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The logistic-dynamic factor of the world economy

Is the logistic only buzzword, ore the logistic is the part of cybernetics, philosophy of
the flows management in chains and nets and part of business and economy?

In the end of last century and beginning of the 21 century, the logistics become one
of the dynamic factor of the world economy.

What is the reason and conditions for this?

1. Globalization of the world and world trade

2. Unbalance among allocation resources, production and conception.

3. Development of the new management, logistics, mathematic and infor-
mation technology.

4. Was exhausted the current potentialities of the mechanization,
automatization and informatization.

Companies management understudied, that cost on the logistics activities is about 40
to 60% of total cost on products a services. Optimal logistic system can be big competi-
tiveness advantage.

The world want to be in balance and flows of the materials, information’s and fi-
nance get the world to balance and logistic get the world to balance.

The logistic today is the important part of the company management on macro and
micro level.

The content of this volume is from this reason concentrated on logistic as yet new
branch of science, services and economy.

Dr.hc prof. Ing. Dusan MALINDZAK, CSc.
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Mychailo BIDNIAK®
Iryna MATEICHYK?

INOCTPOEHHUE MOJIEJIM CUCTEMbI
IKOJOI'MYECKOI'O MEHE/IZ/KMEHTA
HPEAIIPUATHUA

Ha ocHOBe cucTteMHOTO noaxonga IMOCTpOC€HAa MOJCIb CHCTEMBI SKOJIOI'MYECKOI'0
MCHEKMEHTAa MNpEANpUATUs, B KOTOpOﬁ OImMcCaHbl COCTaBa W CTPYKTypa CHUCTEMBI,
0TO6pa)KeHBI CBA3U MEKAY KOMIIOHCHTAMH.

1. BBEAEHUE

Crparerndeckoif 1eNpl0 pa3BUTHS JOJDKHO OBITh MIPEBpAllCHHE IPHPOJIHO-
PECYPCHOI0 MOTEHLIHANa B OCHOBY 3KOHOMUYECKOTO POCTA, YTO COOTBETCTBYET BEPHOMY
MOHUMAHHIO CYIIHOCTH YCTOHYMBOI'O Pa3BUTHs C MO3UIMA MHPOBOTO COOOIIECTBA.
B cBsi3u ¢ 3TUM SKOJIOTHUECKUN MEHEPKMEHT CJIeIyeT paccMaTpuBaTh KaK KauyeCTBEHHO
HOBYIO CHCTEMY YIIPaBJICHUS MIPUPOAOTIOIH30BAHUEM B YCIOBHSIX PHIHOYHBIX OTHOIIICHUH,
C TIOMOIIBIO KOTOPOH, pedOopMHPYs CYUICCTBYIOIIYIO MOJETb COTIACHO MPHHITUIIAM
YCTOWYUBOTO Pa3BUTHSI, MOXKHO JOCTUYD 3HAYUTEIHHBIX YKOHOMUYECKUX U COIUAIBHBIX
pe3yabTaToB Kak Ha Makpo-, Tak U Ha MHUKpOypoBHe [1].

Co3maHne JefCTBEHHON CUCTEMBI dKOJOorHmdeckoro MeHemxMenTa (COM) B ycrmoBHax
MPEONONICHUS DJKOJOTHMYCCKUX MPOOJIieM TWyTeM TMPOBEICHUSA HWHCTHTYIIHOHAIHHBIX
U CTPYKTYPHBIX pedopM IpeBpamaeTcs B peaJbHy0 HEOOXOIUMOCTh H BOZMOKHO TOJBKO
Ha OCHOBE METOJOJIOTHH OOIIeH TeopuH cucTeM. [I[puMeHeHHe CUCTEMHOTO aHaHi3a IS
uccnenoBanust COM nocpeacTBOM NPEJCTaBICHUS €€ B KaUECTBE CHUCTEMBI, IPOBEACHHUS
CTPYKTYPH3AIMH U TIOCTEAYIOMIETO aHATN3a MTO3BOJIUT YIOPSAOYUTh MMOCIE0BATENLHOCTD
JIEWCTBUH NpU pelieHuy mpolieMbl o0ecrieueHns: yCTOWINBOTO COCTOSHUSL OKpYIKatouen
cpeapl  OpU  OCYLIECTBIEHUM  NPEANPUATHEM  ONPEACIEHHOM  XO3SIMCTBEHHOM
nesTenbHOCTH. CUCTEeMHBIN aHAllM3 MO3BOJISIET MPEINPUATHIO HAXOJIUTh PEIIEHUS] TOTO
Kiacca TpoOsieM, KOTOPBI HAXOJWUTCS BHE KOPOTKOTO JHana3oHa eXeJTHEBHON
JIeSTETHHOCTH.

2. IPEAIIOCBIJIKH ITOCTPOEHHUSI MOJEJIM CUCTEMBbI
IKOJIOI'MYECKOI'O MEHEJIKMEHTA INPEAIIPUATUA

OKOJI0T0-7KOHOMHUYECKHE IIEJH, KOTOPhIe CTaBUT Iepel]] cOOOM MpeanpusaTue, yaie
BCEr0 HE MOTYT OBITh JOCTUTHYTHI TOJIBKO 32 CUET COOCTBEHHBIX BO3MOXHOCTEH WIH
BHEIIHUX CPEJICTB, MMEIOIINXCS Y HET0 B HAJIMYMHU B HACTOSAIIMNA MOMEHT. B aTom ciydae
BO3HHMKAeT MpobjeMHas CUTyanus, TpeOyromas cUCTeMHOro noaxona. IIpumepomM Takon

! Prof., dr hab. Mychailo Bidniak, Katedra Zarzadzania Narodowego Uniwersytetu Transportu w Kijowie, Ukraina.
2 Mgr Iryna Mateichyk, Katedra Zarzadzania Narodowego Uniwersytetu Transportu w Kijowie, Ukraina.
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CUTyallud U TIPENNPUATHS SBISIETCS CIIydal, KOTZa OOBIYHBIC CIIOCOOBI CHIDKCHHS
YPOBHS BO3ICHCTBUS NPEANPHATHS Ha OKPYXKAIIYI0 Ccpeny HE O00eCIeYnBaroT
BHIIOJIHEHAE  KaK  CYIICCTBYIOIIMX  HOPMATHBHO-TIPABOBBIX  TPEeOOBaHWL,  Tak
¥ MEXITYHAPOIHBIX HOPM KadecTBa OKPYXKAromel cpemsl BO BpeMs NMPOH3BOJACTBEHHON
JIESITETBHOCTH, YTO CYIICCTBEHHO CHIXKAET YKOHOMUYCCKYIO CTA0MIIbHOCTh MPEIIPUATHUS.

B pesynprate BHempenus COM mpennpustie OepeT Ha cebs 00s3aTenbCcTBa
0 coOnroieHNH  TPeOOBaHUN  MPHUPOTOOXPAHHOTO  3aKOHOAATCIBLCTBA, CTAaHAApPTOB
9KOJIOTUYECKON OC30MacCHOCTH W  PAlMOHAILHOTO MPUPOIONOIB30BAHUS, SBISACTCS
JIBUKYIIEN CUIION Js 3aBO€BaHMsI KOHKYPEHTHBIX MPEUMYIIECTB KaK Ha BHYTPEHHEM, TaK
M Ha MEXAYHapOAHOM pbIHKaX. Takke BHEJPEHHUE CHCTEMBbI IO3BOJISIET YMEHBIIUTH
MPOCTOM BCIIEACTBHE TIATEIPHOTO MOHHUTOPHHTa W TEXHHUYECKOTO OOCIYKHBAHHUS;
mepepadareBaTh  OTXOABl B KOMMEPUYECKHM 3HAUUMyK  (QopMy;  YMCHBIIUTH
SHEPronoTpeOJieHNe; YMEHBIINTh PAcXOIbl, CBSI3aHHBIC C YTHIM3aIMeld OTXOJOB.
Brenpenne COM nmaeT psii NPEeHMYIIECTB HE TOJNBKO B YIYYIICHHH SKOJIOTHYECKUX
MoKaszareieldl MpennpusATHsS, OHAa NPUBOOUT K YIYUYIICHHIO MOPAIBHOTO KJIHMaTa
B KOJUJIEKTHUBE U TIOBBIIIIEHHE MOTHUBAIUH COTPYAHHUKOB.

Takum o00pa3oMm, BHEJApPEHHE HA MPCANPUATHH CHCTEMbI  3KOJIOTHYECKOTO
MEHE/DKMEHTa JO/DKHO CTaTh HWHCTPYMCHTOM  JOCTHDKCHHSI LeNu  OOecredYeHuUs
YCTOWYUBOTO COCTOSIHUSA OKpYXKAloIell cpeapl NpHU OCYIIECTBICHUU MPEIIPUITHEM
ONpEeEeNICHHON X035 HCTBEHHON I€ATEIbHOCTH.

Omnpenenus HasHauenue cuctemsl S=(AR), mis Gonee TOYHONW XapaKTEPUCTHKH €€
KOHCTPYKIIMH, MHOJKECTBA DJIEMEHTOB A W MHOXECTBa OTHOIICHHUH R, ciemyer pa3BuBaTh
MOJIENTb TaK, YTOOBI B pe3yJbTaTe MOMYyYUTh ee Ooiee ynoOHyIo GopMy, BKIIOYas B Hee,
[0 Mepe HEOOXOAUMOCTH, JOTONHUTENbHBIE CBeIeHH s [2].

CucteMHBIl MoxoA K mocTpoeHuto moaenu COM Ha mpeanpuaTud MpeanoJiaract
MIOCTPOCHUE U Pa3BUTHE Psila MOJEIEH.

3. IOCTPOEHHME MOJAEJIN CUCTEMbI 5KOJOI'MYECKOI'O
MEHE/UKMEHTA INPEAIIPUATHUSA

IIpeacraum COM B BuJE HENPO3pPAvYHOIo “sIIUKA’, BBIIEICHHOIO U3 OKpY»Karoulei
cpensl. [TomuepkHeM, 9TO yKe 3Ta, MAaKCUMAJIbHO MPOCTasi, MOJCIH MO-CBOEMY OTpaKaeT
JIBA CICIYIOIIUX Ba)XKHBIX CBOMCTBa CHCTEMBI: YeI0CHHOCMb WU 000CO0IeHHOCMb OT
CpeIbL.

JocTturHyTast I1efb OpPEACTaBsieT co0OW 3alIaHUPOBaHHBIC 3apaHee H3MCHEHUS
B OKpYXalolIe cpejie, Kakue-TO MPOJYKThl paboThl CHCTEMBI, MpeIHa3HAaYeHHBIE IS
notpebyeHus: BHe ee. MHave TOBOps, CHCTEMa CBS3aHA CO CPENIOM U C TIOMOMIBIO ITUX
CBsI3€il, KOTOphIE HAa3BIBAIOTCS BBIXOJAMHU CHCTEMBI, U BO3JEHCTBYIOT Ha cpery. Kpome
TOTO, CHCTEMA SIBIISIETCS] CPEJICTBOM, ITO3TOMY JIOJIKHBI CYIIECTBOBATH M BO3MOXKHOCTH €€
WCIIONb30BaHuUsI, BO3JCHCTBUS Ha Hee, T.M. CBS3M CO CpPENOi, KOTOpHIE HAIPAaBICHBI
W3BHE B CHCTEMY, CITY’KaT BXOJAMH CHUCTEMBIL.

Brigenmv B COM mpeanpusaTis B Ka4eCTBE BXOJOB T€ IJIEMEHTHI CUCTEMBI, KOTOpPBIC
MpeIHa3HaYCHBl U1 00ECICYeHUS YCTOHYMBOTO COCTOSIHHS OKpPY)KAIOLICH CpeAbl IMpH
OCYILIECTBIICHUH TPEANPHUITAEM OTPEACICHHOW X03SHCTBEHHON IeATENFHOCTH. BxomamMu
CUCTEMHOU MOpeH, Kotopas omuckiBaeT COM mpeanpusTus, IeIecoo0pa3Ho BBHIOpATh
TaKde  yNOpaBIIONIME  MMapaMeTpbl, KaKk  HOPMATUBHO-TIPAaBOBBIC  TPeOOBaHUS
K 00ECTICYCHUIO  DKOJIOTHYECKOW  O€30TMacHOCTH  TPEANPHUATHS, SKOHOMHYECKHE
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MHCTPYMEHTHI, PETYIHPYIOIINE ICATSIPHOCTh NPEANPHATHS, B TOM YHCIE CBS3aHHYIO
C IPUPOIONCIIONB30BAHUEM U NIPHUPONOOXPAHHOM JEATEIBHOCTBIO;  HKOJIOTHUECKHE
MOKa3aTean paboThl MPENIPHUSTHS; OPTaHU3AIMOHHAS CTPYKTYpa HIPEIIPHUSTHS; TEXHUKO-
TEXHOJIIOTHYECKHE  TapaMeTphl, OOCCIICUMBAIONINE  XO3SHCTBEHHYIO  JESTEIBbHOCTD
NpeAnpUsITHs. BBIXOMHBIMH ITapaMeTpaMH SBJISIOTCS ITOKa3aTesld M3MEHEHUS! COCTOSIHUS
OKpYXKalolleld Cpeabl — KOJWYECTBO BHIOPOCOB BpPEAHBIX BELIECTB B arMmocdepy,
KOJIMYECTBO OOPa30BaHHBIX W HE YTWIM3UPOBAHHBIX OTXOJ/OB, KOJIWYECTBO 3arpsi3HEHHUN
TPYHTOB BCIEJCTBHE BBITEKaHUSA Macesl M T.J. V3MeHeHue 3THUX IOKaszareneil B CBOIO
odepenb, 3a CYET OOpaTHOM CBA3M, OyAyT BIMSATH Ha BXOJIHBIE HapaMeTpbl MOJIEIH.
OcobeHHOCTBIO cucTeMHON Mozaenu COM sBisieTcsi CBOWCTBO MOCTOSHHOTO YITyYIICHHMS,
ocHOBanHOe Ha mnpuHImIe J[lemuara-lllyxapra (momens PDCA) m crnmpaiieBUIHBIHA
xapakrep jxu3HeHHoro nukina COM [3].

Mogenr COM B BUzE “4EPHOTO SIIMKA HE ONUCBHIBAET XAPAKTEPUCTHUKH, 3JIEMEHTHI,
CBSI3M M IIPOLIECCHI BHYTPEHHETO YCTPOWCTBAa CHCTEMBI. [y 3TOro HeoOXoammbl Ooiee
pa3BuTHIE, OOee AETaIbHBIE MOJEIH — MOAENb COCTaBa CHCTEMBI M MOJEIH CTPYKTYPHI
CHUCTEMBI.

PaccMmoTpuM moxo/bl K MOCTPOSHUIO MOJICNIN cOCTaBa CUCTeMBI. IIpu paccmMoTpeHun
nr000H CHCTEMBI NpEXJIe BCEro OOHAapY)KMBAETCS TO, YTO €€ IIeJIOCTHOCTh U 000Co-
O51eHHOCTH (0TOOPaYKEHHBIE B MOJIENIA YEPHOTO SIIIIUKA) BHICTYMAIOT KaK BHEIIIHHUE CBONCTBA.
BHyTpeHHOCTh ke “‘AIMKa” OKa3bIBaeTCs HEOJHOPOJHOM, YTO IO3BOJIAET pa3nudarh
COCTaBHBIE YacTH caMoil cucteMbl. [Ipu Oojee JeTanbHOM PAacCMOTPEHHUH HEKOTOPBIE
YacTH CHCTEMBI MOT'YT OBITB, B CBOIO OYepE/Ib, Pa3OUTHI HA COCTABHBIC YaCTH U T.JI.

Mozenp cocTaBa CHCTEMBI OTOOpaXaeT, N3 KaKuX JacTed (IMOJCHCTEM M 3JIEMEHTOB)
cocTouT cucrema. Mozens cocraBa cucteMbl COM BKIIIOYaeT Takue MOACHUCTEMBI, Kak
MOJICUCTEMa TOJATrOTOBKH K BHeApeHnio COM; mojacucTeMa INTAaHUPOBAHUS, MOJICHCTEMA
YIpaBICHUs; MOACHUCTEMa BBINOJIHEHHS paboT; IMOJCHCTEMa KOHTPOJIS; IOJCHCTEMA
BBITIOJTHEHHUSI COOTBETCTBYIOIIUX YNPABISIONINX BO3AeHcTBUM. Kaxmas m3 BbIIEICHHBIX
MOJICHCTEM HMEET CBOI0 HEpPapXHi0 BHYTPEHHUX IIOACHCTEM M 3yeMeHTOB. CremyeT
3aMeTUTh, YTO BXOJHBIC U BBIXOJHBIC MapaMeTphl TOXKE MOXKHO IIPEICTaBUTH
MOJCUCTEMAMH, COCTOSIIUMH W3 KOHEYHOTO MHOXKECTBA JJIEMEHTOB. Y IPOIIEHHAS
MoJienb cocTaBa cucteMsl COM npuBezeHa B Ta0u. 1.

