusy-
€TCsl CKOpoCTAMHU ABMXKeHUs 10 200 km/y;

® MarucCTpaJIbHBIM, MOXKET OBITh C BHICOKUMH U CBEPXBBICOKH-
MU CKOPOCTSMH JBHXKEHUS BIUIOTH 10 1000 kM/4, eciau UCIHOJIb30-
BaTh BAKYyYMHYIO TPYyOy.

['opoackol mpeaHa3HadyeH JJisl CBSI3M LEHTPA ropoja ¢ MUKpPOpPanOHaMH,
KPYITHBIMU TPAHCIOPTHO-TIEPECATOYHBIMU Y3JIaMH — YKEJI€3HOIOPOKHBIMH U aB-
TOOYCHBIMHU BOK3aJIaMH, CTAHIIUSIMH METPOTIOIUTEHA, BO3YIIHBIMU, MOPCKUMHU
U peUHbIMH NopTamu [6—12]. MaructpanbHbIil IpeIHa3HAYEH JIsI CKOPOCTHOTO
10 400 kM/9 B CBEpXBBICOKOCKOPOCTHOTO 10 1000 KM/4 MEXIyropoJaHOTO U
TPAaHCKOHTUHEHTAIHHOTO COOOIICHHUS.

Cucrema mokazarenei pa3paboTaHa ¢ y4eToM crhelupUKH WHHOBAIMOH-
HBIX TPAHCIIOPTHBIX MPOEKTOB, @ UMEHHO MpoekTa co3aanus MJIT [13].
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IToxa3zaTen 1Jsl OLEHKH CONMATLHO-IKOHOMUYECKOM

3(1)(1)6KTHBHOCTI/I CTpaTeruu pasBuTus CKOPOCTHOI'0O ropoaACKoOro TpaHcliopra

IToka3zaTens

3HaueHus

N3menenue 3a-
TpaT BpeMeHU
accaKupoB B
MyTH, TBIC. PYO.

TESTT! = (RS, x Vot x TC5)— % (BL™ " x Votf x TCET),
TJ€ [ — CBA3b;

j — BUJI TOPOJICKOTO TPAHCIIOPTA;

k& — mens moe3aKu;

ESTT! — 50 (deKT OT 5KOHOMHMH BPEMEHH B ITyTH TIOJIB30BATENEN BCEX BUIOB TOPOJI-
CKOr0 TpaHcnopTa npu peanusanuu npoekra MJIT B roay t;

Pij-k — 00BEM TacCaKMPOIOTOKA Ha I-if CBSA3M Ha j-M BHJE TpaHcropra ¢ K menbio
HOE3/IKM B TOA1y t B «HYJIEBOM BapUaHTE»;

Vot — CTONMOCTh BpEMEHH MACCAKUPA Ha i-i CBA3H ¢ K LeNbIo moe3aku B roxy t;
TC ; — 3aTpaThl BpPEMEHH MacCaKMpa B IyTH Ha i-if CBSA3U HA J-M BHJIE TOPOACKOTO
TpaHCIIOpTa B rofay t;

H
t " ..

P — 00bEM MacCaKUPOIIOTOKA Ha i-i CBsA3U ¢ K 1eapio moe3aku B roay t mpu
peanuzanuu npoexkra MIJIT;

HER

£ R .

TC; — 3aTpaThl BPEMEHH NacCakupa B IyTH Ha I-il CBSA3H HA J-M BUIE TOPOJCKO-
ro TpaHcnoprta B roay t npu peanuzanuu npoekra MJIT

O¢ddexT ot cHu-
YKEHSI BDEHOTO
BO3JEHCTBUS Ha
OKPY>KaIOIyI0
cpeny TipH pea-
JU3aIHUU TIPOEKTa
MUIT, ThIC. PYO.

EED = VED? — VEDH5R,

rne VED? — crommocTHas OleHKa SKONOIHYECKOTo YIep6a B «HYIeBOM» BapHaHTE;
VEDH5E _ cronmMocTHAs OLleHKa KOTOTHYECKOTo yIepOa IIpH peaTH3alii IPoeKTa
MUJIT.

[Mpu paccmarpuBaeMOM TOAXOJE YIIEpO OKpyXkaromiei cpene Gopmupyercs u3
TPEX KOMIIOHEHTOB:

VED = VEmis+ VCl + VN,

rae VEmis — cTOMMOCTHAs OLleHKa BHIOPOCOB 3arpsA3HSIONIMX BEIIECTB B aTMoche-
pY;

VCli — croumocTHas OlleHKa BPEIHOTO BO3JICUCTBUS HA KIIMMaT;

VN — CTOMMOCTHAsI OLIEHKA IIYMOBOI'O BO3JIEUCTBHSI HA OKPYKAIOILLYIO Cpely

Db dext oT mo-
BBIIIICHMS O€3-
OITACHOCTH TIPH
peanu3anuu npo-
exta MJIT, ThIC.

pyo.