Mozaenb coctaBa cucteMbl COM MOXKHO HPENCTaBUTh KaK

Mss: X; = [X J={LNY] > ¥, = [Yi,=(LN}], (1)

roe  MsS — mozenb coctaBa cucteMbl COM, Xj— mojacucTeMa BXOAHBIX MapaMeTpOB,
Y;j— mojcucTeMa BbIXOJAHBIX TAPAMETPOB,
P,PUDCA — wMexaHW3M BHEAPCHUS CHUCTEMbI JKOJOTHMYECKOIO MEHEIKMEHTA,
MO3BOJIIOIINY TIEPEBECTU CUCTEMY U3 COCTOSTHUS Xj B COCTOSHUE Y.
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Ta6ymma 1. YiporieHHas Mojienb coctaBa cucteMsl COM

ID};HCHCTG CocraB OIeMeHTEHI
[IpaBoBele  TpeOoBaHMs K | 3aKOHBI YKpauHSI, [locTaHOBIECHNS IPAaBUTEIBCTRA,
obecriedeHNI0  dKOJNOrHYeckol | PacmopspkeHnst opraHoB MeCTHOTO CaMOYIIPaB-
< 6€30MaCHOCTH MPENPUATHS JICHHUS], TIPUKA3bl 110 HPEINPHUSITHIO
g OkoHOMHYECKHE  ToKasarenun | OUHAHCOBO-3KOHOMHMYECKHUE IOKa3aTeNnu
£ JICATENBHOCTHU NPESIIPUSTHUS JEATENbHOCTH NPEANPUSTHS
= DKOJIOTHUECKUE TTOKa3aTeNN KomaectBo BBIOPOCOB B aTMochepy,
2 KOJIMYECTBO OTXOJIOB, KOJIMIECTBO CIMBOB
E( OpranmsanuonHass  ctpykrypa | Ctpykrypa TIPeIPHSATHSA, KOJIMYECTBO
% NP ATPUSATHS pabOTHHKOB, KOJINYECTBO YIIPaBIIAIOIIETO
= MepPCOHAIA, YPOBEHb KBATH(PHUKAIINI
TeXHHUKO-TEXHOJIOTHYECKUE CocrossHME M KOJMYECTBO  00OpYIOBaHHMS,
apameTpsl HCHOJIb3YeMble TEXHOJIOTHH,
— DKOJIOTHYECKHe OKA3aTeNIN ‘YMeHblIIeHNe KOIIMIecTBa BEIOPOCOB B aTMocdepy,
0 > KOJIMYECTBA OTXOJI0B, KOJIMUECTBA CIBOB
5 E DKOHOMHYECKHE MOKa3aTeNn Vayuienue (MHAHCOBO-3KOHOMUYECKHX
S § HOKa3aTeliell e TeNIbHOCTH NPEAPUSITHS
A g OpraHu3alMOHHBIE ViyuieHHast CTPYKTYpa TIPEeNPUSTHS,
= KOJINYECTBO O0YYEHHBIX COTPYIHUKOB
ITpunsitie pelIeHUs 0 | Ha3HaueHHe OTBETCTBEHHBIX MO INPEANPHATHIO.
= o _, | BHempeHuu CoM Omnpenenenne cpokoB BHeApeHuss COM, ypoBHA
§ E o pe3ynbraToB. [Ipukas o BHeapenun COM.
§ g{.% OrmpeniesieHHe OTBETCTBEHHBIX B | PeecTp  9KOJMOTMYECKMX — acmekToB, Peectp
= % ¢ | CTPYKTYpHBIX IOJpa3/ieleHUsX | HOPMAaTHBHO-IIPABOBBIX JOKYMEHTOB.
= [IpoBenenne nepBu4HOrO | ITOpsiOK TpOBENEHUs W pe3yNbTaThl aHAIM3A.
9KOJIOTHYECKOT0 aHAJIM3a Onpenenenue nopsixka pador.
o PaspaboTka 9KOJIOTHYECKOI | DKosornyueckas MOJIUTHKA TIPEeNPUSTHS,
=) S, | [OJHTHKH PEANPHSATHS 3aBEpEHHAs] PYKOBOJIHUTEIEM IPEANPHUSTHS
E g PaspaboTka 9KOJIOTHYecKHX | IIporpamMma BHEIPEHHS CHCTEMBI SKOJIOTHYECKOTO

LieJIel, 3a/1a4, porpamMma

MCHCIP)KMCHTA, 3aBEPEHHAA PYKOBOJUTECIIEM

Paspabotka PykoBoactea COM

PykoBoactBo COM, 3aBepeHHOE PyKOBOAMUTEIEM

Brrmon

HEHUE

pabor,
D

-]
- Ha oOcHoBe cTaHmapra ISO | mpeanpusarus
[
= 14001
% Pazpabotka otnenbHBIX | I[Ipouemypst mpoueccos COM
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BHE/IPEHHE HOBOT'O 000pY/I0BaHHSI

OpraHu3anioHHbIe PadOTHI
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I'maBHast TPyAHOCTP B TIOCTPOCHHH MOJENIH COCTaBa 3aKII0YacTCI B TOM, YTO
pa3zencHrEe IIETIOCTHONH CHCTEMBI HAa YacTH SBJSIETCS OTHOCHUTEIBHBIM, YCIIOBHBIM,
3aBHCAIIMM OT IeJIeH MOICTMPOBAHUSA (3TO OTHOCHTCS HE TOJBKO K TPaHUIAM MEXIY
YacTSMHU CHCTEMBI, HO W K T'paHUIIaM caMOW cHUCTeMBI). Kpome TOro, OTHOCHTEIHHBIM
SIBIIIETCSL U OTIpe/ieJIeHNe caMOoil MaJloif YacTh — 3JIEeMEHTA.

Mogens CTpyKTypBl CUCTEMBI OTOOpa)kaeT CBSA3M MEXAY KOMIIOHEHTaMU MOJEIH €e
COCTaBa, T.€. COBOKYITHOCTH CBSI3aHHBIX MEXay CO0OH Mojened “depHOro smmka’ Juis
Kax0} u3 gactelt cuctemsl. [103TOMY TpyIHOCTH IOCTPOEHUSI MOAETH CTPYKTYPHI T€ XK€,
YTO U JAJISl IOCTPOCHUS MOJIENH “depHOro simuka”. CBsI3U MEXAY KOMIIOHEHTaMU MOJIENH
MOTYT OTPaXKaThCsl MaTePHAIBHBIM, YHEPTETUICCKAM U HH(OPMAIIMOHHBIM MOTOKOM. [Ipu
MOCTPOCHUN MOJEIH CHCTEMBI JKOJOTMYECKOTO MEHEIKMEHTAa MaTepHaNbHBIA IOTOK
OyzeM OIICHWBATh IIOTOKOM JICHE)KHOW MAacChl (PKOHOMHYECKUMH IT0KA3aTEIIMH),
SHEPreTUIECKUH TIOTOK — CHIDKCHHEM AMHCCHI B OKPYXKAIOIIYIO0 cpeny (IKOJIOTHYECKIHA
MOKa3aTeib), a ”HPOPMAITMOHHBIN OTOK OIEHUT A (PEKTUBHOCTH yrpaBieHUI COM.

O6oOmenHass CUCTEMHass MOIENh CHCTEMBI  OKOJOTHYSCKOTO  MEHEIKMEHTa
IOpeanpusTud npuBeaeHa Ha puc. 1. [IpencraBieHHas MoOIenb BKJIIOYAET 3JIEMEHTHI
0000IIIEHHOW MOJENM B BHAE “UCPHOrO sIUKa”, MOAETH cocTaBa cucteMbl COM
C OIpeJeNICHHBIMU NOJICUCTEMaMt, MOAETIH CTPYKTYPBl CUCTEMBI C OTOOPaXXEHUEM CBA3H
Mexay mnoacucreMamu u monenn PDCA, ocHOBaHHOW Ha MPHHIMIIE TOCTOSTHHOTO
YIIy4IIeHUS B TE€YEHUE BCETO )KU3HEHHOTO IIUKJIAa pabOTHl MOJCTIH.

Mopenb OXBaThIBACT MSATh INIaBHBIX (a3 Mpolecca YIpaBICHHs, UMEET LUKINUYECKHN
XapakTep:

a) aHaJM3 MPOOJIEMBI W €€ pEIICHUs: W3yYeHHEe M MOAPOOHOE OIpenesicHIe MpOOIeMBL;
paccMOTpeHHE pa3IMIHBIX BAPHAHTOB PELICHUH (IToIcucTeMa AHAINA3 PECYPCOB);
0) muraHUpOBaHWE OOIIEH TONUTHKHA W TPOTPAMMEI: ONpeAelCHHE TJaBHBIX 3amad

MpOrpaMMBbI U MOJrOTOBKA INIaHa porpaMmsl (rmoacucrema [Inanuposanue);

B) IUIAaHMPOBAaHUE YIPABICHUS: OIpelelicHHe IyTed, MeTOoJOoB U ocoOeHHOCTen
peanu3anyuy IporpaMMsl (IOACHCTEMa YTIpaBJIeHHE);

I) peanu3anus HPOrpaMMBl: obecreuyeHHe TOBAapOB W (MJIHM) YCIYT B YIPaBISIEMBIX
ycnoBusx (moacucreMa BeimonHeHwue);

J1) MOHHTOPHHI W KOHTpOJIb: MpOBepka 3()(HEKTUBHOCTH MOATOTOBKH M OPTaHU3AIUH
pecypcoB, HEOOXOAMMBIX ISl pealu3alid MporpaMMbl M obOecreueHHs ee

s dexruBHOCTH (TIoAcHcTeMbl KoHTpos 1 Koppekis).
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Puc.1. MOZ[GJ'H) CHUCTEMBI 5KOJIOTMYCCKOI'0 MEHEIPKMEHTA IMTPECAIPUATUSL

IIpu BHeIpeHHM MOJEIM pPAa3IMYHBIE 3TAlbl 3TOrO MpOLEcca MEPEKPBIBAIOT APYT
JIpyra, Tak 4TO KaXKAbl HAUMHAETCS MPEXIE, YEM 3aBeplIaeTcs NpeablIylinid. 3HaueHne
TaKOTO TEePEKPBITHS 3aKIIFOYAETCS B TOM, YTO OHO CIIOCOOCTBYET HEMPEPHIBHOCTH PaOOTHI
U TI03BOJIICT MOJICPKUBATh MTOTOK WH(POPMAIMK MEKIY MOCIECTOBATEIEHBIMA JTAllaMH.
Kpome B3anmoneiicTBHil, M300paXKEHHBIX CTPEJIKAMH, CYHIECTBYET TaKXKe MHOXKECTBO
00paTHBIX CBSI3ell M BO3MOXKHO IIMKIIMYECKOE BO3BpalleHHe OT Oojiee MO3THHX K Oonee
paHHUM dTalam.

st 3¢ deKTUBHOM OpraHu3aluy B CHCTEME 9KOJIOTHYECKOT0 MEHEIKMEHTa JIBUKEHHS
MaTepHajbHbIX II0TOKOB PECYPCOB, SJHEPIETUYECKUX NIOTOKOB BIMSHUSA HA OKPYKAIOLYIO
cpeny ¥ UH(OPMAIMOHHBIX IIOTOKOB TpeOyeMbIX 3HAaHWH, YMEHHH | HaBBIKOB
HEOOXOJTMMO YYUTHIBATh BHEITHHE OTPAHUYCHUS, KOTOPHIC BIHAIOT HA BCE KOMITOHCHTHI
cucteMbl. BHyTpeHHuE OrpaHMY€HUs] CHUCTEMBl ONPEHENSIOTCA €€  COCTOSHHEM
U CIIOCOOCTBYIOT WJIM MEMIAIOT TPOBEACHUIO W3MEHEHHWH W BIHUSAIOT Ha Ipolecc
ynpasiieHus. [IpumepamMu BHYTPEHHUX OIpaHUYEHUN SBISIETCS] HAJUYKE WIIM OTCYTCTBUE
HHPOPMALMHU, HA KOTOPOH IOJDKEH OCHOBHIBATHCS aHANIM3, ¢ Ka4eCTBO, KOIUYECTBO
Y Ka4eCTBO MEPCOHAA, 3aJIeCTBOBAHHOTO JIJISl peaI3alii IPOrpaMMBbl, MOJIOKUTEIbHOE
WA OTPHIATEIFHOE OTHOIIEHHE K M3MEHEHMUSM, NPUBBIYHBIE METOIBI paboThl, HATHIHE
OPTaHU3AIMOHHBIX CTPYKTYP H ApYTHe (aKTOPbI, CBSI3aHHBIE C YCTOHYHUBBIM COCTOSHHEM
CUCTEMBL.
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4. BBIBO/JIbI

OCHOBHOW 1IeNbI0  BHEJPEHUST Ha NOPEINPUITHUH CUCTEMBI  JKOJOTHYECKOI0o
MEHEHKMEHTA SIBJISIETCS 00CCIICYCHHUE YCTOMYUBOTO COCTOSHHS OKPYXKAIOIICH Cpebl pu
OCYUIECTBIICHUU TMPEANPUSTHEM ONPEICICHHON XO3SMCTBEHHON JaesTeNbHOCTH. Jlmst
oTIpeneNeHus IyTed IOCTIKEHUS 3TOH menwm paspaboTaHo psn moxeneir. HambGomee
obmas Mozmens, 310 Moxens COM B Buae ‘“UepHOro SMMKa’, KOTOpas IO3BONMIA
OTIpEeNIeNIUTh BHEITHUE BO3MCHCTBHSA HA CHCTEMY, BXOJHBIC M BBIXOIHBIC ITapaMeTpEHI.
Mogens coctaBa cucteMbl COM BKIIOYAET ITOACUCTEMBI M HMX DJIIEMEHTBHL. MOIENb
CTPYKTYpPBI CHCTEMBI OTOOpa)kaeT CBS3M MEXAY KOMIOHCHTaMH Mojaend. MHrerpamms
pa3paboraHHEIX Mozenei ¢ Monenbio PDCA mo3Boimia MOCTPOUTH MOJIETH CHCTEMEI
9KOJIOTHYECKOI'0 MEHEIXKMCHTA.

Pa3pabotanHas Momenb MO3BOJSIET  POAHATM3MPOBATH  IOCIIEIOBATEILHOCTh
HeﬁCTBHﬁ HpI/I BHe[[peHI/II/I CUCTEMBI 3KOJIOTHYCCKOI'0O MCHCIXKMCHTA HpeI[HpI/IHTI/IH, 4ToO, B
CBOIO 04Yepe/ib, OYIET CIOCOOCTBOBATh PEIICHHUIO MPOOJIEMBI 00CCIICUCHHS YCTOHYUBOTO
COCTOSIHUSL OKpY’Kalolleil cpellbl MpU OCYIIECTBICHUM MNPEANPUATHEM OIpPeaeSICHHON
XO3AMCTBEHHOM JIESITCIIHHOCTH.

JIUTEPATYPA

[1] Exosoriunuii MeHeIKMEHT: HaBYanbHKH mociouuk // 3a pen. M.®.Jimurpudenka, Bua. HTY,
Kuis 2010, 250 c.

[2] . W. leperymos, ®@. I1.Tapacenko, Beenenre B cucreMublit ananus, V3. ,,Beicmas mkona”,
Mocksa 1989, 360 c.

[3] Benmane U., Tanxammap K., CHCTEMBI SKOJIOTHYECKOTO MEHEIDKMEHTA: OT TEOPHH K TIPAKTHKE.

PykoBoactBo mo BHenpeHnto COM B COOTBETCTBUHM C TpeOOBaHHSAMH MeEXITyHApPOIHOTO
Cranpapra ICO 14001, W3n. MDD Jlynackoro Yuusepcurera, 2000, 197 c.

CONSTRUCTION OF ENVIRONMENTAL MANAGEMENT SYSTEM MODEL
OF ENTERPRISE

On the basis of the systems approach the environmental management system model of
an enterprise is built, in which there were described the composition and structure of the
system, as well as there were presented the connections between the elements.

DOI: 10.7862/rz.2012.zim.14
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SHORT-TERM FORECAST OF PASSENGER AIR
TRANSPORT. RZESZOW INTERNATIONAL AIRPORT
IN JASIONKA - EMPIRICAL STUDY

In recent years one can observe a significant increase in the number of passengers using
air transport. There is a continual struggle between different airlines across the globe result-
ing in the rapid development of these services. Services market in air transport requires con-
tinuous research and conducting statistical analyzes.

The article attempts to develop a short-term forecasts of air passenger transport. The
forecast will be developed on the basis of the time series. The data covers the period from
January 2007 to May 2012. It is collected on a monthly basis. For forecasting it was used
the model of exponential smoothing and homologous period trend.

The forecasting and modeling will be performed by using Statistica 9.1. PL.

1. INTRODUCTION

The Polish aviation market as a part of the communal market is facing the challenge of
effectively satisfying public demand for air travel. This applies not only to the capacity of
airport infrastructure but also its effective insertion into the Polish, and especially the
European transport system.4 Polish airports are currently experiencing real growth. This is
due to the world's fastest passenger traffic growth. Only in 2006 did one-third more pas-
sengers pass through the airport than in 2005. At the same time passenger traffic at air-
ports across Europe grew by only 7 percent. The biggest changes affecting the volume and
structure of demand for transport take place in the field of technology and innovative
transporst technologies in the structure and in the sphere of production and way of life of
society.

Opening up the market to new carriers, greater competition and falling prices of the
tickets make that passengers are increasingly opting for airlines. And it is going to be like
this for the next few years provided that the number of new airports will increase and the
old will be upgraded. 6 There is, therefore, a need to predict the future in the form of pas-
senger forecasts for the current civil airports which, while at least a little will give an

1 Ph.D., Eng., Jacek Brozyna, The Faculty of Management, Rzeszow University of Technology, Rzeszow.

2Ph.D., Katarzyna Chudy-Laskowska, The Faculty of Management, Rzeszow University of Technology,
Rzeszow.

% Ph.D., Maria Wierzbinska, The Faculty of Management, Rzeszow University of Technology, Rzeszow.

* Strategia rozwoju transportu do 2020 roku (z perspektywq do 2030 roku) projekt, Ministerstwo Infrastruktury,
Warszawa 2011, s. 54.

® Burnewicz J., ,, Wizja struktury transportu oraz rozwoju sieci transportowych do roku 2033 ze szczegélnym
uwzglednieniem docelowej struktury modelowej transportu”, Uniwersytet Gdanski Tom II's. 33.

® Wilecki P.; ,, Polskie lotiska czekajq na inwestycje”, Transport i spedycja nr.2 2008.
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overview of the future. Therefore, one should emphasize the importance of traffic fore-
casts that are the basis not only for financial planning, but also investment - infrastructure.
For example, the airport capacity planning requires long-term forecasts of the aircraft
traffic. The expected number of operations determines the number of runways, taxiways
and the number of sleeves. The number of different categories of passengers (e.g. arriving,
departing, in transit) determines the bandwidth requirements of the terminal. What is
more, the traffic also affects other elements such as infrastructure, aviation Cargo and
other non-aviation services. The classic approach to generate long-term forecasts is to use
statistical methods of time series and econometric models to extrapolate the observed
growth patterns (gravity models and analysis of variants). It is important to remember
about the relationship between the number of flight operations and the demand for the
transport of passengers. Changing the number of passengers will result in the first place in
the change of coefficient of filling up the aircraft and as a result it will influence on the
variety of the fleet. Traffic forecasting by using the (regional) traffic models is to deter-
mine the demand for air transport in the region.

More detailed modeling includes the following models: a choice of access means to
the area of the airport and air service forecasting models (which are included as exoge-
nous variables). Another important issue is the seasonality of air transport. It is necessary
to monitor changes in traffic volumes in the individual months of the year and day of the
month. The main output traffic forecasts are: the number of passengers (existing traffic,
traffic diversion to other airports, other transport, generated traffic) shipping charges (if
applicable), travel distribution by source / destination (for source-destination traffic and
connecting traffic), the number of flight operations, the average number of passengers or
cargo units for a given type of operation, the average level of occupancy or commercial
capacity, average maximum takeoff weight of an aircraft, appropriate for the type of op-
eration or complete forecast, if it comes to one type of flight operation.’

The Carpathian region is characterized by low socio - economic development. The de-
veloped rankings inform that both in terms of competitiveness and innovation this region
occupies the penultimate position.  One of the major factors causing the growth of inno-
vation in this region may be the development and modernization of transport infrastruc-
ture. It is believed that a new challenge for the Podkarpackie region's dynamic develop-
ment is aviation market.

The aim of the research is an attempt to draw up a short-term outlook for the transport
of passengers at Rzeszow Airport - Jasionka. Hence the Airport is the object of the re-
search, and the subject is the passenger transport. Research period are the years 2007 -
2012 in the month section. The source of information is the website of Rzeszow Airport -
Jasionka.

In order to calculate the forecasts the appropriate test procedures were applied. The se-
lection was made through the appropriate methods of analysis of time series graphs of the
collected statistical data. The study used a package of Excel and Statistica PI.

" Niebieska ksigga - Nowe wydanie. Sektor transportu lotniczego, Wrzesien 2008 s. 15-16.

8 Chudy K., Wierzbinska M.,(2003) Ocena zréznicowania powiatéw wojewddztwa Podkarpackiego ze wzgledu
na infrastrukture spoteczng, Wydawnictwo Politechniki Rzeszowskiej, Rzeszow oraz Chudy K., Wierzbinska
M., ,,Zroéznicowanie wojewodztw pod wzgledem infrastruktury transportowej w Polsce — wyniki badan”, Ze-
szyty Naukowe Politechniki Rzeszowskiej, ,,Zarzadzanie i Marketing”, .18, Oficyna Wydawnicza Politechni-
ki Rzeszowskiej, Rzeszow 2011, s. 305-314.
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2. THE CHARACTERISTICS OF AIRPORT IN JASIONKA

In Poland there are eight airports now belonging to the Trans-European Transport
Network TEN-T® and one of them is the Airport Rzeszow-Jasionka.'’ The history of the
Carpathian currently the only civilian airport began in 1940 form the construction of the
runway in the village Jasionka (located 10 km north of Rzeszow). In the 70-ies of the last
century, the airport flourished serving over 100 thousand passengers per year and receiv-
ing in 1974 the rank of an international airport. After the crisis of the 90- ies Rzeszow
airport again began to flourish, in 2011 to serve nearly 0.5 million passengers (an increase
of 500% over 6 years) and take in this regard 7th place in Poland.

Rzeszow Airport - Jasionka is the farthest to the southeast airport in Poland. It has the
second-longest runway in the country (out of civilian airports) and is equipped with mod-
ern navigation equipment with global standards so that even large aircraft can land here in
difficult conditions™. The airport area covers over 650 ha and its immediate surroundings
are flat and has no natural barriers, and the number of flying days is the largest in the
country. No concentration of other civil airports near Rzeszow (the nearest in Cracow,
Katowice and Warsaw) make it interesting for airline passengers who want to transport
passengers (a large part of them are immigrants) who often have to commute hundreds of
kilometers to other airports. The airport by using its chance has made large investments
modernizing and extending the runway, building another apron and taxiway and putting
into use in 2012 a new terminal. The funds for the modernization of airports in large part
have been obtained from various European Union programs:
=  From the European Regional Development Fund under the Regional Operational
Programme of Podkarpackie Voivodeship for the years 2007-2013 and their value
was 4 min 720 thous. 180,00 PLN, of which 3 million 288 thous., 650,00 PLN from
the European Regional Development Fund "We are investing in the development of
Podkarpackie VVoivodeship™.

= 104 476 276.83 PLN within the project "Rzeszow Airport - Expansion and moderni-
zation of airport infrastructure”, of which the amount of subsidies was 42 549 228.60
PLN.

= 102 728 011.37 PLN in the framework of the project "Rzeszow Airport - Construc-
tion of a new passenger terminal,” from which the amount of subsidies was 37 694
486 41 PLN.

° TEN (Trans-European Network) a European Union aid program functioning as a separate budget line of the
EU budget. This program is aimed at supporting the development of trans-European transport network (TEN-
T), Energy (TEN-E), and telecommunications (e-TEN). Within the framework of the TEN-T budget can be
funded large-scale projects of common interest whose main objective is the development of a common market
of the European Union by supporting: the sustainable development of transport networks, interoperability of
the transport system and its consistency with other modes of transport, the environment and increase safety
standards, increase employment and stimulate economic development in peripheral regions need support, im-
prove communication with the island regions of the central part of the European continent.

0 DIAGNOZA POLSKIEGO TRANSPORTU, Stan w 2009 roku, Zalacznik 1 do Strategii Rozwoju Transportu,
Ministerstwo Infrastruktury, Warszawa 2011,s. 17.

1 Raport o stanie zagospodarowania przestrzennego wojewédztwa podkarpackiego, Czesé III Infrastruktura
Techniczna, Rzeszow 2009, s. 17.
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Nowadays there are regular flights to most airports in Poland, some European coun-
tries and Transatlantic flights to New York from the Rzeszéw - Jasionka airport. Some of
the carriers are: PLL ,,LOT”, Ryanair, Lufthansa and OLT Express.

3. PRESENTATION AND ANALYSIS OF STATISTICAL MATERIAL

The starting point to prepare a forecast for passenger traffic is collecting historical data
concerning air traffic in a given area and choice of proper forecasting method*?

The data includes periods from January 2007 to May 2012. It is collected in monthly
intervals. It is characterized with growing trend and multiplicative fluctuations. Due to the
airport’s expansion (opening of the New Terminal in April 2012), models that allow tak-
ing into account increase in growing trend in the prepared prognosis were used for fore-
casting.

Figure 1. Number of passengers in the Rzeszow — Jasionka Airport
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Source: own study.

Intensification of passenger traffic begins in summer months, increased passenger ac-
tivity is visible from April, while in July the amount of traffic is at a maximum. It is a
vacation and holiday season. At that time there are many kinds of promotions, used ea-
gerly by customers, especially when booking a flight in advance one can save financial
means and travel time. Airlines become more and more competitive means of transport
and flight prices can be much lower than railway or bus transport. The smallest passenger
traffic in the airlines is seen in winter months: November, December and February. At that
time there is also a visible an increase in passenger traffic in December, which is caused
by passengers travelling in the holiday time.

By means of the ANOVA — Kruskal — Wallis test it was checked if the average pas-
senger transfer quantity in individual months differs significantly statistically. Signifi-
cance level 0=0,05 was used for research. According to the conducted test there is a sig-
nificant statistical difference in average passenger transfer quantity in individual months

12 Niebieska ksiega Nowe wydanie Sektor transportu lotniczego, September 2008 p. 16.
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p<a (p=0,0066). Average passenger transfer quantity levels in individual months are pre-
sented in figure 2.

Figure 2. Average passenger transfer quantity in individual months in the Rzeszow —
Jasionka Airport
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Source: own study.

When creating a forecast one has to take into account the fact that in April 2012 a new
airport terminal was opened, which may cause an increase in passenger traffic.

4. RESEARCH PROCEDURES

To forecast number of passengers in the Rzeszow — Jasionka Airport two methods
were used: exponential smoothing13 and homologous period trend estimation. These
methods take into account in their procedures the increase in fluctuations amplitude in
individual periods and they can be used if the output data is characterized with developing
tendency, periodic and accidental fluctuations.

4.1 Prognoses obtained by means of exponential smoothing

The essence of exponential smoothing is based on the fact that time series of forecast
variable is smoothed by means of weighted moving average whereas weights are defined
according to the exponential function. The forecast is based on the weighted average of
current and historical values of the series™. Exponential smoothing can be based on dif-
ferent models, proper for type of the analyzed components of the analyzed time series.

To define seasonal delays in model one uses correlogram i.e. function graph of auto-
correlation series. According to the correlogram the seasonal delays amount to 12. On
each twelfth observation there are maximal and minimal values in series.

¥ Grubb H., Mason A., , Long lead-time forecasting of UK air passengers by Holt-Winters methods with
damped trend”, International Journal of Forecasting 17 (2001) p.71-82.

1 Aczel AD., Statystyka w zarzadzaniu, Wydawnictwo Naukowe PWN, Warszawa 2000.
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Figure 3. Function of cargo transport autocorrelation

Function of autocorrelation
Number of passengers in the RzeszOw - Jasionka Airport
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1 +,793 ,1212 F 4 42,75 ,0000
2 +,537 ,1203 | 4 62,70 ,0000
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4 +,084 ,1184 F ] 4 69,45 ,0000
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7 -,003 ,1154 | I 4 69,66 ,0000
8 +,087 ,1144 = 4 70,24 ,0000
9 +,259 ,1134 | 4 75,48 ,0000
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12 +,568 ,1103 | ] 4 136,6 0,000
13 +,443 ,1093 | ] 4 153,0 0,000
14 +,280 ,1082 F ] 4 159,7 0,000
15 +,082 ,1071 F = 4 160,3 0,000
16 -,073 ,1061 | | 4 160,8 0,000
17 -,132 ,1050 | = 4 162,3 0,000
18 -,135 ,1039 | ] 4 164,0 0,000
19 -,064 ,1028 F ] 4 164,4 0,000
20 -,026 ,1017 | 0 4 164,5 0,000
21 +,094 ,1005 F ] 4 165,3 0,000
22 +,194 ,0994 | 4 169,1 0,000
23 +,205 ,0982 | 4 173,5 0,000
24 +,225 ,0970 F [l 4 178,9 0,000
25 +,135 ,0958 | —J 4 1s80,8 0,000
26 +,037 ,0946 | 1] 4 181,0 0,000
27 -,077 ,0934 F O 4 181,7 0,000
28 -,191 ,0922 F 4 185,9 0,000
29 -,257 ,0909 F [ 4 193,9 0,000
30 -,275 ,0896 | . ] 4 203,4 0,000

0 0

-1,0 -0,5 0,0 0,5 1,0 — conf. level

Source: Own study.

In the next stage the exponential smoothing model with exponential trend and additive
and multiplicative fluctuations will be estimated. Seasonal distribution points that fluctua-
tions are additive, but in last two years the fluctuation amplitude significantly increases,
not taking trend into account. This is why two models will be estimated and the one with
fewer errors™ will be used as a forecast model.

In the case of exponential smoothing models the key issue is choice of model parame-
ters values. In the subject literature there are some ways for making choice of parame-
ters™. If individual components are changing quickly, then it is thought that smoothing
parameters values should be set on the level close to one, in other case on the level close
to zero. Parameters values can also be selected by experiment, minimizing chosen errors.

15 Set of errors among which the most precise model was chosen is presented in Table 1.
8Gardner E.S. ”Exponential smoothing”, The state of the art. Journal of Forecasting 4, 1-28,1985
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Table 1 Comparison of errors for chosen models of exponential smoothing

linear trend linear trend exponential exponential
AT . trend trend
multiplicative | additive fluctua- T -
. - multiplicative | additive fluctua-
fluctuations tions . .
- . fluctuations tions
parameters: parameters: . .
a . parameters: parameters:
0=0,9; 0=0,9; — —
N N 0=0,8; 0=0,9;
8=0,1; 5=0,1;
01 01 5=0,1; 5=0,1;
i [ y=0.1 y=0.1
Average error 65.95 81.66 -322.14 -232.30
':‘r‘r’s:age absolute 2680.26 2777.35 277043 2843.37
Sum of squares 887033586 929680157 900008877 954555733
Average square 13646670 14302771 13846290 14685472
Average percent. 75 139 3.06 247
error
Average absolute 11.02 11.30 11.30 1157
percent. error

Source: Own study.

*a- is a parameter characterizing the smoothing level, it is necessary in all models, 5 — is a parameter of sea-
sonal smoothing and it is defined only when choosing seasonal models, y — is a smoothing parameter of linear
and exponential trend, - parameter defined in case of damped trend

Error analysis shows that the linear trend model with multiplicative fluctuations is the
best fitting one. Five of presented errors take minimal values out of four checked models.
So to forecast passenger transport in the Rzeszow — Jasionka Airport one shall use a linear
trend and multiplicative fluctuations model. Model’s equation is as follows:

Vi1
Fr = + (1o }Fr_z — 5 2)
i exSes) ()

Seca =BFe - Fr )+ (- 8)5:; (2)
Ciy= T’-;v::: +A-¥)r gy (3)

Where:
— equivalent of smoothed value received from simple model of exponential
smoothing (average value estimate)
541 - estimate of trend increase for a moment or period t-1
C:_1 - estimate of seasonal factor for a moment or period t-1
r — length of seasonal cycle — number of phases
a, v, & — parameters of model taking values from interval from [0 to 1].
Forecast equation for a moment or period t > n (n — is number of terms of forecasted
variable series) for multiplicative version of model:
Vi = [Fn + 5p(t —nllCr_r (g)
- calculated on the basis of time series by an average of quotients corresponding to the
g 17
same phase of seasonal cycle, forecasted variable value and smoothed trend value™" .

7 Prognozowanie gospodarcze metody i zastosowania — praca zbiorowa pod red. Marii Cieslak, Wydawnictwo
Naukowe PWN, Warszawa 1997, p. 76.
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Figure 4. Forecast of passenger transport in the Rzeszow - Jasionka airport from June 2012
to May 2013 by means of exponential smoothing model with linear trend and
multiplicative fluctuations
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Source: Own study.

Model residuals are characterized with normal distribution p < o, (p=0,21424), so the
model is properly estimated.

Figure 5. Normal distribution of model residuals

Chi-square test = 4,47160, df = 3 (matching) , p = 0,21484
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Source: Own study.
Forecast values obtained on the basis of analyzed model are presented in Table 2.
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Table 2. Forecast of passenger transport in the Rzeszéw — Jasionka Airport from June 2012

to May 2013

Month Forecast Month Forecast
June 2012 62554.24 | December 2012 | 44151.56
July 2012 72356.68 | January 2013 | 47866.03
August 2012 70346.90 | February 2013 | 46773.45
September 2012 6694522 | March 2013 56850.38
October 2012 5894234 | April 2013 54631.49
November 2012 40252.76 | May 2013 62219.64

Source: Own study.
Results of obtained forecasts keep the tendency and fluctuations of observed series.

4.2 Forecasts obtained by means of homologous period trend estimation

Homologous period trend estimation uses relation between observations from different
years for the same period. In the researched case months are homologous periods. The
procedure is based on estimation of parameters of the analytic trend function separately
for each cycle phase. Forecast is set by means of extrapolating the estimated trend func-
tion for each cycle phase. Usage of this method forces one to assume the “status quo” rule,
i.e. that the observed tendency will retain for each cycle phase.*®

Each time series relating to particular cycle phase is described with following linear

model Y =t Foyt + &, j=1.k, i=1.r

yij—value of forecasted variable for the i-this phase in the j-this cycle
t;; — time variable such as tj= i+r(j-1)

agi, o — Structural parameters of i-this model

¢ - random component

Model parameters are estimated by means of smallest squares method. Due to the fact
that analyzed data is of monthly character, 12 linear models were estimated, which will be
used for forecasting future values of passenger transport in the Rzeszow — Jasionka Airport.

Table 3. Estimation results of structural parameters of homologous period trend estimations
in years 2002-2012

Period | Model equation | R* | Period | Model equation | R?
January | y*=2815.1t+15568 | 0.809 | July y*=7553.0t+21607 | 0.932
February | y*=2298.3t+17003 | 0.807 | August y*=7332.0t+21449 | 0.937
March y*=2866.8t+22275 | 0.947 | September | y*=6630.8t+19838 | 0.954
April y*=4691.9t+14811 | 0.849 | October y*=5547.11+18164 | 0.969
May y*=5845.3t+15096 | 0.951 | November | y*=3697.4t+11721 | 0.387
June y*=6008.9t+19785 | 0.956 | December | y*=3498.1t+15161 | 0.556

Source: Own study.