YES, = E{pmi}. % 13_5} -5 (P.fcmi-Hm x T,EEHSR)’
rjae [ — CBA3b,

j — BUJI TOPOJICKOTO TPAHCIIOPTA;

ES — sbdexT oT moBbIIeHUs] 0S30MACHOCTH NPHU TOE3/KaX MOJb30BaTeleH Bcex
BHJIOB TPAHCIIOPTA MpU peanu3anuu npoekra MIJIT;

Plm;— maccaxxupooOopoT Ha i-if CBA3M Ha j-M BHJIE TOPOJACKOrO TPAaHCIOPTa B
«HYJICBOM BapUaHTE;

s . .
Ty — CTOMMOCTHas OL[EHKA aBapUIHBIX 3aTPAT Ha |-M BHJIE TOPOJICKOTO TPAHCIIOPTA,

HSER .
Plm; — MACCaXUPOOOOPOT Ha i-if CBsI3M ¢ K 1esbto moe3aku B roay t npu peanu-
3anuu npoekra MIJIT;

1) o
T_';,' — CTOMMOCTHAs OLCHKA aBAPUHHBIX 3aTPaT NpU pCain3aliui IMPOCKTa MIJIT

N3meHeHMe 3aTpaT BpeMeHu NnaccaXXnupos B NyTH

Pa3BuTue CKOPOCTHOTO MAacCa)kWPCKOT0 TPAHCIIOPTa CIIOCOOCTBYET POCTY
KyJBTYPHOTO YPOBHS JIO€H, 3(PQPEKTUBHOMY HCIHOIB30BAHUIO CBOOOIHOTO
BPEMEHH U TMOBBIIICHUIO 3KOHOMHUYECKOW 3((HEKTUBHOCTH OOIIECTBEHHOTO
IPOM3BOJCTBA. B pealbHbIX YCIOBUAX KOHKPETHBIA PE3yNbTaT JesATEIbHOCTH
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MAaCCAKUPCKOTO TPAHCIOPTA MOYKET UMETh OJHOBPEMEHHO W COLMAIbHBIN, U
skoHOMHUYecKui 3P dext. [ToBbIIeHNEe CKOPOCTU COODIIIEHUS CIIOCOOCTBYET BbI-
CBOOOXKICHUIO BPEMEHH, KOTOPOE MOXKET ObITh HUCIOIB30BAHO ISl YJIOBJIETBO-
PEHHUS KyJIbTYpPHBIX 3alPOCOB IpakJAaH WIH JJIS OTJbIXa U BMECTE C TEM — IS
MOBBIIICHUS MPOPECCUOHATBHON KBAIM(PUKALIUM, YTO B KOHEYHOM HTOTE CKa-
YKETCSl HAa POCTE IPOU3BOJAUTEILHOCTH TPYyAQ.

DKOHOMUSI BPEMEHU KaK BaXHEHIIMI MOKa3aTellb KayecTBa TPAHCIIOPTHOIO
OOCITyXMBaHUSI HACENICHUS SBISETCS OJHOM M3 COCTABISIONIMX COLHUAIBHO-
AKOHOMHUYECKON 3((HEKTUBHOCTH OpraHU3aIi BBICOKOCKOPOCTHOTO JIBMKEHUS
TpaHCHOPTa. DKOHOMHYECKUN CMBICH YCKOPEHHUSI JOCTaBKU MACCaKUpa 3aKIroya-
eTcs B TOM, YTO COKpAIAETCsl BPEMsl €ro OTBJICUYEHHS U3 CEepbl MaTepUAIbLHOTO
MIPOU3BOJICTBA, CO3/IAIOTCSI BO3MOXKHOCTH Ul MPOM3BOACTBA HEKOTOPOW YaCTH
OOIIIECTBEHHOTO TMPOAYKTa, BHIPAKEHHOTO OMPEACNICHHON CTOMMOCThI0. M xe
HKOHOMUTCS JTMYHOE BPEMs MACCaKUpa, KOTOPOE OH MOT Obl MCIIOJIB30BaTh IS
MOBBIIICHUSI CBOETO KYJBTYPHO-00Pa30BaTEIbHOTO WM  MPO(HECCHOHAIBHOTO
ypoBHsl. YeM 0oJbIlie SKOHOMUS BpEMEHH Ha MOE3/IKY, TEM BBIIIEe BEPOSTHOCTh CO-
37IaHMsI JTOTIOJIHUTENILHOTO OOIIECTBEHHOTO MPOJYKTa, €CIHM MACCAKUP CIKOHOM-
JIEHHOE BPEMs MOCBSITUT MPOU3BOAUTENLHOMY TPy ly. CTOMMOCTB 3TOTO JOIOJIHHU-
TEJIBHOTO TPOAYKTa, COCTABISIOLIEr0 YacTh HAMOHAIBHOIO J0XOMA, XapaKTepH-
3yeT COOTBETCTBYIOIIMM 3PQEKT OT COKpallleHUs BpeMEHU NpeObIBaHUS Ha
Tpancnopte. Cieayer OTMETUTh, YTO B MOCJIEIHUE TOJIbl CAMO COKpAIllEHHOE Bpe-
MsI TIO€3/IKU SIBJISIETCS] CTUMYJIOM MCIIOJIB30BaHUSI COBPEMEHHOM TEXHUKH JIJIsl TIPO-
W3BOJIUTENBHOTO, B IEPBYIO OUYEPEb, YIIPABIEHYECKOTO U MPEANPUHUMATEILCKOTO
Tpyna. I[Ipu 3Tom cokpamieHHoe 10 2—3 4 BpeMs MOE3/IKU JAET BO3MOYKHOCTh HE
TOJIBKO PEIIUTH PAJT MPOU3BOICTBEHHBIX 337a4, OJATOTOBUTHCS K JEJIOBBIM BCTpPE-
yaM ¢ 6€3 may3bl BKIIOYUTHCS B IPOU3BOICTBEHHBIN MPOIIECC, HO U caMa IMOe3/1Ka
B BBICOKOCKOpPOCTHOM pexkume mo3BossieT 70-80 % BpemMeHu HCMonb30BaTh s
BBITIOJTHEHHS TIPO(ecCHOHATBHBIX (yHKIM#H [14].