18 Radzikowska B., ,,Metody prognozowania. Zbiér zadan” Uniwersytet Ekonomiczny we Wroctawiu, Wroctaw
2004.
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The estimated trend functions are quite well matched to the empirical data, which is
proved by determination factor R?, the values of which are above 80%. The exception is a
trend estimated for months from November 2002 to November 2012, where determination
factor was only 39%. It was caused by a very low value of air transport in Jasionka in
November 2008. The reason for such low values was the suspension of flights done by
one of the key carriers. This value can be considered as outlier, because it differs com-
pletely from other values of passenger transport.

Figure 6. Forecast of passenger transport in the Rzeszoéw - Jasionka Airport from June 2012
to May 2013 by means of homologous period trend estimation
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Residual distribution obtained for homologous period trend estimation was checked.
According to the conducted test the residual distribution is normal p<a (p=0.35810). One
can gather that the model is constructed properly.

Figure 7. Residuals distribution of homologous period trend estimation

Chi-square test = 3,22585, df = 3 (matching) , p = 0,35810
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Forecast values obtained on the basis of analyzed model are presented in Table 4.

Table 4. Forecast of passenger transport in the Rzeszéw — Jasionka Airport from June 2012

to May 2013

Month Forecast Month Forecast

June 2012 558384 | December 2012 | 36149.6

July 2012 66925.0 January 2013 35273.7
August 2012 65441.0 February 2013 33091.1
September2012 59622.8 March2013 42342.6
October 2012 51446.6 April 2013 47654.3
November 2012 33905.4 May 2013 56013.1

Source: Own study.

Results of obtained forecasts retain tendency and fluctuations of observed series.

5. SUMMARY

To construct a forecast two models were used: exponential smoothing — Winters
model and homologous period trend estimation. In both instances methods have shown an
increase in seasonal fluctuations’ amplitudes. An analysis of residuals of constructed
models shows that they have normal distribution, which implies correctness of construc-
tion of analyzed models. The forecasts obtained with two methods have given similar
character of changes, with slightly different levels of volumes of forecasted passenger
transport in the Rzeszow — Jasionka Airport. Forecasts to comparison are presented in

Figure 8.

Figure 8. Comparison of forecasts constructed by means of Winters model and homologous
period trend estimation
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Homologous period trend estimation gives a lower level of forecasted observations
and is of more conservative character. The Winters model is expansive. Obtained fore-
casts should be related to future investments planned for following months closer and
further to the environment of analyzed phenomenon. Passenger transport is connected
with many factors, which should be taken into account when choosing a proper variant of
forecast.

The main leading factors, determining volume of demand for transport in Poland, are:
future GDP volume, number of state inhabitants, value and volume of foreign exchange,
consumption level, household expenditures structure, rationalization of exploitation fac-
tors set for given form of transport, trends for changes in transport and transfer distance
influenced by European integration and changes in location of production and settlement
in Poland.® So the obtained forecasts should be taken with a pinch of salt and in relation
to phenomenon occurring in the economy.

After finishing forecast construction a data from June appeared, so one could
execute preliminary evaluation of models and forecasts based on them. Evaluation was
made by means of relative error ex post V.

Table 5. Factual value of passenger transport in June 2012, forecasts obtained by means of two
methods and relative error ex post of estimated forecasts

Value of passenger transport Forecast of Forecast
(June 2012) M Winters of TJO
Factual value 54468 62554.24 55838.4
Relative error ex post (%) -14.85 -2.52

Source: Own study.

Forecasts obtained by means of homologous period trend estimation are undoubtedly
less erroneous (circa 2,5%).

6. CONCLUSIONS

Air transport is a vital factor for economic growth, while economic success is a func-
tion of availability. The fastest effects are brought by investments in air transport devel-
opment. Improvement of availability by means of airline network, which is necessary to
gain a competitive advantage, should be a strategic goal. Airports stimulate the economic
development. “Core cities” near every airport are growing very fast. Air transport is also a
catalyst and driving force of innovation development. Cities near airports gain character
of key nodes in an economy based on information and knowledge exchange. Access to the
global flow of qualified personnel contributes to the exchange of ideas, creates creative
synergies, so it is of key importance for the development of a modern economy20

The Rzeszow — Jasionka Airport is developing faster and faster, many investments in
air infrastructure are conducted. Situation within the scope of connection infrastructure
with airport is much worse. Most of Polish airports do not connect with highways nor

% Burnewicz J., ‘Wizja struktury transportu oraz rozwoju sieci transportowych do roku 2033 ze szczegdlnym
uwzglednieniem docelowej struktury modelowej transportu”, Uniwersytet Gdanski Tom 11 s. 35-36.

2 polska 2030 — Wyzwania rozwojowe — wyzwanie 4 — Odpowiedni potencjat infrastruktury, Projekt wspotfi-
nansowany ze $§rodkow Unii Europejskiej w ramach Programu Operacyjnego Pomoc Techniczna, Warszawa
2009, 4 p. 133.
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expressways (exceptions are the Katowice—Pyrzowice Airport connected with the S1
expressway and the Krakow-Balice airport connected with the A4 highway). In Poland
only the Krakéw-Balice Airport has now a railway connection with the city centre (rail-

way stop is located ca. 200 m from the passenger terminal).21 The situation in Jasionka
leaves a lot to be desired. Planned investments in the civil aviation sector will allow for
the adaptation of Polish airports which are included in the TEN-T network to increasing
transport needs and adaptation of infrastructure of air traffic management to dynamically
growing traffic in Polish airspace. Elimination of national development barriers by devel-
oping road and airport network will increase abilities to use competitive advantages, such
as e.g. geographic location. It will also influence the improvement of trade with the Euro-
pean Union countries and other neighbours of Poland. The development of an existing
road network will ensure proper service of industry and services and will improve the
quality of passenger transport. It will allow also to gain benefits resulting from expansion
of Common Market and creation of additional possibilities to attract foreign capital and
increasing mobility of people of working age.22

Forecasts of the passenger transport in the Rzeszow — Jasionka Airport done with both
the first and the second method point to an increasing level of researched phenomenon, so
a proper infrastructure should be prepared, one that would allow swift and effective ser-
vice, as well as ensure comfort for people coming to Podkarpacie.
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KROTKOOKRESOWA PROGNOZA PRZEWOZU PASAZER,(')W
TRANSPORTEM LOTNICZYM. PORT LOTNICZY RZESZOW
JASIONKA - STUDIUM EMPIRYCZNE

W ostatnim okresie mozna zaobserwowac¢ znaczny wzrost liczby pasazeréw, korzystaja-
cych z przewozow droga lotnicza. Nieustanie toczy si¢ takze walka konkurencyjna o klienta
pomigdzy réznymi liniami lotniczymi w skali catego globu, co powoduje szybki rozwdj tej
sfery ushug. Rynek ustug §wiadczonych w transporcie lotniczym wymaga przeprowadzania
ciagtych badan i analiz statystycznych.

Celem artykutu jest proba opracowania prognoz krotkookresowych przewozow pasazer-
skich droga lotnicza. Prognoza zostanie opracowana na podstawie szeregu czasowego. Dane
obejmuja okres od stycznia 2007 roku do maja 2012 roku. Zebrane sa w odst¢pach mie-
sigcznych. Do prognozowania wykorzystano model wygtadzania wyktadniczego oraz tren-
dow jednoimiennych okresow.

Proces prognozowania i modelowania zostanie przeprowadzony przy uzyciu programu
Statistica 9.1 .PL.
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Natalia CYMBAL!

OPTAHU3AIUA TPUHATHUA PETTOHAJIBHBIX
IMPOT'PAMM PA3ZBUTUSA TPAHCIIOPTHOI'O
KOMIUIEKCA

Ha ocHoBe Teopnu ympaBieHHs U TEOPHM OpPTraHH3AIMU OIPENENCHB OCOOCHHOCTH
U 0XapaKTepH30BaHa CYIIHOCTh MPOILECCOB MPHHATUS PETHOHAIBHBIX IIPOTPaMM Pa3BHTHS
TpaHCHOpTa.

1. BBEAEHUE

[IpuHsTHE pelIeHN OTHOCUTENBHO YTBEPXKAEHHS PETUOHANBHBIX IPOTPaMM Pa3BHTHUS
tparcnopra (PIIPT), mox KOTOphIM TOHMMAalOT BBIOOP OTHOH W3 HECKOJIBKUX
aNbTEPHATHUB, IPOHU3BIBAET AEATEIIbHOCTh MHOTUX OPTraHOB YHNPABICHHSA M NPEAIPUITHN
B TPaHCHOPTHOM oTpaciau. HekoTopele MepompusaTHs K NporpaMmaM MEHEIKEpHI
OIIPEIEIISAIOT IO OIBITY, MOCKOJIBKY CYLIECTBYET aBTOMATH3M IOBEACHHSI, BEIPAOOTaHHBIN
npakTukoil. Ho ecTh 3HauMTEnbHOE KOJIMYECTBO CUTYyalUd, KOIZAA IIPOLECC NPUHATHUS
pemieHni o noAroroBke u npuHATHIO PIIPT cBszaH ¢ HEOOXOIUMOCTHIO B3BEIICHHOTO
peleHus ToW WM Apyrod mpobiaeMsl, TpeOyromel yCHIeHHBIX pa3MBIIUIeHnH. B Takux
CUTyal[MsiX CTaJKUBAIOTCS WIM C HOBBIM OOBEKTOM BbIOOpa, C KPUTHYECKHMHU
00CTOATENBCTBAMH, B KOTOPBIX OCYLIECTBIISICTCS BEIOOP. U1 3TO B MOJIHOHM Mepe KacaeTcs
JESATENBHOCTH OPraHOB TEPPUTOPHAIBLHOIO YNPAaBJIECHUS U MPEANPHUATHN TpaHCIOpTa C
JOCTaTOYHO  MIMPOKMM  CIEKTPOM  TOJHOMOYHMH  TEPPUTOPHATIBHOTO  Pa3BUTHSA
TPaHCIIOPTHOW HMH(QPACTPYKTYpbl B peruoHe. Bens o0coOeHHOCTH cTaTyca oOpraHa
TEPPUTOPUAIILHOTO YIPABIECHHUS ONpeesieT He0OXOOUMOCTh COOJIONEHHS TPHHIIUIIOB
[JIACHOCTH, KOJUIETMAJIBHOCTH, COYETAaHUS MECTHBIX U TOCYINAPCTBEHHBIX WHTEPECOB,
MPaBOBOW, OPraHU3aI[MOHHON ¥ MarepHalbHO (HHHAHCOBOH  II€JIECOOOPA3HOCTH;
MOJOTYETHOCTH, OTBETCTBEHHOCTH. CIOXXHOCTh TIOCTABICHHBIX TMEpeJ OpraHaMH
YOpaBIEeHUS W NPEANPUATHAMH B TPAHCIOPTHON OTpaciu 3aJaHui, oO0yclaBIHBaeT
OTIpe/IeNIeHHbIe OCOOEHHOCTH TPOIECCOB MOATOTOBKM W mpuHsATus PIIPT, 3Hanue
CONEpXAaHMUSA M CYIHOCTH KOTOPBIX COCTaBIAeT Hay4yHylo npobiemy u Oyzer
CIOCOOCTBOBAaTh IOBHIMEHNIO A(P(PEKTUBHOCTH pemeHnuss MpoOiIieM TpeoCTaBICHUS
TPAHCIOPTHBIX ycuyr [1].

AHanu3 WCClIeOBaHNH W MyOJMKalMi 10 TeMe CBHUJETENbCTBYET, 4TO mpolieme
HOJArOTOBKM M MPHHATHS MPOrpaMM pPasBUTHS B COLMAIbHOM YIPABICHUHU YAEISIETCS
3HA4YMUTENbHOE BHUMaHKeE. [IpennoKeHbl anropuT™Mbl MOJrOTOBKH U MPUHATUS IPOrpaMM
pa3BUTHs, a TAaKXKe IT0KAa3aHO, YTO OHM JOJDKHBI OBITh HAIPABIEHBI HA JOCTH)KEHHE
MHOTOPA30BbIX MU €AMHUYHBIX PE3YyJbTATOB, CO3AAHUE NIPOLIECCOB, UX MOMIEPKKY WIH
pa3BUTHE, HAa YCOBEPIICHCTBOBAHME, IPEKpAICHHE WIM HEIOIyIIeHHe KaKoi-Inbo

! Mgr Natalia Cymbal, Katedra Prawa Transportowego i Logistyki Narodowego Uniwersytetu Transportu
w Kijowie, Ukraina.
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ngesrensHOCTH. [lo 3TMM Jk€ HampaBICHMSAM pa3paboOTaHbl IMOAXOABI K HPUHATHIO
MpOTpaMM Pa3BHTHA B YNPABICHUH XO3SHCTBEHHBIM KOMIUIEKCOM. Ho BHE moinst 3peHus
HCCIE0BaTeNIel OCTAINCh BOIPOCHI COAEPXKAHUS M OCOOCHHOCTH MPUHSATHS IPOrpaMM
pa3BUTHSL TPAHCIOPTHOTO HMH(MPACTPYKTYPHOTO KOMIUIEKCA PETHOHA, HCCIECIOBaHNE
KOTOPBIX SIBJISIETCS LIETIbIO aBTOPA.

2. OBIIUE ACHIEKTBI IPUHATHUSA PETUOHAJIBHBIX TIPOI'PAMM
PA3ZBUTHUSA TPAHCIIOPTA

W3BectHO, YTO TMporpaMMHpYEMOE pemIeHHe MOXKeT IPUHUMAThCI B  cdepe
TPaHCIOPTa B JBYX OCHOBHBIX CUCTEMAaX: TEXHUYECKON U COLMAIBHOM, KOTOPBIE B CBOIO
odepesb MOTYT OBITh B3auMOYBsi3aHHBIMH [4]. [lepeunciieHHBIE BHIBI CHCTEM HMEIOT
Pa3HBIN ypOBEHb HEMPECKAa3yeMOCTH (PUCKOB) B pe3yabTaTax peanusanuu PTIPT.

B 3aBucumoctu ot ycnouil peanusauuu PIIPT B conuanbHO cucreme,
PYKOBOJUTENh MOXET AOCTHYHh CO CTOPOHBI MOJYMHEHHBIX KaK COTPYJHHYECTBA, TaK
U npotuBocTosiHuA. [Ipodeccnonanusm cnenuanucra, KOTOPHIH pa3padaThiBaeT WU
peanmuzoBbiBacT PIIPT, ompenmensercss ero CHOCOOHOCTBIO CO3[aTh CTUMYJIHPYIOIIYIO
cpeny IS BBIIIOJIHEHUS ONPEACIEHHBIX 1EUCTBUM.

IIporpamMmHOEe pelIeHHEe, KOTOPOE MPUHUMAETCS PYKOBOIAUTENEM B COLMAIBHOM
CHCTEME, U Ha3bIBAIOTCS PEIIeHIeM 10 (opMHUpOoBaHuUIo U npuHATHIO PIIPT.

O06o00meHre TUTEPaTYPHBIX HCTOYHUKOB CBHICTEIBCTBYET, YTO MPHUHATHE PEIICHUMN
B YIPABJIEHUHM — 3TO CHUCTEMATU3UpPOBaHHBIA mpouecc. Kak mnpaBuio, mnpoueccsl
yIpaBJIeHUS OpraHW3alueil OYeHb pa3HOOOpa3Hbl, MHOTOMEPHBI W HMEIOT CIIOXKHYIO
cTpykTypy [3]. B 00111eM cMBICIie mpolece ympaBicHus B cepe TpaHCIOpTa COCTOUT U3
001X QyHKIMI yIpaBiIeHuUs, KOTOpble 00BEIUHSIIOTCS B LIMKJIBI YIIPABICHUS U CBSI3aHHBI
¢ mpuHsTHEeM pereHuii Booobuie u PITPT B yactHocTH (pHC. 1.).

Pemennst orHocuTENbHO MOAroToBKH U NpuHATHS PITPT no/mkHO OBITH CO3HATENBEHBIM
BBIOOPOM HM3 MMEIOIIMXCSl BaPUAHTOB WM AJIbTEPHATHB HANPSAMYIO NEHCTBHH, KOTOpBIE
COKpAINAIOT Pa3pbIB MEXAY HACTOSAMMM M OYIyIIMM JKETaeMbIM COCTOSHHEM pElIeHHE
3ananuil. Cam npouecc noaroroBku u npunatus PIIPT BxiroyaeT MHOXECTBO pa3HBIX
2JIEMEHTOB, HO HEIPEMEHHO B HEM TPUCYTCTBYIOT TaKHE 3JIEMEHTHI, KaK IPOOIIEMBI, TIETIH,
ANBTEPHATHBBI M CaMO pelieHue. Takol mporecc JEeKUT B OCHOBE (HOPMHUPOBAHUS Kak
PErHOHAIBHBIX, TaK M MECTHBIX MpPOrpaMM pa3BUTUSl TpaHCIOPTa M IUIAHUPOBAHUS

JIeSITENIBHOCTH TPAHCIOPTHBIX NPEANPUATHN, MOCKOJIBKY HPOrpaMMbl M IIaHBI — 3TO
Habop pemeHuii B cdepe ympaBleHUs, TEKYyIEH NeATeNbHOCTH W TIO JAPYTUM
HallpaBJIEHUAM [JIsl JOCTHMXKEHHUs MOCTaBieHHBIX ueneil. [lpunatue pemeHuit — 3To

IIEHTP, BOKPYr KOTOPOTO Bpallalomascd >XHW3Hb B 00ECHEUeHHH TPAHCIIOPTHOI'O
00cmy)KUBaHUST HACENIEHUSI.

Pewenue orHocurensHo noarorosku PIIPT cienyer paccMmarpuBaTh Kak IPOAYKT
YIPAaBJIEHYECKOTO TPYZA, @ €ro MPUHATUE — KaK IIPOLECC, KOTOPBIM BEJET K NOSBICHUIO
HOBOT'O KauecTBa.

B pamMkax cTpaTernueckoro miIaHMPOBAaHUS U PETYIUPOBAHUS OPraHOM YIPaBIICHUS B
cdepe TpaHCHOpTa NPUHUMAIOTCS OCHOBOIIOJIATAIONIME IPOTPAMMHBIC pEIICHUS, a B
npolecce OpraHu3alii, MOTHBAallUM, KOOPAMHAIMM — TEKYILIHE DPEICHHA B y3KOM
CMBICIIE, XOTS TaKOE ACJICHUE SIBIIIECTCS YCIOBHBIM.
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Puc. 1. B3aumoces13b nukioB yrnpasneHus B npunstuu PIIPT B cdepe Tpancmopra

Takxum obpazom, npunstue PIIPT oTpakaeTcst Ha BCeX acIeKTax YIpaBICHHUS, U ATOT
IpoLeCC SBIACTCS YacThIO €KEIHEBHONW pabOThl PyKOBOIUTENEH OPraHOB YIPABICHUS U
PYKOBOJOUTENEH TpPAaHCIOPTHBIX MNpeAnpusTHil. YmnpasineHue npunsatuem PIIPT
OCYILECTBIISICTCS ~ PYKOBOAUTEISIMM  pPa3sHBIX ypOBHEH W HOCHT  JOCTaTOYHO
(hopMann30BaHBI XapakTep, MMOCKOJIbKY TaKHe PELICHUs] KacaloTcs HE TOJIBKO OJHOIO
JINIIA, a Yallle BCEro HaIllpaBJICHUs JEesITeIbHOCTU MM OTPACHIHU B IIETIOM.

[Ipo6nema mpunsitust PIIPT 3aHumaeT 0AHO W3 IEHTPAIbHBIX MECT B COILIMOJIOTHH
opranu3anuy. Cyuras OpraHH3allMI0 WHCTPYMEHTOM YIIPaBICHUSA, MHOTHE COLHOJIOTH
U CIeLHACTEl B o0JacTH TeOpWM ympaBleHus, HaumHas ¢ M. BeGepa [3],
HETIOCPEACTBEHHO CBS3BIBAIOT €€ B IEPBYIO OdYepedb C IMOATOTOBKOM M peanusanuei
nporpaMM. ¢ GEKTUBHOCTD YNPABICHUS BO MHOTOM OOYCIIOBJIEHA KadeCTBOM TaKHX
peniennii. MHTEpec conmonoroB K 3Toi mpobieme oOyCIOBIEH TeM, YTO B PEIICHHUIX
(uKcHupyeTcst Bcs COBOKYITHOCTB ITPABOBBIX OTHOIICHHH, KOTOPhIE BOSHUKAIOT B TIPOIiEcce
TPYAOBOH JEATENBHOCTH W YNpPaBJICHUs OpraHU3aliedl U B TOJNHOM Mepe KacarTcs
JIeSITETTbHOCTH OpraHa ympasieHus. Uepe3 HUX (OPMHUPYIOTCS IETTH, HHTEPECH, CBSI3U U
HOPMBI B IIPOLIECCAX BBIIOIHEHUS MPEIOCTABICHHBIX TOJIHOMOYHH.

3. OCOBEHHOCTHU NPUHATHSA PETUOHAJIBHBIX TPOI'PAMM
PA3ZBUTHUSA TPAHCIIOPTA

Ha ocHOBe mpoBeNEHHBIX WCCIEAOBAaHUI ONpENeNeHbl TIJIaBHBIE OCOOEHHOCTH
npussitus PIIPT opranamu treppuropuaibHOro yrpaBieHUs.

Bo-mepBBIX, OpraHsl TEpPPUTOPUANBHOTO YIIPABICHHUSA SBIAIOTCA BBIOOPHBIMU
OpraHamy, KOTOpPbIE COCTOSIT W3 JEyTaTOB M B COOTBETCTBHHU C 3aKOHOM HAaJENSIOTCA
MPaBOM TPEACTaBIATH HHTEPECHl TEPPUTOPUAIBHBIX COOOMIECTB M, KaK CyOBEKT
YIOpaBIeHUs, NPUHUMAIOT MPOTPAMMHBIE PEIIECHHUS B HEISIX PEIIEHHs CTPAaTeTHUYECKUX
mpo6JeM pa3BUTHS TPAaHCIIOPTA.

Bo-BTOpBIX, B COYETaHMM NPUHIUIOB €IWHOHAYAIWA ¥  KOJUIETHAIBbHOCTH,
MEHEKephl N30MPaloT HANPaBICHUS JEHCTBUH, KOTOPBIE MOTYT CYIIECTBEHHO ITOBIHSATH
Ha XM3Hb MHOTHX Jrojiei. Ecim uner peus 00 ynpaBiieHUH JBH)KUMBIM M HEIBH)KUMBIM
MMYILECTBOM, JIOXOAaMH OFOJKETOB, BHEOIO/PKETHBIMH LIEJIEBBIMH (B TOM YHCIIC BaJOT-
HBIMH) U JIPYTUMHU CPEJCTBAMHM, 3eMJICH, IPUPOTHBIMH pecypcaMu, KOTOpPBIE €CTh B KOM-
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MYHAIIbHOH COOCTBEHHOCTH TEPPUTOPHATIBHBIX COOOIIECTB, a TaK)Ke 00BEKTaMH HX OOIIei
COOCTBEHHOCTH, KOTOPBIE HAXOJSTCS B yIIPABICHUH PAOHHBIX M OOJIACTHBIX COBETOB, TO
PE3yJIBTATUBHOCTh PEIICHHS ATUX 3aJaHHH MOXKET CEPbE3HO OTPa3HUThCS HA MOJIHUTH-
YECKOH M COLMATbHO-I)KOHOMHUYECKOI CUTyallMK KaK B PETHOHAX, TAK U B CTPAHE B LICJIOM.

B-Tpetbux, ocyecTBisieTcss BHEAPEHNUE JEMOKPAaTHYECKUX (OPM M METOJ0B paboThI
OpraHOB  TEPPUTOPUAIBHOTO  YHPABIEHHUA C  TPAHCHOPTHBIMU  NPEANPUATUSIMH,
YUpPEKACHUSAMH U OpraHU3alusIMU, KOTOpble HE HaXOAATCS B KOMMYHaJIbHOI
COOCTBEHHOCTH COOTBETCTBYIOIIMX TEPPUTOPUAIIBHBIX C€OOOIIECTB. Tak OTHOIICHMS
C TAKUMU MPEANPUATUIMHU, YUPEXKACHUSIMH U OpraHU3alUsIMU CTPOSTCA Ha JOTOBOPHOM
U HaJIOTOBOM OCHOBE U NPUHIMNAX IMOAKOHTPOJIBHOCTH B IHpeAenax HNOJTHOMOYHH,
MPEIOCTABICHHBIX OpraHaM TEPPUTOPHAIBHOTO YNPABICHUS 3aKOHOM. JTO HEOOXOAMMO
yauThIBaTh pH hopmupoBarun PIIPT.

B-uerBepThIX, s 0OecneueHns 3(h(HEKTUBHOCTH AEATEILHOCTH, B YACTHOCTH B chepe
TPaHCIIOPTa, 3aKOHOIATEIILCTBOM TNPEAYCMOTPEHa O0S3aTeIbHOCTh HCIIONHEHUS! aKTOB H
3aKOHHBIX TPEOOBAaHWH OPTAaHOB M JOJDKHOCTHBIX JIMI] MECTHOTO CaMOYIpaBieHUs, Tak,
UX AaKkThl, MpPHHATBIE B IpeAerdax MPeIOCTABICHHBIX IIOJHOMOYHUM, SBISAIOTCS
00s3aTeNbHBIMU  JUISL  BBINIOJIHEHUSI BCEMM pACIONOKEHHBIMH Ha COOTBETCTBYIOLICH
TEPPUTOPUU OpPraHaMH HCIOJHUTEIBHOW BJIACTH, OOBEAMHEHUSIMHU TI'paKIaH, NpEearpH-
ATHAMH, YUPSKIACHUAMH U OpPraHM3aIMAMHY, JOJDKHOCTHBIMH JIMIIAMH, a TaKKe IPakIaHaMH,
KOTOPBIE ITOCTOSTHHO MJIM BPEMEHHO IPOKUBAIOT HA COOTBETCTBYIOIIEH TEPPUTOPHH.

B-nTHIX, y4UTBIBasA TO, YTO B JIEATEIBHOCTH OpraHa TEPPUTOPHUATIBHOTO YIpPaBICHUSI
nporecc npuaiaTtus PIIPT goctaTogHO CioKeH W BiedeT 3a co0Oi OTBETCTBEHHOCTH,
HeoOXonmuMa ompejaeneHHas QopMmanu3anust W NpOQecCHOHANbHAas IOATOTOBKH
JOJDKHOCTHBIX JIMI. B cBA3M ¢ 3TUM 3aKOHOAATENBCTBOM IIPEAYCMOTPEHO, UTO
WCKIIIOUYNTEIbHO Ha IUICHApHBIX 3aCEJaHUsIX COBETA JODKEH pElIaThCsl BOIPOC
yrBepkaenus PIIPT.

B-mectrix, popmupoBanre PIIPT MecTHBIM OpraHOM HCHONHHUTENBHOHN BIACTH U WX
MPUHATHE OPTaHOM MECTHOTO CaMOYTPABJICHHS OCYILECTBIIIETCS B YCIOBHAX Pa3BUTHSA
MecTHO# aemMokpartuu. B wacTHOCTH, Takas ee (opMa Kak OOLIECTBEHHbIE CIIyLIaHUS
MpeaycMaTpuBaeT, 4YTO TEPPUTOpPHATIBHOE COOOIIECTBO HMEET TIIPaBO BCTPEUYaThCA
C IemyTaTaMHd COOTBETCTBYIOIIETO COBETa W JOJUKHOCTHBIMH JIMI[AMH MECTHOTO
CaMOYTIPaBJICHUS C LIEJIBIO 3aCIyIIMBaHUA MX, a TaKXKe 3aTparuBaTh BOIPOC U BHOCHUTH
NPE/UIOKEHHsT 110 BOIPOCAM TPAHCIIOPTHOTO OOCITY>KHMBAHUS, KOTOPHIE OTHECEHHI B
BE/ICHNE MECTHOTO CaMOYMNpaBJieHUs. BaXXHBIM 0OCTOSTENBCTBOM SBISIETCS TO, YTO
MPE/IOKEHHs, KOTOPBIE BHOCATCS 110 Pe3yJIbTaTaM OOIIECTBEHHBIX CITYIIAHHM, TTOIekAaT
00513aTeIbHOMY PACCMOTPEHHIO OPTaHAMHU MECTHOTO CaMOYIIPABIICHHS.

Pewenus ornocurensHo npuHsaTHs PIIPT — 310 Hayka u uckycctBo. Posib npunsToro
TaKoro peIIeHHWs OrpoMHas. Baxneilmmii Bompoc ycnemHoro (QyHKIMOHHPOBAHMS
TPAHCHOPTHOTO KOMIUIEKCa KaK OpPTraHM3aIllMHM 3aKII0YacTcs B TOM, KaK OH MOXKET
obHapykuBaTh mpoOneMbl W pemath ux. Kaxmas PIIPT HameneHa Ha Kakyro-TO
npobieMy, a TPaBMWIIBHOE MEPONPHITHE NPOrpaMMBl — 3TO TO, YTO MAaKCHMaJIbHO
o0ecreynBaeT eIl TPAHCIIOPTHOTO KOMIIJIEKCA M COCTaBJIIOIIUX €ro cUcTeMbl. OHAKO
ompejieNieHne 1enu — eme He (GOpMyNHpoBKa TpoOieMbl, a 0e3 JToro Her
HEOOXOJIMMOCTH B PEHICHUSAX U JeicTBusAxX. Llenm, KOoTopble 9acTo MBITAIOTCA JAOCTHYD,
MOTYT OBITb W HEIOCTaTOYHO OCO3HAHHBIMH. YCTaHOBJICHHE HETPaBUJIBHBIX IIeJel
O3HAYaeT, CJIeI0BATEeIbHO, U NPOIPaMMHOE PEIICHHE HENPaBHILHO C(HOPMYIUPOBAHHBIX
npo06JieM, KOTOpOe MOXET IPUBECTH K HAMHOTO OOJIBIIIMM MOTEPSIM, YeM Hed(PEeKTUBHOE
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pelIeHne MpaBuiIbHO CHOPMYIHPOBAHHBIX MPOOIEeM. B 3TO# cBs3M 04eHB OONBIITYIO POIH
UTPAIOT TIIaBHBIE JOJDKHOCTHBIE JIHMIA OPraHOB TEPPUTOPHAIBHOTO YIPABICHHUS, a TAKXKe
Y TPAHCHOPTHBIX NpeanpuaTuil u opranuzauuil . Benp npunstue PIIPT — He Tonbko
MpOLECC, HO U OIWH U3 BUAOB YMCTBEHHOMN JEATEIBHOCTH M MPOSBICHHUE BOIH YEIOBEKA.
Ero xapakTepu3yroT Takue NpU3HaKH:
~ BO3MOXXHOCTbH BBIOOpa M3 MHOKECTBEHHOTO YHCJIa aJlbTEPHATUBHBIX BAPHAHTOB (eciu
HET aJlbTEPHATHB, TO HET BHIOOPA H, CIIEJ0OBATENBHO, HET U IIPOIPAMMHOT'O PEIICHUS);
—  HayuM4ue 1enu (OecleNbHbIH BEIOOp HEe paccMaTpHUBaeTCs Kak IPOrpaMMHOE PElleHHE);
~ HEoOXOJUMOCTH BOJIEBOTO aKTa JiMIa, KoTopoe npuHnmaet pertenue (JIITP), mockonbky
JITIP ¢opmupyeT nporpamMmmHoe pelieHre yepe3 00pb0y MOTHBOB M MBICIIEH.
IIpunstue PIIPT Moxer paccMaTpuBaThCsl KaK OPraHU3allMOHHBIN aKT, KaK OJUH U3
OCHOBHBIX 3TaIlOB MPOLECCA YNPABIEHHs, KAK HHTEIUIEKTyalbHOE 3aJaHUe, KaK Mpolecc
JIerau3aliy YIPaBICHYECKOTO BIMAHUS Ha YIIPABISIEMYH0 TPAHCIIOPTHYO MOACHCTEMY[2].

4. XAPAKTEPUCTHUKA CYIHHOCTH IMPOLECCOB ITPUHATHA
PEI'’MOHAJIBHBIX ITPOI'PAMM PA3BUTUA TPAHCIIOPTA

Ilpasosas cywnocmov npunamusa PIIPT 3akniodaeTcs B BO3MOKHOCTH OCYIIECTBISATH
3aJaHHbIe MEPONPHUATHS B IPAaBOBOM IIOJIE, TO €CTh IpPH CTPOTOM COONIONCHUH
3aKOHOJATEIbHBIX AaKTOB YKpaWHbI, MEXIYHApOJHBIX OOS3aTeNbCTB, BHYTPEHHUX
U IpYTHX JOKYMEHTOB. HeBO3MOXHOCTh pa3pabaTeiBaTh W peamm3oBbiBath PIIPT
B IIPaBOBOM IOJI€ TOJDKHA MPHBOAUTH K OTMeHe pemieHuss. OpraH ymnpaBie€HHs MOXET
TIOHECTH CYIIECTBEHHBIE IOTEPH, €CIM YK€ pPa3padOTaHHOE pELIEHHE OTHOCHTEIHHO
PIIPT Gyner OoTMEHEHO, a B CiIydae He3aKOHHOM pean3aliy peleHns 1axe MOXKeT ObITh
BO30YXK/IEHO KPHMHHAJIBHOE IIPEClieIOBAHUE KOTrO-HUOY/Ab W3 WMHHUIMATOPOB TaKOU
nporpamMMbl. He3HaHMe 3aKOHOAATENbCTBA HE  OCBOOOXKIAET  HAPYIIMTENs  OT
OTBETCTBEHHOCTH, noTomMy TpoekT PIIPT nomkeHn mpoxoauTh MNpaBOBYIO SKCHEPTHU3Y.
PykoBonuTens MOXET CaMOCTOSATEIbHO OLEHUTH NpaBoBoe mosie and npuHstus PIIPT
C MCIIOJIb30BaHUEM COBPEMEHHBIX HH(OPMAI[HIOHHO-NIPABOBBIX CUCTEM.