DKOHOMUS 3aTpaT BPEMEHU B IyTHU PACCUUTHIBAETCS JIA MMACCAKUPOB, Ie-
peximounBiuxcsa Ha MJIT ¢ apyrux BuaoB Tpancropta. CTOMMOCTHAsI OIlEHKA
SKOHOMHH BPEMEHM JAETCS C UCIOJIb30BAHUEM CTOMMOCTH BPEMEHH B 3aBHCH-
MOCTH OT 1eju rmoe3aku [15].

D ESTT, = Z( 4w xVoty xTC; ) _ Z( TSR L \/ot! x TCHHS )

rie | — CBS3b;

] — BHJI TPAHCTIOPTA,;

K — 1enp moes3aku;

ESTTtt — 3¢ PeKT OT IKOHOMHUU BPEMEHU B IyTH IOJIb30BATENICH BCEX BU-
JIOB TpaHcropTa Ipu peanuzaunu npoexkra MJIT B roay t;
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Pi}ko — 00BeM TacCcaXMPOIOTOKA HA I-i CBSI3U HA |-M BHJE TpaHcmopTa ¢ K

LEJIBIO MOE3IKK B FOy t B «HYJICBOM BapHUaHTE»;
Votitk — CTOMMOCTH BPEMCHH TacCaKUpa Ha I-i CBSA3M ¢ K IeNTbIo MOe3IKH B

roay t;
TCitj — 3aTpaThl BPEMCHM IacCakKupa B IYTH Ha I-i CBSI3W Ha |-M BHJC

TpaHcnopTa B roxy {;

PL™R _ 06bem maccaxuponotoka Ha i-it cBs3M ¢ K HEBIO TOE3IKH B FOIY

t mpu peanuzauu npoekra MJIT;
TCitHSR — 3aTpaThl BPEMECHU MACCa)KUpa B MyTH Ha I-i CBS3M HA |-M BHUJIE

TpaHcnopta B roay t nmpu peanusauuu npoexra MJIT.

OCHOBOU OLICHKA CTOMMOCTHA BPEMEHM BBICTYIIAET CPEIHEB3BEIICHHAS 1O-
yacoeas cmaeKka onaamvl mpyoa B pacCMaTpUBaeMbIX ropojaax. Pasnuuus cro-
MMOCTH BPEMEHHU B 3aBUCHUMOCTH OT LEJIeH MOE3[KU 3a1aBAINCh HA OCHOBAHUU
MHUPOBBIX pa3padOTOK B JaHHOW O0JACTH, PE3yJbTAaTOB COLMOJIOTHYECKOrO
ONpOCa U IKCIEPTHBIX OLEHOK.

PacueT cTouMOCTH BpEMEHHU CTPOUJICS CIEAYIOLIUM 00pa3oM:

dw, +(1-d)w,
VoT, ™" = 5,
21-8

npo4

rIe VOTiJ- — CTOUMOCTh BPEMEHHU [IJIsl OE3I0K C HEJETOBBIMU LEJISIMU (KYJIb-

TYPHO-OBITOBBIX, TYPUCTHUCCKUX, PAOOYMX H T. JI.) MEXKY I-M H j-M TOPOJIaMHU;

d — BecoBO#t KOAP(HUITUEHT, YUUTHIBAIOIINI B OOIEM CIydac HEOTUHAKOBYIO
JIOJIIO JKHUTENEeH paccMaTpUBAaEMBIX TOPOJOB B CYMMApHBIX KOPPECHOHICHIIUAX
MEXTy HUMH (TIPEATOIaraeTcs, YTo MPHU HAJIMYUU 3aMETHOM Pa3HUIIbI B YUCIICH-
HOCTH HACEJICHUS TOPOJIOB JIOJIS )KUTENIEH MEHBIIIETO Topo/ia Oy IET BHIIIIE);

Wi — cpeHeMecsiuHas HOMHHAIbHAs 3apaboTHas I1aTa B I-M TOpoJIe;

21-8 — MHOXKUTENM JJIsl IEPEBOJA K YACOBOM CTAaBKE.

VoT,* =3,5V0T,™",

pI(SA)

rIe VOTiJ- — CTOMMOCTH BPEMEHHU JIJIS TIOE3/I0K C JCTOBBIMUA LEIAMH MEXIy I-

M H |-M TOpOJIaMH;

3,9 — MHOXHTEJb, OTPAXKAIOIIMK 00Jiee BBHICOKYIO CTOMMOCTh BPEMEHHU TPHU
COBEPIIICHUH JICJIOBBIX TOE3/IOK (TIPUHSAT C yUETOM 3apyOeKHOTO ONbITA U PE3YIIh-
TaTOB COIIMOJIOTHYECKOTO OIMpPOCa, MOKA3aBIIIEro, YTO MacCaXKUPhl, COBEPIIAIOIINE
TIO€3/IKH C JISTIOBBIMU LIEJISIMU, UMEIOT YPOBEHB JJOXOA BBIIIE CPEIHETO).
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HpOFHO?: CTOUMOCTHU BPCMCHU CTPOWIICA HAa OCHOBC IIPOTHO3a 3apa60TH0171
IJ1aThI.

VOT,"" =VoT, (1+0,7(dr, + (L-d)1;)) .

rie VoT;™"

— CTOMMOCTh BpeMeHH B t + N roj (mpuMeHsieTcss o0 moaxom K

pacdeTy CTOMMOCTH BPEMEHH HE3aBUCHMO OT I[EJTH MTOC3/KH );

T; — CPEIHETO/I0BOM TEMIT IPUPOCTA CPEAHEN 3apaOOTHON IUIATHI IS 1-TO
ropoja;

0,7 — K03 dULUEHT, YYUTHIBAIOIIUNA OTCTAaBaHHUE CTOMMOCTH BPEMEHU OT
pocTa 3apaboTHOM MIIAThI (IPUHST C YYETOM 3apyOEKHOTO OIbITA).

O¢ddexT OT CHUKEHUS BPETHOTO BO3AECUCTBUS HAa OKPYKAIOIILYIO Cpey pU
peanuzanuu npoekta BCM paccuuThiBaics cleayrommM o0pa3om:

EED =VED® -VED"™*,

rne VED? — cTrouMocTHas OlEHKa SKOJIOTHYECKOro yiepoa B «HYJIEBOM BapH-
aHTe,

VED™R — crouMocTHas OLeHKa 2KOJIOTHYECKOr0 yuiepOa Npy peantu3ayu
npoekta BCM.

[Ipu paccMaTpuBaeMoOM MOAXOAE YIIEPO OKpYKarolel cpene popMUpyeT-
s M3 TpeX KOMIOHEHTOB:

VED =VEmis +VClIi +VN,

rae VEmMIS — crouMocTHast OIleHKa BRIOPOCOB 3arpsA3HSIONINX BEIIECTB B aTMO-
chepy;
VCIi — ctoumMocTHast OIleHKa BPEIHOTO BO3/ICHCTBUS Ha KIIMMAT;
VN — croumocTHas OlIEHKa IITyMOBOTO BO3JICHCTBUS HA OKPYKAIOIIYIO CPELLY.
CrouMocTHasi OIIEHKAa IIYMOBOI'O BO3JICWCTBUSI Ha OKPYXKAIOIIYIO Cpeay
umeeT ocoboe 3HaueHue, Tak kak MJIT umeer 6osee HU3KUI YpOBEHb LIyMa —
65 J16, Toraa kak Apyrue BUbI TpaHCIopTa — 00b4HO Goibie 70 J10.
CTouMOCTHasi OIEHKA IIIYMOBOTO BO3JICUCTBHUSI HAa OKPYXKAIOIIYIO Cpery
onpenensercs no popmyre

D VN, = Pkm, xr/",
rae Pkmj; — maccaxnpoo6opoT Ha i-i CBsA3M Ha j-M BUJIE TPAHCIIOPTA,;

n )
rj — CTOMMOCTHAs OLCHKa IIYMOBOI'O BO3ACHCTBHUA Ha OKPYXXAIOLIYIO Cpe-

Iy Ha | maccaxupo-KuIoOMeETp.

188



OKOHOMUKA TPAHCIIOPTA

CToMMOCTHBIE OIIEHKH BBHIOPOCOB 3arps3HSIONIMX BEHIECTB B atMochepy U
BPETHOT'O BO3JECHCTBUS HA KIIUMAT ONPEEAIOTCS aHAIIOTUYHO.

[lepepacnpeneneHue naccaxupornoTOKOB M0 BUIAM TPAHCIOPTA B PE3YJib-
tare co3ganuss MJIT mnpuBeAeT K M3MEHEHHUIO SKOJIOTMYECKOW HArpy3Kd Ha
OKPYXAIOIIyI0 Cpely BCIEJACTBUE H3MEHEHHsI BBIOPOCOB 3arpsA3HSIONIUX Be-
HIECTB B aTMOC(EpPy ¥ U3MEHEHUSI IITyMOBOI HArpy3KH.

DKOJOrHYecKui yiiepO OLIEHUBAETCS Ha OCHOBAaHHMM YICIbHBIX IOKa3aTe-
Jeil SKOJOTHYECKOro yiiepba Ha MacCakupo-KUJIOMETP MO BHIaM TPAHCIOPTA.
Hcnonp3oBanue 3apy0exHBIX UCCIEIOBAHUN 00YCIOBICHO OTCYTCTBUEM aHANO-
TUYHBIX POCCUICKUX pa3pabOTOK. DKOJIOTHYECKUN yIepO, HAHOCUMBIN BO Bpe-
M ctpoutenbeTBa MJIT, yauThiBaeTCsl B COCTaBe KanmUTalbHBIX 3aTpaT. DPdekT
OT CHIDKEHHUS HKOJIOTMYECKOTO YyIiiepba ompenensercs Kak pa3HHULa MExXIy
OLIEHKOM 3KOJIOTMYECKOro yuiepOa JUisl «HyJI€BOrO0 BapHaHTa» U IpPU peau3a-
unu npoexta MJIT.

O¢ddexT oT moBbILIEHUS 0€30MAaCHOCTU MpHU peanuzanuu npoekra MIIT
PacCUUTHIBAJICA CIIEIYIOIIUM 00pazoM:

D ES, =D (Pkm,®xrf )= (Pkm, " x %),

rie | — CBS3b;

] — BHJI TPAHCTIOPTA,;

ES — apdexT oT moBbImeHNsT 6€30MACHOCTH MPH MOE3KaX MOJIb30BaTENeH
BCEX BHUJIOB TPAHCIIOPTA MpHU peann3anuu npoekra MJIT;

Pkm;;°
JICBOM BAapUAHTC)»,
S

[ — CTOMMOCTHAsI OlIEHKA aBAPUIHBIX 3aTPAT Ha J-M BUJIE TPAHCIIOPTA;

HSR P
Pkm, SR _ maccaxupooGopoT Ha i-i cBsi3u ¢ K Lenbio moesaku B roxy t

— MaccakxupooOOpOT Ha i-i CBA3M HA |-M BHUJE TPAHCIIOPTa B «HY-

1pu peanm3zanuu npoexkra MJIT;
> — CTOMMOCTHAS OLICHKA ABApPUMHBIX 3aTpaT NPU peaau3aluy MPOEKTa

j
MUIT.