Opeanuzayuonnas cywnocmo npumsmusi PIIPT 3akniodaercs B TOM, YTO MJis
pa3pabOTKM W  peanu3aldil [pOrpaMMbl  OpPTaH  yYIpPaBIE€HHS JOIDKEH HMETb
COOTBETCTBYIOIINE BO3MOKHOCTH, B YACTHOCTH:

— He0OXOJMMBIH cOCTaB MEHEKEPOB;

— UHCTPYKUMH U TIOJOXKEHUS, KOTOpble pErIaMEHTHPYIOT IOJHOMOYUS, IIpaBa,
0053aHHOCTH U OTBETCTBEHHOCTh MEHEIKEPOB,;

— BCe He0OXOAUMBIE PECYPCHI, B YACTHOCTH MH(OPMAIIMOHHEIE;

— TEeXHHUKY U TeXHOJIOTUH;

— cHCTeMy KOHTPOJIS;

— BO3MOXHOCTH IOCTOSHHOW KOOPIMHALINY TIpoliecca pa3paboTku u peannsanuu PIIPT.

OT0 cymecTBeHHas cocTaBHas 4acTh npuHATHS PIIPT. MHOTHE aBTOpHI MyOIMKaIuii o
npunsaTud PIIPT Ha3pIBalOT UX OpraHu3alMoHHbIMU perneHusamul3]. Eciau Takux BO3MOXK-
HOcTel HeT, To 00beM PIIPT cienyer yMeHBIIUTE WK TaKe HE IPUCTYIATh K ATOH padoTe.

Coyuanvuas cywnocms npunsmus PIIPT 3axiiodaercss B MEXaHHM3ME YIPaBJICHUS
UCTIOJIHUTEISIMU € LENbI0 JOCTHKEHUS B3aUMOJEHCTBUS BCEX €r0 y4yacTHUKOB. B camoit
PIIPT nim B poriecce ee pa3paObOTKX M pean3aliiy JOJDKHBI ObITh YITEHBI HOTPEOHOCTH
Y MHTEPECHl KaK MEHEDKEPOB c(hepbl TPaHCIIOPTA, TAK M HACEJIEHHs], MOTHBBI U CTHMYJIbI,
YCTaHOBKH M IIEHHOCTH, omaceHus U TpeBoru. ConmanbHas cymHocTs npuHsaTHs PIIPT
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IOJDKHA OBITH OTpakeHa B oOmel menmn pemeHus. be3 conuanbHOW OpHCHTAINH
npuasatias PIIPT mpmoOperaer TeXHOKpAaTHUECKHH XapakTep C JOMHHHPYIOIINM
BIUSTHUEM TEXHOJIOIMUECKOM CYLIHOCTH, M €€ IJIABHOM LENbl0 CTaHOBUTCA JIMIIb
JIOCTHKEHUE 3aJaHHBIX PE3YJIbTATOB.

Oxonomuueckaa cywnocme npunamus PIIPT 3axmouaercs B TOM, 4YTO JJIS
pa3paboTKM W pealu3alyy JI000H HpOrpaMMbl HYKHBI YelOBedecKHe, (DMHAaHCOBBIC,
MaTrepuanbHble U Apyrue pecypesl. 1loaromy kaxnoe npunstue PIIPT umeer peanbHyro
cebecronmoctb. OHO  sABIsieTcs  pe3ysibTaToM  (NMPOAYKLHMEH) — yHpaBJIeHYECKOi
JIESTEIbHOCTH U JOJDKHO OLCHMBAThCS IO PE3yabTaTaM €ro BBINOJHEHUS OpPraHOM
yOpaBIE€HUS WIM TPaHCHOPTHbIM ImpeanpustueM. C MOMOIIBIO CONOCTAaBICHUS
MPEUMYIIECTB M HEJOCTaTKOB, PAacXOJOB M BO3MOXXHOW BBITOABI OT pa3paboTKh
u peamm3arun PIIPT MokHO ompenenuTs 1eiaecoo0pa3HOCTs IPOBEACHHS 3TOH pabOoTEHL.

Texnonoeuueckas cywnocms npunamusi PIIPT oka3plBaeTcd B BO3MOXHOCTH
obecriedeHnsT MEHEKEPOB, KOTOPbIEe PUHUMAIOT YYaCTHE B Pa3pabOTKE W peai3aiuu
PIIPT, HEOOXOMUMBIMH TEXHHUYCCKAMH, HH()OPMAIIMOHHBIMU CPEICTBAMH U peCypcaMH.
[Tnanupyst pazpabotky mnu peanusanuio PIIPT, pykoBoautenb OAHOBPEMEHHO AOJDKEH
(hopMHPOBATH JUTSA HET'O TEXHOJOTHYECKYIO OCHOBY [4].

5. BBIBO/IbI

Ilo uToram MpoBENEHHOTO HCCIEAOBAHUA CIAEAYET OTMETHUTh, YTO IO COJAEPIKAHHUIO
npunstue PIIPT sBnseTrcss HEOTbEMJIEMOM COCTaBISIIOIIEH M  HENOCPEICTBEHHBIM
pe3yabTaTOM YMCTBEHHOW YIPaBICHUCCKOH JESITEIBPHOCTH B cdepe obecnedeHUs
TpaHcropTHOro oOcnyxuBaHus peruona. llpunstiue PIIPT sBisiercst nOKyMeHTOM,
KOTOpBI MMEET CMBICI W HalpaBjieH B JajbHEHIIeM Ha peamu3aluio OIpeleleHHOrO
Kpyra MepONpHUSATHI MO Pa3BUTHUIO TPAHCIOPTHOTO KOMIUIEKca. Takue perieHus UMEIOT
OTIpe/IeIICHHBIE 0COOCHHOCTH, KOTOpBIE HaJIararoTcs YCTaHOBJIEHHBIMU
3aKOHOJIATEILCTBOM YCIOBUSIMU JEATEIILHOCTH TPAHCIOPTHBIX MPEANPHUSITHI, MECTHBIX
OpraHOB HMCTIOJIHHUTEIHHONW BJIACTH U OPTaHOB MECTHOTO camoympaBlieHUs. B mporeccax
tdhopmupoBanns u npuratas PIIPT mMeHemkepaM HEOOXOAMMO YUUTHIBATH WX MPABOBYIO,
OpraHU3alMOHHYI0, COUUAIbHYI0, YKOHOMUYECKYIO U TEXHOJIOTHUECKYIO CYIIHOCTbD.
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TEXHOJOI'MYECKOE OBECIHHEYEHUE
MHNOAT'OTOBKHU PEI'YJSATOPHBIX AKTOB B COEPE
TPAHCIIOPTA

OO000mensl HaydHBIE IIOIXOABI K OIPENelIeHHI0 TEXHOJIOTHH, Hepapxus (yHKIHWi,
HpoLEeIyp U ONepanuii NPUHATHS PETYIATOPHBIX aKTOB B YCIOBUSIX BHEITHEIKOHOMUYECKOI
JEATeIbHOCTH TPAHCIIOPTHOTO HPETIPUATHSI.

1. BBEAEHUE

K npuopuTeTHBIM 3amaHuSAM HaydyHOro obecnedeHust 3(QGEKTUBHOCTH pa3BUTHSA
TPAaHCIIOPTHOTO KOMIUIEKCa B cdepe BHEIIHEOKOHOMHYECKHX CBS3€H OTHECEHO
MPEIOCTABICHAE METOANYECKON MOMOIIM CYyOBEKTaM XO3SIMCTBEHHOH NEATENLHOCTH II0
BOIIpOCAaM Hay4yHOro OOOCHOBAHMS TPAHCIOPTHONH HHHOBAIIMOHHOM, HPOMBIIIJICHHOM,
COLIMAILHOW MOJHUTUKM Ha JOJTOCPOYHYIO TEPCIEKTHBY, pa3paboTKe METOMOJIOTHH
MOJICIUPOBAaHUA M IPOTHO3MPOBAHUS COLUAIBHO-IKOHOMHUYECKOTO PA3BUTHUS PETHOHOB
Y aJIMUHHCTPATUBHO-TEPPUTOPHAIBHBIX ~ €IUHUI, OTHENBHBIX cep NesATeNbHOCTH,
BHE/IPEHHUA MX B IPOTHO3UPOBAHME M OOOCHOBaHME IEPBOOUEPETHBIX PETYIATOPHBIX
akToB (PA). [TepcriekTHBHBIE 3aJaHUSI OTHOCUTEJIBHO ONPECICHUs IPUOPUTETHON cepbl
BE/ICHHUS XO3SIMCTBA IO KPHUTEPHSIM COIMAIBHO-3KOHOMHUYECKOH 3(PQEKTUBHOCTH IS
MOBBIIIEHHs] PE3YIbTATUBHOCTH Pa3BUTHs TPAHCHOPTHBIX KOMIIIEKCOB U MOBBIMICHUS UX
KOHKYPEHTOCIIOCOOHOCTH TaK)Ke HEMOCPEICTBEHHO CBS3aHBI C IPOIECCAMU MOATOTOBKH
unpunsatue PA, KoTtopele TpeOylOT  COOTBETCTBYIONIETO  METOMOJIOIMYECKOTO
obecrieueHns, YTO U ONpENeNsIeT AKTYaJbHOCTh HCCIEIOBaHMH, PE3yJbTaThl KOTOPBIX
U3JI05KEHBI B 3TOM CTaThe.

2. CACTEMHBIA MOJAXO0/ K MOAIOTOBKE PET'YJIATOPHBIX AKTOB
B COEPE TPAHCIIOPTA

CucrtemHBIi Tomxox B obmem Buie [3] U B cdepe BHENTHEIKOHOMHUYESCKUX CBs3EH
B YACTHOCTH — 3TO OIHO W3 METOIOJOTHYECKHX HAlpaBICHUH COBPEMEHHOW HAYKH
VOpaBJICHUS, CBA3aHHOE C  TIPEACTaBICHHEM, HW3y4eHHEM U  IIOCTPOCHUEM
OpTaHU3AI[MOHHBIX CTPYKTYp CYOBEKTOB U OOBEKTOB TPAHCIIOPTHOTO OOECTEYEeHUs Kak
cucteM. Mcxonss W3 O3TOro, OCHOBHBIE TOHSTHS CHCTEMHOTO TIOJIXOJQ: «CHUCTEMay,
«CTPYKTYpay, «3JIEMEHTY.

CHCTEeMHBIN TIOX0/] K TPAaHCIIOPTHOMY 00ECTIeYEHIIO BHEITHEAKOHOMUYECKUX CBSI3EH
MpelycMaTpuBaeT aHaIN3 U CUHTE3 00beKTa yrpasyieHus, B 4acTHOCTH PA. K oCHOBHBIM
3a/IaHUSIM CUCTEMHOTO TIOJIX0/1a OTHECEHBI:

- pa3paboTKa KOHIICNITYyalbHBIX (COIEpKATeNhbHBIX M (POPMAIBHBIX) CPEICTB
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MPE/ICTABICHUS NCCIIETYEMBIX OOBEKTOB KaK CHCTEM;

- IHocTpoeHWe OOOOIICHHBIX MOJENEH CHCTEM M MOJENEeH pas3HBIX KIIacCoB
Y CBOWCTB CHCTEM, BKJIIOYas MOJEIH [IWHAMHKH CHCTEM, HX I€JIeco00pa3sHOro
MOBE/ICHUS, Pa3BUTH, HEPAPXUUECKOTO CTPOCHHUS, IPOLIECCOB YIIPABICHUS U 1.,

- HCCIeJOBaHUE METOAOJOTMYECKUX MPUHIUIIOB Pa3HBIX TEOPUH TPAHCHOPTHOTO
obecrieueHns! BHEIITHEIKOHOMHYECKUX CBSI3EH.

CucTeMHBIH TOX0/ HEe MMeeT (UKCUPOBaHHOH HarmsiaHo# cdepbl. OH dopMupyer
XapakTep, HalpaBJIeHHE W CTHIb HAYYHOTO MBIIUICHUS TPH HUCCIEIOBAaHUU KaKOro-Jnoo
mpolecca, CBS3aHHOTO C pEIICHHEM BOIPOCOB TPAHCHOPTHOro obecnedenus. Ilpu
CHCTEMHOM IOAXOZE BBIXOAAT U3 TOTO, YTO CrieluduKa CIOKHOTO 00beKTa (CUCTEMBI) He
HCUEPIIBIBACTCS OCOOCHHOCTSIMH €TI0 COCTABHBIX JIEMEHTOB, & KOPEHHUTCS, TIPEK/IE BCETO,
B XapakTepe CBs3eil U OTHOUICHHUI MEXK/1y KIFOUSBBIMH dlieMeHTamHu [2].

[Ipu 3TOM CneyeT yuuThIBaTh, UTO JUATEKTHUECKUH METO B MCCIEIOBaHMAX B cepe
TPaHCIIOPTHOTO O0OECHEYECHUs] BHEITHEIKOHOMHUYECKUX CBA3EH, COCTABILIIONIMHA OCHOBY
CHCTEMHOTO TT0JIX0/1a, IPEAIIoaraeT:

- aHaJM3 TPaHCIIOPTHOTO KOMIUIEKCa KaK IIEJIOCTHOrO OOBEKTa, B KOTOPOM BCe
SIBJICHUS U TIPOLIECCHI B3aMO3aBUCUMEBI U B3aHMOOOYCIIOBIICHBI;

- TOHMMaHHE TOro, 4YTO KaK TPAHCHOPTHBIM KOMIUIEKC, TaK M BCE €ro
COCTaBIIAIONINE HAaXOAATCS B HENPEPHIBHOM M 3aKOHOMEPHOM JBIXEHUU M H3MEHEHHH
(0OGHOBIEHUH, IPOTPECCUBHOM PAa3BUTHH WIH JIETpaJallin);

- paccMOTpeHHe Heu30eXKHOCTH BHYTPEHHUX MPOTHBOPEUMH KaK HCTOYHHUKA
U3MEHEHUM.

EcrecTBeHHO, 4TO OOBEKTHBHO HEOOXOAMMBIE IENHM PA3BUTHA TPAHCIIOPTHOTO
obecrieueHNs] BHEITHEAKOHOMHIYECKHX CBA3€i OIKHBI OBITh KOHKPETHBIMH, PEabHBIMHU
¥ KOHTPOJIHMPYEMBIMH. B cooTBeTcTBMM C M30paHHON Lesbi0 (POPMUPYETCS CTpaTerus u
TaKTHKa JEATCNIbHOCTH W DPAa3BUTHA TPAHCIIOPTHOTO KOMIUIEKCa, pPa3padaThIBAIOTCA
NPOTHO3BI, TIPOTPaMMBI  Pa3BHUTHSA, OLCHMUBAIOTCA  pPE3yiabTaThl NPHHATHIX PA
U peanu3anuy MeponpusTuid. OpHeHTanusa Ha LeNb JO0JDKHA JOCTHraThCs B pE3ynbTaTe
NPUMEHEHUsS] MPO(QECCHOHAJBHBIX  YIPABICHYECKHX TEXHOJOTHH  pa3paboTKH U
peanuzanuu PA B nesTeIbHOCTH TPAHCIIOPTHOT'O KOMIIJIEKCA.

3. COCTAB TEXHOJIOT' M MOJArOTOBKH PEI'YJISTOPHBIX AKTOB
B COEPE TPAHCIIOPTA

TexHONOruK peanu3aui peryIaTopubix akToB (PPA) — 3T0 HCKyCCTBO, MacTepCTBO
U yMEHHE PYKOBOIMTENS BJIMATh HAa MEPCOHAN JUIA JTOCTIDKEHHUS OOIIMX M KIIFOUEBBIX
[ee TPAHCIOPTHOTO OOECTieueHus] BHEITHEIKOHOMUUYECKHX cBsizeld. Texnomornn PPA
NpeycMaTpUBalOT: METOJBl M CpelcTBa cOopa ¥ 00pabOTKM HHGOPMAIMH; ITPUEMBI
3(Q(EeKTUBHOrO BJIMSHHS Ha T[EPCOHAN; MNPHUHIMIIBI, 3aKOHBI M 3aKOHOMEPHOCTH
OpraHu3aluy U yIPaBIEHUS; CUCTEMbI KOHTPOJLA.

OcHoBoii TexHojorun PPA  sBnstoTcss mnporpamMmbl  pa3BUTHS  TPAHCHOPTHOI'O
KOMILIEKCA, KOTOPbIE MPEACTaBICHbI PETYISTOPHBIMH OpraHaMU B OTPACIH TPAHCHOPTA,
IOPOTHO3bl U KOHLEMIMHM pPa3BUTHSA, KOTOPBIE KacalOTCs KaK CaMHUX OpPraHoB, Tak
U KQKJOro  JOJDKHOCTHOTO  JIMLA. YIpaBlI€HHE TEPPUTOPUAIBHBIM  Pa3sBUTHEM
TPaHCIIOPTHOI'O obecrieueHns BHEIIHEAKOHOMHYECKHX cBsizel KaK BUJ
npodeccHOHANIBHON  JieATeNIbHOCTH  0as3upyeTcss Ha OOOCHOBAaHHOM HIPUMEHEHUH
texHosoruii PPA. B oTnmdne OT TEXHOKpaTHYECKHX TEXHOJOTHH (B MAIIMHOCTPOCHUH,
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MeTauioobpaboTke u T.1.) TexHojormum PPA He sBisercss neTepMHUHHPOBAHHBIMU.
[TosToMy HyXHa TOCTOSHHash paboTa MO yCOBEPIICHCTBOBAHMIO YCIOBHH NPUMEHCHHUS
TeX WM ApYyrux TexHojoruii PPA.

B cocraB texnonoruu PPA B nesaTensHOCTH, HAPABIEHHON Ha COBEPIIEHCTBOBAHME
TPaHCIIOPTHOT'O 00ECHEYECHUSI BHEITHEOKOHOMUYECKUX CBS3EH 11e71ec000pa3HO BKIIOYHUTH
ueneBsle TexHosoruu (LIT) PPA wu mnpoueccopusie Ttexnosoruu (IIT), xoropsie
00CITyKMBAIOT LEJIEBBIE U SBIISIFOTCSI OTHOCUTEIBHO HUX HHCTPYMEHTAapHEM.