Onenka r¢dexra OT MOBBIMIEHHUS 0€30MACHOCTH MACCAKUPCKUX MEPEBO30OK
ONpeJeNsieTcs Ha OCHOBaHUM YAEJbHBIX IOKa3aTene yuiepba oT aBapuil Ha
NACCAXUPO-KUJIOMETP MO BUJAM TPAHCIIOPTA U pacIpe/iesieHUs Nacca)XUpoIro-
TOKOB 110 BUJaM TPaHCIOPTa B «HYJEBOM BapHaHTE» U MPHU peaM3alUU MPOEK-
Ta co3nanust MJIT.

VY nenbHble nokazatenu ymep6oa ans MJIT ouenuBarores 1no 3apyOexHbIM
aHajoram.

3akntoyeHue

[Ipennaraemas cucremMa TMoKas3aTeled Ui OLIEHKH COLMATbHO-3KOHO-
MUYECKOW SPQPEKTUBHOCTH CTPATErMH Pa3BUTHS CKOPOCTHOTO TOPOACKOTO
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TpaHCIIOPTa YUYUTHIBAET BCE MPEUMYIIECTBA MATHUTOJIEBUTAIIMOHHONW TEXHOJIO-
MM U JIENaeT ee IPUOPUTETHOM MpU BHIOOPE CKOPOCTHOTO TOPOJCKOTO TpaHC-
nopra.
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Introduction. At the present stage of developing methodological approaches to assess-
ment of social and economic efficiency, all the external effects of the project are divided into
effects that can be estimated in value terms, and effects that cannot be expressed in monetary
units. In turn, the latter are divided into effects that have a quantitative expression and effects,
described only on a qualitative level. External effects, which can be estimated in monetary
terms, are directly included in the calculation of the social and economic efficiency of the pro-
ject in the form of additional inflows and outflows of money.

Problem. The conceptual basis for assessing the social and economic efficiency of new
high-speed lines is the comprehensive consideration of all external effects from the imple-
mentation of the investment project (economic and non-economic) that do not affect the cost
parameters of the project participants.

Objective. The aim of the work is to develop a system of indicators for assessing the
social and economic efficiency of the strategy of the development of high-speed urban
transport.

Methods. Study of existing methods of assessing social and economic efficiency,
searching for disadvantages and advantages, exploring the advantages of magnetic levitation
technology.

Results. The development of this system of indicators for magnetic levitation transport,
which is distinguished by such advantages as the impossibility of derailment, greater route
speed, hence less time travel, less noise and vibration than light-rail transport and metro,
complete absence of dust, is especially important.

Conclusion. The proposed system of indicators for assessing the social and economic
efficiency of the strategy of the development of high-speed urban transport takes into account
all the advantages of magnetic levitation technology and makes it a priority when choosing
high-speed urban transport.

Social and economic efficiency, external effects, high-speed urban transport, magnetic
levitation.

Introduction

Evaluation of the economic efficiency of the strategy of high-speed urban
transport is the final stage in the formation of the strategy. When developing the
strategy, it is necessary to develop criteria for evaluating its implementation and
evaluating the company's final state.
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To be efficient, financial information should be optimal in terms of volume,
timely, reliable, meaningful, should be related to the priority goals and objec-
tives of the strategy.

In foreign practice, existing methods for evaluating the strategy: service life
analysis, portfolio analysis, GE-McKinsey, benchmarking. Essentially, they are
all related to the correspondence of specific strategies to the organisation's posi-
tion in the market and its relative strategic capabilities.

But these methods have descriptive character and do not us allow to carry
out a quantitative assessment of the social and economic efficiency of the strate-
gy of high-speed urban transport. Therefore, in the thesis, a system of indicators
for assessing the social and economic efficiency of the strategy for the develop-
ment of high-speed urban transport is justified.

The paper analyses the existing methods for assessing social and economic
efficiency and makes conclusions on that.

Calculations of commercial, budgetary, economic and social and economic
efficiency of investment projects in railway transport are carried out mainly in
accordance with the following methodological materials:

e methodological recommendations on assessment of investment projects
(second edition) approved by the Ministry of Economic Development of the
Russian Federation, the Ministry of Finance, State Committee for Construction,
Architecture and Housing Policy Ne VK 477 of June 21%, (hereinafter referred to
as the Set of Methods);

e methodological recommendations on assessment of investment projects
on railway transport (annex to the Directive of the Ministry of Communications
(today’s Ministry of Transport of the Russian Federation) of August 31%, 1998,
Ne V-1024u) hereinafter referred to as the Set of Methods Ne V-1024u;

e methods of calculation of indexes and application of criteria of efficiency
of regional investment project, approved by the Ministry of Regional Develop-
ment of the Russian Federation order of August 31%, 2008 Ne 117 (hereinafter
referred to as the Set of Methods Ne 117);

e methods of index calculation and criteria application to investment pro-
jects efficiency claiming for state support at the expense of the Russian Federa-
tion Investment Fund, approved by the Order of May 23", 2006 Ne 139/82n
(hereinafter referred to as the Set of Methods Ne 139/82n of May 23", 2006) of
the Ministry of Economic Development and the Ministry of Finance of the Rus-
sian Federation;

e methods of assessment of social and economic efficiency of construction
of new railways, approved by Senior Vice-President of JSC “RZD” B. Lapidus
of August 29", 2009 (hereinafter referred to as the Set of Methods of JSC
“RZD” of August 29", 2009).
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Indicators of public efficiency take into account the social and economic
consequences of implementation of an investment project for society as a whole,
including both the immediate results and costs of the project, and "external™:
costs and results in related sectors of the economy, environmental, social and
other noneconomic effects.

The current general scheme for assessing the social and economic efficien-
cy of investment projects (given below) allows us to identify and define social
efficiency as an economic category [1].

Some of the activities in the sphere of production and consumption stipu-
late direct costs or benefits for consumers and firms that are not directly in-
volved in these activities. Accordingly, such results cannot be taken into account
in the economic indicators of the producer of goods and services: costs, reve-
nues, profits, etc. Underestimation of the costs and benefits of third parties leads
to an overestimation, or to an underestimation of the volume of output of goods
in comparison with the effective output from the public point of view. It is about
the existence of so-called external effects (externalities).

The external effect is the costs and results of the project that have not been
adequately reflected in the indicators of economic activity of economic entities
participating in the project.

In the most general form, external effects can be divided into environmen-
tal (sometimes called technological), social, economic and public goods that do
not have a price.

The ecological (technological) externalities are:

e pollution of soils, hazardous emission into the atmosphere and water
reservoirs;

e non-efficient exploitation of natural resources deposits and agricultural
lands;

e violation of the ecological (biological) balance of the territory;

e cutdown (increment) of forests, green plantations in urban settlements;

e explosions, fires dangers, etc;

External effects of a social nature include externalities directly related to
the standard of living of the population (as opposed to technological ones,
whose influence can be considered mediated). These may include:

e changes of population salaries, employment rate, service and commodi-
ties prices, consumer goods quality, quality and price of accommodation, ac-
commodation provision, provision of housing and utilities services, culture,
sports institutions, transport service, education and health care levels, labour
conditions, number of work with hard and dangerous conditions, profession-
related diseases and production injures, and crimes;

e economy or additional expenses of spare time of population at the ex-
pense of various factors.
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External effects of economic nature are reflected in expenses and incomes
of organisations and enterprises, that do not participate in the project. These may
include:

e change in the value of land and real estate objects that are not related to
the project, as a result of its implementation, costs for enterprises not participat-
ing in the project;

e creation and development of new productions (at the expense of provid-
ing transport, raw materials, innovative developments);

e compromising on transportation costs of health care enterprises, culture
at the expense of the construction of a new road, etc.

One of the main ways to take into account externalities in investment de-
sign is to include them in the prices of manufactured goods and services and
consumed resources. The process of adjusting market prices to calculate the ef-
ficiency of projects from a social standpoint (social and economic efficiency) is
called the conversion of market prices. New, adjusted prices are also called eco-
nomic prices, in the Western literature — shadow prices.

As sources of information for developing an assessment of the social and
economic efficiency of the investment project for the construction of a new
high-speed line the following sources have been considered:

e project materials in the scope of the feasibility study, justification of the
investment of the project being considered;

e expert assessments of the degree of influence of the implementation of
the investment project on the parameters of the social and economic develop-
ment of the Russian Federation, the region, the industries and enterprises of in-
terest, taking into account the significance of the project under consideration.

In calculations of social and economic efficiency, the target of new high-
speed lines, their social significance and economic environment should be taken
into account.

Realisation of construction projects of high-speed lines ensures achieve-
ment of a range of targets, generation of effects (including disadvantageous
ones), which differ in the degree of their social and economic significance of the
entire country, some regions, branches, participants of the project. The composi-
tion of goals, effects is stipulated by, to a large extent, ascribing the new railway
line under consideration to this or that category, in accordance with the strategy.
Separate goals, effects can be achieved, generated only during the construction
and subsequent operation of certain categories of railway lines, for example, a
significant reduction in the travel time for passengers carried by rail can only be
achieved with the construction of railways specialised for high-speed traffic.

The economic environment of the project is determined by the boundaries
of its influence on the economic, social, environmental spheres of society and is
determined by the following factors:

e public importance of the railway line;
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e line category;

e resource requirements for the construction of the line;

e the composition of the «recipientsy of effects.

At the present stage of development of methodological approaches to as-
sessment of social and economic efficiency, all the external effects of the project
are divided into effects that can be estimated in value terms and effects that can-
not be expressed in monetary units. In their turn, the latter are divided into ef-
fects that have a quantitative expression and effects, described only on a qualita-
tive level. External effects, which can be estimated in monetary terms, are di-
rectly included in the calculation of the social and economic efficiency of the
project in the form of additional inflows and outflows of cash.

The concept basis for assessment of the social and economic efficiency of
new high-speed lines is the comprehensive consideration of all external effects
from the implementation of the investment project (economic and non-
economic) that do not affect the cost parameters of the project participants. Ex-
ternal effects should be taken into account in value form and calculated using
appropriate regulatory and specific characteristics. In the absence at the present
stage of computational methods for the valuation of a number of external effects
and generally accepted approaches to their accounting in the implementation of
assessments of the social and economic efficiency of investment projects for the
construction of new railway lines, one of the tasks is the systematisation and de-
velopment of approaches to accounting externalities generated in the social and
economic sphere of life of the Company in the implementation of projects for
the construction of new public railway lines.