IleneBble TEXHOJNOTUHM BKJIIOYAIOT WHUIMATUBHO LEJNEBYIO, NMPOrPaMMHO IIEJIEBYIO
U peraaMeHTHYyIo TexHonoruu. [{T — 3To TexHosorus, OCHOBaHHAs Ha NPUOPUTETE LeIer
TPaHCIIOPTHOrO oOOecreueHnsT BHEITHEIKOHOMUYECKHX CBsi3ed Han curyaumusimu. LT
OPHEHTHPYET pEIICHWE Ha JOCTIDKCHHWE LENH, a HE Ha YCTPAHCHHE BO3MYILIAFOLINX
nerctBuil. UT npencrasiser texHonoruto PPA Ha npeaynpexnenue.

OcuoBHeiM mpeameroM LT sBnsercs mens. llenp cyObekra TpaHCHIOPTHOTO
obecrieueHns] BHEITHEOKOHOMHIECKUX CBSI3€H HIIM €r0 CTPYKTYpPHOTO MOZApa3/ieNeHus —
9TO JKENMaeMblii M BO3MOXHBIM JAJsI HEro, HEOOXOOWMBIA M THpPHUEMIEMBIH Ui
noTpeOuTesei porecc (SIBICHUE).

Ienu AOKHBI MMETH OIpEICNICHHYIO CTENEHb B3aMMOCBS3M C MHCCHEH CyOBekTa
TPAHCHOPTHOTO 0OecreueHNs BHEITHEIKOHOMHYECKUX cBs3el. CunTaercs, 4To Ha3BaHHAA
MHCCHA — 3TO JeKJapamus, KOTopas IpeACTaBIseT B COBOKYHMHOCTH KOPOTKOE
UCTOPHYECKOE ONHCAaHHE CYyOBEKTa TPAHCIOPTHOTO KOMIUIEKCA M €ro JesTeNbHOCTH,
KOTOpas JOJDKHA OCYIIECTBIATHCS; HAUMEHOBAHME TJIOOATBbHOM IeNM ympaBlieHHS,
OCHOBHOM II€TTM W KOHKPETHBIX LENCH NESTeNbHOCTH; MEepedeHb NPHHIMIIOB PaOOTHI
PYKOBOAUTENS C TOJYNHEHHBIMH M MOTPEOUTENSIMA TPAHCIOPTHBIX YCIYT; COLUAIBHO-
9KOHOMHYECKHE OpPHEHTHPHl JACATCIBHOCTH; TPAHCIOPTHYIO TOJUTHKY CYOBEKTa
TPaHCIIOPTHOTO 00ECTICUCHUS.

IIpn peammzamum [T B meATeTbHOCTH CyOBEKTa TPAHCIOPTHOTO OOECHEYCHHS
BHEITHEAKOHOMHYECKUX  CBSI3€H  pasiUyaroT COJNHIApHOE W  MPONOPIHOHAIBLHOE
aBTopctBo. ConmmapHOoe aBTOPCTBO — JTO YPOBHH IIpaBa PYKOBOAWUTENEH W
UCTIOJIHUTENEl Ha BCIO MPOrpaMMy  BBIIOJHEHHS 3aJaHUS M Pe3yJbTAThI.
ITponopuroHagbHOE aBTOPCTBO — 3TO TpaBa Ha BCIO MPOrpaMMy M Pe3yNbTaThl 3aJaHUs
WIK YacTH WX, KOTOpBIE OIpPEJENIAIOTCS COOTHOUICHHSAMH pAacXoJ0B PECypcoB
(puHAHCOBBIX, MaTEPUATTBHBIX, HHTEIUIEKTYaIbHBIX 1 JIp.) [4].

WMHnnmaTtuBHO 1[eneBas TEXHOJIOTHS B JAEATEIBHOCTH CyObEKTa TpPaHCIIOPTHOTO
obecrieueHns] BHEITHEIKOHOMUYECKHX CBSI3€H OJDKHA OBITh OCHOBAaHA HA ONPENICJICHUN
3agaHnii 0e3 ONpeneNeHust CPEACTB M METOJOB WX BBINOJIHEHWS M pacCcunTaHa Ha
WHHIMATUBHOTO M IpodeccHoHanbHOro wucnonHurens [2]. MannmatuBHO 1eneBas
TEXHOJIOTHSI TpelycMaTpuBaeT pa3paboTKy pPYKOBOJCTBOM CyOBEKTa TpPaHCIOPTHOTO
KOMIUTEKCa TOJIbKO KOHEUHOH IeH 3a/laHusl Ul paOOTHHKA WIIN TPYIIIBI, a TAKXKE CPOKa
BBITIOJIHEHHA 0€3 OIpeeNIeHHsI MeXaHn3Ma ero JocTivkeHus. [Ipu aToMm nens MoxxeT ObITh
HE JOCTUTHYTA M0 KaKMM-JIMOO MPUYMHAM, MOXKET OBITh IOCTHTHYTa B IPEyCMOTPEHHBIE
CPOKHM WJIM paHbllle, MOXET OBbITh JOCTUTHYTa 3a MNpe/eiaMH YCTaHOBJEHHOTO CpOKa.
VHnnuaTHBHO 1enieBas TEXHOJOTHS IIPEJOCTaBiIsgeT OOJBIIOE MPOCTPAHCTBO IS
WHHUIMATHBHBIX PEIICHUH TOMYHHEHHBIX [1].

Jst aToM TexHonoruu 3 eKTHBHA TUHEHHAsT cXeMa OPTaHU3aIMOHHBIX OTHOIICHUHA
B TpPaHCIIOPTHOM OOECIeYeHHH BHEITHEIKOHOMUYEcKHX cBs3ei. [Ipodeccronannim
BBINIOJHEHHST 33/laHUs  OIpeAeseTcs KBalnpUKalued WCIONHMTENS 3alJaHus, a
KBaIN(UKAIUS PYKOBOJUTENS MIPaeT BTOPHYHYIO POJb. TEXHOJOTHS HE TapaHTHUPYyeT
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JIOCTHKEHUS LIEIH.

Yame Bcero cyOBEKTaMH TPAHCIIOPTHOTO OOECIEUeHUs! BHEUTHEIKOHOMHYECKUX
CBs3EH MOIDKHA TPHUMEHSTHCS NPOTpaMMHO IieneBas TexHosorus. OHa 3aKiIrodacTcs
B BBIJaue I WCIIONHEHWS 3aJaHuil (Leneid, KOMIDICKCOB 3aJaHWil) C yKa3aHHEeM Ha
CpelcTBa, METOJIbI M BPEMsI MX BBITIOJHEHUS, €CTh YKa3aHUS O BHEIIHEM UM BHYTPEHHEM
KOHTPOJIC MPOMEKYTOYHOI'O COCTOSHUS O3TOr0 BhIMONHEeHUA. [Ipodeccronanusm
BBIMOJTHCHHS 3aJ]aHUsl OTMPEIENSICTCS KBATU(pHUKAIMEH PYKOBOJUTEINS, KOTOPBIA BBIIAI
3a/laHKe, a KBaTU(UKAIMS UCIIOIHUTENS UTPaeT BTOPUYHYIO pouib. [IporpaMMHO 1ieneBast
texHosorus (ITLT) oObuHO rapaHTUPYET NOCTHXKEHUE 1IENH.

IIpumenenue T[T MoxkeT nmpuBeCTH K TPEM OCHOBHBIM pe3yibTaTaM JESTEIbHOCTH
CcyOBeKTa TPAaHCTIOPTHOTO O0eCIIeYeHNs] BHEITHEIKOHOMIUECKUX CBSI3EH:

- JIOCTHXKEHHUIO LENU B 3aJaHHBIA CpPOK C NPUEMIIEMBIMU OTKJIOHEHUSMU OT
3a/IaHHBIX IPOMEXKYTOUHBIX 3HAUCHUI;

- JIOCTHKEHUIO 1IeJId B 3aJaHHBI CPOK IpPHU CYIIECTBEHHBIX OTKJIOHEHMSX OT
3a/IaHHBIX IPOMEKYTOUHBIX 3HAUECHU;

- YCTOWYMBOMY H€ JOCTHKEHMIO LIEJIH B 3aJJaHHBIN CPOK.

DTa TEXHOJIOTHs MpeaycMaTpUBaeT pa3pabOTKy PYKOBOJIWTENEM IieNiel YIpaBJIeHUs,
CPElICTB M METOJOB UX pealu3alfi, a TaKkKe CPOKOB U COCTOSHHUS IMPOMEXYTOUHBIX
3HayeHWd mporecca. Ecium  kakoe-nub0 3aJaHHOE MPOMEKYTOUYHOE 3HAUCHHE HE
JIOCTUTHYTO, TO Ha €ro BBITMOJHEHUE BBIIEISAIOTCS JOMOJHUTENbHBIE PECYPCHI; €CIIU
3a/IaHHO€ TIPOMEXKYTOYHOE 3HAUCHUE MPEBOCXOIUT 3allJIAHUPOBAHHOE, TO YaCTh PECYPCOB
MEpeBONUTCS Ha Jpyrue TOTPeOHOCTH, M TPH 3TOM Iedb OymeT JOCTUTHYTa
B [IPElyCMOTPEHHBIE CPOKHU.

IIporpamMmmHO 1meneBas TEXHONOTHS Oa3upyercs Ha COBPEMCHHBIX 3HAHUSX,
9KOHOMHKO-MAaTeMaTHYECKIUX METOJaX W MH()OPMAIIMOHHBIX TEXHOJOTHSIX. JloCTIDKeHMe
LIEJH YIPABJIECHHUS C BBICOKOM CTENEHBIO JOCTOBEPHOCTH rapaHTHPYETCA. DTa TEXHOJIOTUS
(hopMupyeT ympapieHHE IO TPeayOeKICHHIO.

PernameHTHas TEXHOJIOTHUS 3aKJIIOUAETCS B BbIJIA4€ JIJIsl BHITIOJTHEHUSI 3aJaHUH (1IeTeH,
KOMIUIEKCOB 3a/IaHUi) C OMNpEJeNIeHHEM CPEICTB U HMX BO3MOXXHBIX OTpaHUYEHUH,
METOJIOB, KOTOpPbIE PEKOMEHAYIOTCS, ¥ OPHUEHTHPOBOYHOTO BPEMEHH MX BBIMOJHEHUS.
TexHonorus mMpeaycMaTpUBaeT HAMYHUE JKECTKOTO KOHTPOJIS Mpoliecca MPUOIMKEHHS K
nemn. [IpodeccroHanu3M  BBIMOTHEHHUS 3aJaHHsS  OMpenessieTcss  KBamudukanuen
PYKOBOJUTEIIS, KOTOPBIN BbIAAN 3ajjaHue, U ucrnonuurens. [IpegycmaTpuBaercs )KeCTKHU
KOHTPOJIb 32 JUHAMHUKOM Mpoliecca BhIMOIHEHUS 3a1aHus

Hcnonp3oBaHWEe  perIaMEHTHON  TEXHOJNOTHMH B JIGATCIHOCTH  CyOBeKTa
TPaHCHOPTHOTO  OOECIeYeHUs] BHEITHEOKOHOMHUYECKHX CBSI3eH MOXKET MPHBECTH
K JOCTHXXEHHUIO OILYTHUMbIX MO3UTHBHBIX PE3YJbTATOB OT CAMOTro Mpolecca AOCTHKEHHUS
LU U OTCYTCTBUIO CYLIECTBEHHBIX IO3UTUBHBIX PE3YJIHTATOB B TEUEHHE OIPENEICHHOIO
BpPEMEHH (TONTAaHHUE Ha MecTe).

PernamenTHasi TEXHOJOTHSI TPEIyCMaTpPUBAET Pa3pabOTKy PYKOBOJICTBOM CYOBEKTa
TPaHCIIOPTHOTO  OOECTeUeHUs] BHEIIHEIKOHOMHYECKHUX  CBsI3€H  KOHEYHOW  IIeNH
yOpaBlieHUs] W CTpaTerwii TPHW BO3MOXKHOM OTPAaHUYEHUU PA3JIUUHBIX PECYPCOB
(MaTepuanbHBIX, YEJI0BEYECKUX, GUHAHCOBBIX U Ap.). [Ipu 5TOM 11emb OyaeT o0s3aTeabHo
JIOCTUTHYTa, HO B CPOKH, KOTOPBIE TPYIHO OMPECINUTh NpeaBapuTenbHo. JlocTmkenne
LU TapaHTUPYETCS] TOJIBKO IMPH KECTKOM BHYTPEHHEM WJIM BHEIIHEM KOHTPOJIE XO0Ja
MpoLecca peanu3aliy MOCTaBICHHBIX LEJeH.
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Ota TexHOJOTWS Oa3upyeTcss HAa CTATHCTHYECKHX METOAAX, TEOPHUH Pa3MBITHIX
MHOXXECTB UHCEN, TEOPHH pa3pabOTKH pEIICHHH B YCIOBHAX HEONPEICICHHOCTH.
ABTOpcTBO Ha mpoekT PA wim mporpaMMy M MOJTyY€HHBIE PE3yIbTaThl NPUHAIICIKHUT
PYKOBOAUTEIIO ¥ HCTIOTHUTEIIO.

4. BBAUMOJENCTBUE ®YHKIUI YIIPABJIEHUS B IOJTOTOBKE
PET'YJISITOPHBIX AKTOB B COEPE TPAHCIIOPTA

Crpykrypamu yIpaBJIeHUSA cyObekTa TPAHCIIOPTHOTO obecrieueHus
BHEITHEAKOHOMHUYECKUX  CBSI3€H, KOTOpBIE PEKOMEHIYIOTCS, SBISAETCS JIMHEHHO
(yHKIIOHAIbHAs CTPYKTYpa, KOTOpas OPHEHTUPOBAHA Ha 3aIIPOChI MOTPEOUTEICH.

B mpormecce pa3paboTkn m peanmzanuu PA BBIIETSIOT TpH KIIIOYEBBIX CYOBEKTa:
3aKa34yMK, pa3pabOTUMK U HMCHOJHUTENb peryistopHoro akrta. Kaxayro ¢urypy moryr
MPE/ICTABISTH HECKOJBKO JIULI, TPYIII MM OPraHU3aIii.

CornacHo 0OmIeli METOMOJOTMH  YIPAaBICHYECKOH AEATEIBHOCTH B  TEOPUH
yhnpaBieHusl pa3paboTka W peanuzanus PA BriowaeT uepapxuio (QYHKIHH, MPOLEryp
" oneparuii [2].

Kaxmas xonkpernas ¢yukmus (K@) PPA nmomkna mpenycMaTtpuBaTh Bech HAOO0p
obmmx ¢yakmuit (OD), a kaxkmas oOmas (yHKIHA JOIDKHA BKIIOYATh BeCh Habop
npouenyp (Ip), u, HakoHen, Kax1as MPoIeaypa AOJDKHA BKJIIOYAaTh HEOOX0ANMBIH Habop
omepanuit (Om).

OyHKINA B JIESITENEHOCTH cyObekTa TPaHCIIOPTHOTO obecrieueHus
BHEITHEAKOHOMHYECKHUX CBSI3ell — 3TO COBOKYITHOCTH MAEHCTBUH, OJHOPOIHBIX IIO
OINpe/IeJICHHOMY TIpHU3HAKy, HalpaBlICHHBIX Ha JOCTIDKCHHWE 3aJaHHOM Uelnu |
MOAYMHEHHBIX O0IIEH LIeNN YIpaBIeHuUsI.

K konkperneiM ¢yHKkimsM PPA oTHocsTcs paspaborka u peanusauusi PA B
crenyommx — chepax: KOMMYHUKAllMd C  BHEIIHEW Cpeloif;  CTparernieckoe
IUIAHWPOBAHWE;,  YIpaBJICHHE MEPCOHAJIOM;  YIPAaBJICHUYECKOE KOHCYJIbTHPOBAHHE,
yhnpaejieHue cdepaMd MPOM3BOACTBA U YCJIYr; YIpaBlICHHE  YIPaBICHYECKOU
JeITeNIbHOCTEI0; (DOPMHUPOBAaHME CHCTEMBl YIIPABICHUS CYOBEKTa TPAaHCIIOPTHOTO
obecrieueHns] BHENTHEAKOHOMHUYECKHX CBA3eH (METOMOJIOTHS, CTPYKTypa, Ipolecc,
MEXaHH3M).

B 3aBuCcMMOCTH OT TPYAOEMKOCTH M CIIOKHOCTH KOHKpeTHble (¢yHKImH PPA moryt
ObITh pazgeneHel Ha Oonee Menkme. Kaxmas W3 HHX HMeeT CBOM OCOOEHHOCTH
B pa3paboTKe U peasin3aluy.