The set of methods of assessment of social and economic efficiency of new
high-speed line is based on the following classification of external factors:

e £CONOMIC;

e social;

e ecological.

Due to specifics of the innovative transport technology, the system of indi-
cators of social and economic efficiency of the strategy has been supplemented
and specified. The table suggests indicators for assessment of social and eco-
nomic efficiency of high-speed urban transport development strategy.

The particular importance is the development of this system of indicators
for magnetic levitation transport, which has advantages such as the impossibility
of derailment, a greater route speed, therefore, less travel time, less noise and
vibration than LRT and metro, complete absence of dust [2]. To assess the strat-
egy for the development of high-speed urban passenger transport, three groups
of indicators are proposed.
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Indicators for assessment of social and economic efficiency of high-speed urban

transport development strategy

Indicator Indicators
Changes in time 3 ESTT! = Y Py xVot, xTC} )= 3" (PL™* xVot; xTC;™%),
spent by ) _—
passengers where i — connection;
on their way ] — urban transport type;

thousand rubles

k — purpose of travelling;

ESTT.' —the effect of saving time on the way by passengers of all types

of urban transport in the implementation of the MLT project in the year t;
Pijtk —amount of passenger traffic on i-th connection on j-th type of
transport with k purpose of travelling in the year t in “zero option”;

Vot; — cost of time of passenger on i-th connection with k purpose

of travelling in the year t;

TC; — costs of passenger for time of travelling on i-th connection on j-th
type of urban transport in the year t;

P."* — amount of passenger traffic on i-th connection with k purpose
of travelling the year t during realisation of MLT project;

TC"® —time costs of passenger for travelling on i-th connection on j-th
type of urban transport in the year t during realisation of MLT project

The effect from
reducing the
harmful

impact on the
environment
during the
implementation
of the MLT
project,
thousand rubles

EED =VED° —-VED"R

where VED? — cost assessment of environmental damage in the "zero"
option;

VED"™ " — cost assessment of environmental damage during the imple-
mentation of the MLT project.

With this approach being considered, the damage to the environment
is formed from three components:

VED =VEmis+VCli+VN,

where VEmis — cost assessment of emissions into the atmosphere;

VCIi — cost assessment of hazardous impact on the climate;
VN — cost assessment of noise pollution on the environment

Effect from
increasing
safety during
realisation of
MLT project,
thousand rubles

D UES, =3 (Pkmyxrt )= > (Pkm, "R 1R,
where i — connection;
J — urban transport type;
ES — effect from increasing traffic safety during passengers travelling
all types of transport during realisation of MLT project;
Pkm; —amount of passenger traffic on i-th connection on j-th type
of urban transport in the “zero option”;
r; — cost assessment of failure expenses on j-th type of urban transport;

Pkm."™" — amount of passenger traffic on i-th connection with k purpose

of travelling in the year t during the realisation of MLT project;
r’ — cost assessment of failure expenses during realisation of MLT

project
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The development of maglev transport systems are restrained by obsolete
norms of their design which have not been renewed for many decades. These
norms do not take into account today’s rolling stock properties. Besides, crea-
tion of cutting-edge integrated light-rail systems is hindered by lack of national
rolling stock [3]. Considering advantages of maglev transport (MLT), the priori-
ty task for Saint Petersburg is design and implementation of light-rail transport
to be deployed on sections with heavy passenger traffic without access to metro
transport [4, 5].

There are two categories of maglev transport defined by purpose and tech-
nical parameters:

e urban ground and underground as well as intercity transport with speeds
up to 200 km/h;

e mainline transport with high and superhigh speeds up to 1000 km/h, if
vacuum tube is deployed.

Urban maglev transport is aimed at connecting the city centre with suburbs,
city districts and large transport hubs — railway, bus and metro stations, sea and
river ports [6—12].

Mainline transport is intended for intercity travelling with speeds up to 400
km/h and for transcontinental travelling with speeds up to 1000 km/h.

The system of indicators is developed taking into account the specifics of
innovative transport projects, namely the project of creating a magnetic levita-
tion transport [13].

Change of the time spent by passengers on the way

The development of high-speed passenger transport contributes to the
growth of the cultural level of people, the efficient use of free time and the eco-
nomic efficiency of social production. In real conditions, the determined result
of the activity of passenger transport can have both a social and economic effect.
Increasing the speed of communication promotes the release of free time, which
can be used to meet the cultural needs of citizens or recreation and at the same
time to enhance professional qualifications, which will ultimately affect the
growth of labour productivity.

Saving time as the most important indicator of the quality of transport services
for the population is one of the components of the social and economic efficiency
of the organisation of high-speed traffic. The economic sense of accelerating carry-
ing a passenger is that it saves the time of his distraction from the sphere of materi-
al production, with the opportunities being created for the production of some part
of the social product expressed by a certain value. Or, the passenger's personal time
can be saved, which he could use to improve his cultural, educational or profes-
sional level. The more time is saved for a trip, the higher the probability of creating
an additional social product, if the passenger spends his time saving productive la-
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bour. The cost of this additional product, which is a part of the national income and
characterises the corresponding effect of reducing the time spent on transport. It
should be noted that in recent years, the very shortened travel time is an incentive
to use modern technology for productive, primarily managerial and entrepreneurial
work. At the same time, the travel time reduced to 2-3 hours makes it possible not
only to solve a number of production tasks, to prepare for business meetings and to
enter the production process without pause. Therefore, not only saving time on
business trips, but also a trip in high-speed mode allows 70-80 % of the time to use
for professional functions [14].

The calculation of saving time spent on the way is carried out for passen-
gers who switched to MLT from other modes of transport. The cost assessment
of saving time is carried out using the cost of time depending on the purpose of
travelling [15].

Z ESTT, = Z( Pijtko xVot, xTC; ) _ Z( PIHSR s \ot! x TC!HR )

where i — connection;
J — transport mode;
k — purpose of travelling;

ESTT,' — the effect of saving time on the way by passengers of all types of
urban transport in the implementation of the MLT project in the year t;

Pi}ko — amount of passenger traffic on i-th connection on j-th type of
transport with k purpose of travelling in the year t in the “zero option”;

Vot — time cost of passenger on i-th connection with k purpose of travel-
ling the year t;

TCitj — passenger’s time expenses on the way on i-th connection on j-th
type of transport in the year t;

P MR _ amount of passenger traffic on i-th connection with k purpose of
travelling in the year t during realisation of MLT project;

TC{™R _ passenger time expenses on the way on i-th connection on j-th

type of transport in the year t during MLT project realisation.

The basis for estimation of the cost of time is the weighted average hourly
wage rate in the cities considered. Differences in the cost of time depending on
the purpose of travelling were set on the basis of world developments in this
field, the results of a sociological survey and expert assessments.

The calculation of the cost of time was carried out as follows:
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dw; +(1—-d)w,
th 1 J
VoT,™ = :
21-8
where VoTiJ?’the'r — the cost of time for trips with non-business purposes (cultural,

tourist, etc.) between i-th and j-th cities;

d — the weight coefficient, which takes into account, in the general case, an
unequal share of the inhabitants of the cities in question in the total correspondence
between them (it is assumed that if there is a noticeable difference in the population
of cities, the proportion of the inhabitants of a smaller city will be higher);

w; — average monthly nominal wage in i-th city;

21-8 — multipliers for conversion to hourly rate.

VOTijbu siness — 3’ SVOTijother ,

rae VoT;

and j-th cities;

3,5 — multiplier that reflects a higher cost of time when making business
trips (adopted taking into account foreign experience and the results of a socio-
logical survey that showed that passengers travelling with business purposes
have an income level which is above the average one).

The forecast of the cost of time was based on the forecast of wages:

JUS"es — the cost of time for trips with business purposes between i-th

VoT;*" =VoT; (1+ 0,7(d7; +(1—d)r; ))n :

where VoTi}+n — the cost of time in t + n year (the general approach to the calcu-

lation of the cost of time regardless of the purpose of the trip is applied);

T; — average speed of wage growth for i-th city;

0,7 — coefficient that takes into account the lag of the cost of time from the
growth of wages (adopted taking into account foreign experience).

The effect of reducing the harmful impact on the environment during the
implementation of the high-speed mainline project was calculated as follows:

EED =VED® -VED"™*,

where VED® — cost assessment of ecological impact in the “zero option”;
VEDMR — cost assessment of ecological impact during realisation of high-
speed mainline project.
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In this approach, the damage to the environment is formed by three compo-
nents:

VED =VEmis +VCIi +VN,

where VEmis — valuation of emissions into the atmosphere;

VCli— evaluation of hazardous impact on climate;

VN- evaluation of noise pollution of the environment.

The evaluation of the noise pollution of the environment is of particular im-
portance, since the magnetic levitation transport has a lower noise level, namely
65 dB, in contrast to other modes of transport, usually greater than 70 dB.

Evaluation of noise pollution is determined as:

D VN, = Pkm, xr/",

where Pkm; —amount of passenger traffic on i-th connection on j-th transport

mode;
rj” — evaluation of noise pollution per one passenger-kilometre.

The evaluations of emissions of pollutants into the atmosphere and the
harmful effects on climate are determined similarly.

The redistribution of passenger traffic by mode of transport as a result of
the creation of MLT will lead to a change in the load on the environment due to
changes in emissions of pollutants into the atmosphere and changes in noise pol-
lution.

Ecological damage is estimated on the basis of specific indicators of envi-
ronmental damage per passenger-kilometer by mode of transport. The use of
foreign studies is explained by the lack of similar Russian developments. Envi-
ronmental damage caused during the construction of the MLT is included in the
capital costs. The effect of reducing environmental damage is defined as the dif-
ference between the assessment of environmental damage for the “zero” option
and the implementation of the MLT project.

The effect of improving safety during the implementation of the MLT pro-
ject was calculated as follows:

S ES = 3 (Phmy ) X (Pl )

where i — connection;

] — transport mode;

ES — effect from enhancing safety during passengers travelling all types of
transport during MLT project realisation;
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Pkmij0 — amount of passenger traffic on i-th connection on j-th type of

transport in the “zero option”;
er — evaluation of failure expenses on j-th type of transport;

Pkm. "R _ amount of passenger traffic on i-th connection with k purpose
of travelling in the year t during MLT project realisation;
rjS — evaluation of failure expenses during MLT realisation.

The evaluation of the effect of improvement of the safety of passenger traf-
fic is determined on the basis of the specific indicators of damage from acci-
dents per passenger-kilometer by mode of transport and the distribution of pas-
senger traffic by mode of transport in the “zero” option and in the implementa-
tion of the MLT project.

Specific indexes of damage for MLT are estimated by foreign counterparts.

Conclusion

The proposed system of indicators for assessment of social and economic
efficiency of the high-speed urban transport strategy development takes into ac-
count all the advantages of magnetic levitation technology and makes it a priori-
ty when choosing high-speed urban transport.
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