K o6ummm pynkumsm PPA oTHeceHo:

- IPOTHO3MPOBAHHWE, CBI3aHHOE C METOJIAMH Pa3pabOTKH, peau3alii U BO3MOKHBIMU
MOCJIEICTBUSAMHU Kaxkior0o PA;

- IUIaHUPOBaHHE COCTaBa M COJACPKaHMS H30paHHBIX METOZOB pPa3pabOTKU
u peanu3ayu Oyaymero PA;

- opraHuzanus (TexHUYeckas, pUHAHCOBas U Ap.) pa3pabOTKU U UCTIONHEHUS PA;

- CTHMYJHMpOBaHHE 0OBEKTOB, OTHOCHTEIHLHO pa3paboTKu U uctiosHeHus PA;

- KOOpIMHAIMS, TO €CTh M3MEHEHHE IPHUHATOTO paHee MOpsaKa JesITeIbHOCTH
BCBS3M C BO3HHKHOBEHHEM HE NPEIyCMOTPEHHBIX paHee OOCTOSATENHbCTB, KOTOPBIC
MEMIAlT WM CIIOCOOCTBYIOT €T0 BBIIOJIHEHHIO;

- KOHTPOJIb BBITIOJIHEHUS] MEPOTIPHUSATHH;

- umHbOpMHUpPOBaHHE MHHUIIMATOPA pa3paboTku PA o Xoze BHITOTHEHNS 3a0aHNUS.
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Kaxmas obmast GyHKOHS MOXXET COMACpXaTh [IBAa dTala W CEMb IPOLEAYp. DTalbl
cocToaT w3 MoAroToBKH PA m mx peammsamuu. [lomHBId HaOOp mpoIeqyp BKIIOYACT:
MH()OPMALMOHHYIO TOATOTOBKY, Pa3pabOTKy BapHaHTOB PA, cormacoBaHUs BapHaHTOB
C MIPUBJICYCHUEM COOTBETCTBYIOIINX CIELIHAINCTOB, BEIOOp omHOoro PA, yTBepkieHme
(monnucanne) PA cyOBeKTOM TPaHCIOPTHOTO OOECHEYEHUS! BHEITHEIKOHOMHUYECKHX
CBSI3€i, OpPraHU3alHIO BBITIOJIHEHUS, KOHTPOIIb.

BapuaHThl cxem B3auMojecTBHs (YHKIMI, IPOLENyp U onepaluii mpu pa3paboTke
Wi peanuzanuu oonbinx PA npencrasnens! Ha puc.l.

a) 30 Ip On
Ha6op HOBBIX > > >
0 p| KOHKpeTHBIX | _____ b e
GbyHKIMH, co-
craBismnxKd R 3D R Hp R On
0)
| IIp .| Om
HaGop HOBBIX " i
od P 30
00Imux ey =
GbyHKIMN
» TIp » On
B)
| On
0D > 30 & Ip & HaGop HOBBIX g
00Immx L
hyHKIHI
» On

Puc.1. Cxembl B3auMmojencTBusl QyHKIMiA, mpoueayp u onepanmii npu PPA: a) npu
TUIONYHOM M MaciITabHOM XapakTepe KOHKpeTHOH GyHKuuu; O) NpH THIHIHOM
Y MacIITa0HOM XapakTepe oOuMX (YyHKLUIA; B) IPH TUIIMYHOM M MaclITaOHOM XapakTepe
npoLeayp.

5. BBIBO/bl

OcymecTBieHo 0000IIeHre HayYHBIX TOIXOJO0B K TMOATOTOBKE W TPUHSATHIO
PETYNATOPHBIX aKTOB B  3aBHUCHUMOCTH OT YCIOBUH  JIEATEIHLHOCTH CyOBEeKTa
TPaHCIIOPTHOTO OOECNeYeHNsT BHENTHEIKOHOMHUYECKHX CBsizei. OxapakTepu30BaHbI
TexHojorun PPA, Kak MCKyCCTBO, MacTepPCTBO MU YMEHHUE TMEPBOTO PYKOBOAUTENS WIIH
PYKOBOJUTENEH CTPYKTYPHBIX TOApA3JeleHUd CyObeKTa YNpaBiCHHUS BIHMATH Ha
MEpCOHAN I JOCTIDKEHHsI OOMMX W KIIIOYEBBIX IeNiel TPaHCIOPTHOW ITOJNUTHKH.
Texnonoruu PP® B cepe TpaHcmopTHOTO 0OEcreYeHUs] BHEITHEAKOHOMHYECCKHIX CBS3CH
BKITIOYAIOT IICJICBBIC TEXHOJOTMH (MHUIMATUBHO ILEJEBasi, IMPOIPaMMHO IlelieBas U
periIaMeHTHasl) M MPOIeCcCOpHbIe TeXHOoJNOoruH. C MUCIONB30BaHHEM TCOPHH YIIPABICHUS
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packpeiTa HMepapxus (YHKUHMI, NPOLEAyp W OIepaluil OTHOCHTENBHO pa3paboTKu H
pealM3ali  PEeTYIATOPHBIX  aKTOB B JEATEIBHOCTH CyOBEKTa  TPaHCIIOPTHOTO
o0eCrieueHNs]  BHCINHEAKOHOMUYECKUX  CBs3eH, YTO IO3BOJMT  IIOBBICUTH  €T0
3((HeKTUBHOCTE .
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TECHNOLOGICAL PROVIDING OF PREPARATION OF REGULATORY

ACTS IN THE TRANSPORT FIELD

The scientific approaches to determination of technology, hierarchy of functions, proce-
dures and operations of acceptance of administrative decisions in the conditions of foreign
economic activity of a transport enterprise are generalized.
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THE APPLICATION OF AUTOMATED GUIDED VEHI-
CLES IN LOGISTICS

Economic and human factors forced the need for the application of automated transport vehi-
cles AGV. The area of application each year is getting bigger and bigger, going far beyond their
original industrial applications. To this expansion contributed the advances in technology and an
increase in the cost of human labor. In the paper there were presented the main areas of applica-
tions of this type of vehicles as well as the simplified calculation for the economic viability of this
type of transport.

1. INTRODUCTION

In the 1950s of this century in the U.S. industry centers emerged a trend towards a re-
duction in the costs associated with the activities of the company. These trends forced
boards of companies to a thorough analysis of the costs of production. In the total costs
one of the most significant components were costs associated with the flow of materials.
Another factor that forced major changes in transportation and material flow was the de-
velopment of modern manufacturing techniques known as flexible manufacturing sys-
tems. This was true for both transport between machining stations, assembly lines and
also transport carried out within the stores. In the first stage these changes consisted in the
elimination of the human from the production cycle focused on a production of large
series. It was possible by the introduction of automated transport based largely on factors
such as: conveyors, roller conveyors or automated carts running on rails. Transportation
system based on these measures over the years proved to be stiff, prone to all sorts of
failures and unsuitable for the production of small and medium series which required
considerable flexibility. The first successful attempts to introduce new transport systems
[3] providing considerable flexibility were launched in the U.S. in the 50s. These systems
were based mainly on new means of transport [1] such as AGVs (Automated Guided
Vehicle). The first system which used these measures was installed in 1954 in the factory
of Mercury Motor Freight in Columbia, South Carolina. The turn of 60s and 70s was a
setback in the development and industrial applications of the transport system in the Unit-
ed States. A new stimulus contributing to the development of transport systems occurred
early 80s. The great contribution to this had European companies and the development of
computer technology [4] used to control the system and control of the materials flow. The

! PhD, Eng., Magdalena Dobrzanska, The Faculty of Mechanical Engineering and Aeronautics, Rzeszow Uni-
versity of Technology, Rzeszow.
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leading model solution was a new assembly plant of vehicles Volvo in Kalmar in Sweden
[5]. This plant was launched in 1974. This plant gave up of a rigid assembly line and was
used to transport car body to fit mobile terminal platform. It was also introduced a new
organization of teamwork. The success of this approach was the impetus for further de-
velopment in this direction. Innovative achievements of European companies were also
recognized in the USA. In 1981, in the John Deere plant in Waterloo, lowa, it was used an
automatic transport system between the warehouses and production departments. The next
significant step in the development of these means of transport was used in 1984 by Gen-
eral Motors — the first in the U.S. flexible assembly system. At present, the use of such
vehicles is quite wide and developes to a large extent beyond the sphere of production
[2,7] and is located in the wider area of logistics.

2. TYPES OF AUTOMATED GUIDED VEHICLES

The first vehicles of this type appeared in the 1950s and were used mainly to support
the production process. The dynamic development of this type of transport in recent years
helped extend the use and is currently used in many other non-productive areas related to
human activity.

The variety offered by AGV manufacturers around the world is so great that they can
perform various tasks. Among the whole set of autonomous transport vehicles, there can
be distinguished the following types of vehicles:

— Towing vehicles (Fig. 1) - tow trucks and trailers weighing from 4 to 25 tons. AGV
dimensions depend on the permitted capacity and working space and the destination;

Fig. 1 Towing vehicle

Source: own study

— Unit load vehicles - to transfer to any area of the various elements, e.g. pallets, reels,
boxes (Fig. 2). The robot selects the item that should be loaded;
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Fig. 2 Vehicle for transporting pallets
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Source: own study
— Fork vehicles - used to transport loads horizontally and vertically (Fig. 3);

Fig. 3 AGV forklift

Source: own study

— Office vehicles- to carry small items weighing less than 250 kg and small dimensions.
They work in a bright and clean rooms and are used e.g. for the distribution of mail in
the office.

— Heavy Burden Carrier Vehicles - for the transport of elements with very large dimen-
sions and heavy weight, e.g. metal bars, coils and arrays of more than 100 tons (Fig. 4).

Fig. 4 Heavy Burden Carrier Vehicle

Source: own study
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Besides the above there are a number of specialized vehicles such as construction contain-
er carriers at sea ports and large storage warehouses.

3. THE EXAMPLES OF INTERNAL TRANSPORT VEHICLE APPLICATION

The purpose of the creation of automated transport vehicles is to eliminate dangerous,
heavy and repetitive human labor. At present, the vast majority of these vehicles are used
for transportation inside the factories [6], warehouses, office buildings and closed areas.
Some auto transport vehicles fitted with additional equipment can often perform
a number of very complex operations, such as land identification, disarming explosives or
manipulation of cargo transported. In various application areas there can be distinguished
automatically routed vehicles such as industry, transport ( towing vehicles, automatic
forklifts, automated cargo platform, automatic mounting platform), medicine (automatic
nurses, self-propelled wheelchairs), defense (patrol vehicles, vehicles to disarm explo-
sives, fighting vehicles equipped with the appropriate devices.

Below there have been discussed three examples of the application of automatic guid-
ed vehicles. Vehicles are manufactured by JBT Corporation [8]. The discussed examples
include the applications in such areas as health care, warehousing and chemical industry.

3.1. Health protection

In 2004 in the medical center of St. Joseph in Ann Arbor, Ml in the USA [8] there
were introduced twelve AGV vehicles of Atlas Lift Deck (Fig. 5) to transport the trucks
with bedding, food and supplies. These vehicles use laser navigation. They move at
a speed of 1.2m/s, and each weighs 545 kg. The carts with linens and supplies are trans-
ported from the receiving dock to the elevators and then to the different branches of the
hospital. However, food trucks are transported from the kitchen to the hospital elevators,
and then they are distributed to the various hospital departments. Automatic vehicles are
also engaged in the transportation of bed linen and dishes from the hospital departments to
the collection points (the hospital laundry, kitchen).

Fig. 5. The automatic vehicle of Atlas Lift Deck
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Source: own study
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Installed in the designated areas photocells as well as the applied network of 1/0 allow
to monitor the collection points from which there are taken and transported by a vehicle
trucks transporting the material. For the special displacements the operator uses the
available control panel. The benefits of AGV are primarily the reduction of labor costs,
the increase of personnel safety, reliable and timely delivery of goods. The example part
of the route within the hospital is shown in Figure 6.

Fig. 6. An example of part of the route within the hospital, the dotted line marks the vehicle
route

Source: own study

3.2. Warehouse management

An example of the use of automated vehicles in warehouses is the company P-Well
Gmbh [8]. Vehicles which work there are used for collecting the rolls of paper from the
warehouse, transporting them to the assembly line and putting-positioning with the pre-
cision in the corrugator. There were used three vehicles with hydraulic lift and rotary jaw
clamp. Each vehicle uses a laser navigation and is designed to carry a paper roll of maxi-
mum diameter of 1500mm, maximum width of 2500mm and a maximum weight of
3500kg. Rolls of paper are stacked in piles in the warehouse. The software applied in the
vehicles provides them with information about the width and diameter of the paper roll,
and the exact location of the roll in the warehouse before the vehicle is sent to the select-
ed roll. The vehicle is equipped with a mast whose height can be adjusted automatically.
In this way the vehicle is able to remove and place the paper roll at different heights as
shown in Figure 7 The rollers are moved vertically.
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Fig. 7. Warehouse scheme with paper rolls
—— paper roll

AGY

Source: own study

Approaching the corrugator the vehicle depending on the wind of the roller rotates it
by + /-90 ° to the horizontal position and places it in an assembly stand. Since the beam
diameter of the vehicle is known, therefore the AGV control system calculates the ending
position of the vehicle in such a way that the roller axis lies exactly above the horizontal
axis of the assembly stand. After such a positioning the roll is lowered on the assembly
stand. The benefits of automated transport vehicles in this example are mainly less dam-
age to the rollers caused by moving, reduction of labor costs, the increase of storage ca-
pacity and the increase of safety.

3.3 Chemical industry

Another example is the use of automated vehicles in the chemical industry. Vehicles
were introduced in 2006 in a factory of chemical fibers Eastman (Kingsport, the USA) [8].
There were used five vehicles using laser navigation.

Fig. 8. View of the vehicle transporting fiber rolls

Source: own study
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Automatic vehicles transport from the warehouse raw material of the acetate fiber roll
to the lab or to the final assembly line. The transported rolls are carried in special racks
(fig. 8) equipped with pins. Automatic vehicles carry also the empty racks from the as-
sembly line to the warehouse. The benefits arising from the use of these vehicles in the
factory are: increased productivity, reduction of the amount of running operations, reduc-
tion of the labor costs, minimal control system, safe and reliable delivery of material to
the final assembly line.

4. EXAMPLE OF RETURN ON INVESTMENT (ROI)

By automating the whole or part of the process impressive cost savings can be
achieved in logistics operation. The payback time of an automated system is very short,
especially when working on shifts. Labor costs can be reduced, or workers can be released
to more productive tasks.

The application of a survey of installed systems, an estimate of total system cost can
be derived based on the number of vehicles in the system and the level of system func-
tionality and complexity. Per vehicle cost estimates (fully burdened) are provided for
systems for 1 vehicle; for 2-4 vehicles; and for 5 or more vehicles, all with three levels of
complexity each.

The examples of complexity level as used in the tables [9] are:

Level 1: Simple — Manual Vehicle Dispatch, Load/Unload, No Central Controller, No
Host Interface.

Level 2: Medium — Automatic Vehicle Dispatch, Load/Unload, Central Controller, Prod-
uct Tracking, Multiple Path Options.

Level 3: More — Automatic Vehicle Dispatch, Load/Unload, automatic cou-
pling/uncoupling (applies to tuggers only), Central Controller, Complex Host Interface,
Ethernet Link, Product Tracking, Multiple Path Options Multiple Transfer Heights, etc.

Total system cost can be estimated by multiplying the projected number of vehicles by
the unit costs shown in the following table 1.

Table 1. Cost per vehicles [9]

UNIT LOAD VEHICLES UP TO 3000 kg CAPACITY
NUMBER COMPLEXITY - $ (thousands) PER VEHICLE
OF VEHI-
CLES 1 2
Low High Low High Low High
1 50 250 100 300 150 350
210 4 50 200 115 225 130 325
5 and up 50 160 100 200 100 300

There are a number of items that should be reviewed when deciding to purchase an au-
tomated guided vehicle system and Return On Investment (ROI) is one of those items.
This section is intended to give some tips while implementing an automatic guided vehi-
cle solution for the company.

However, sometimes costs aren't so obvious. The quickest way to calculate ROl is by
calculating: annual wages per position multiply by the number of positions divided by
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the price of the AGV system. The problem with this is that there can be missed some key
costs (direct and indirect) that significantly impact return on investment calculations.
Direct costs: hourly wages, overtime, insurance benefits, vacation, sick time, equip-
ment, etc.
Indirect costs: damaged product, utilities (AGVs are more energy efficient than fork-
lifts), etc.
The simplified calculation example contains only direct costs:
X Company operates 24/3 and has 9 forklift drivers (3 per shift), each $15 per hour. Em-
ployee benefits equal 30% of the base hourly rate. Overtime is paid at 1.5 times the base
hourly rate and each forklift driver is averaging 5 hours of overtime weekly.
X Company has 4 forklifts and will not need 3 of them after the AGV system has been
installed. X's forklifts have a life cycle of 5 years with each new forklift costing $25,000.
Calculation inputs

A Total Number of Positions Replaced 9
B  Annual Base Hourly Cost Per Position (burdened with benefits) $40,560
C  Annual Overtime Cost Per Position $5,850
D  Cost for New Forklifts (total every 5 years) $75000
E  Cost of AGV System $450000
Calculation results
Total Annual Position Savings (B +C ) x A $417690
Annual Forklift Cost Breakdown (D / 5 yrs) $15000
Total Annual Costs (total annual position savings + annual forklift cost) $432690
Years to Break Even (E cost of AGV system / total annual costs) 1.04 Years

By using the same procedure and the same assumptions additional calculations for
two-shift operation were carried out. Subsequently, the same company repeated the calcu-
lations for a system of two and three shifts assuming an hourly rate equal to $ 7. This type
of rate is closer to Polish conditions. The calculation results are shown in the graphs in
Figures 9 and 10. Payback period from the investment for the rate of $ 15 is shown in
Figure 9 and for the three-shift system it is 1.04 and for the two-shift it is 1.53 of the year.

Fig. 9. Comparison of the costs of system purchase and savings at an hourly rate of $ 15

600 000
550 000 -

500 000 -
450 000 cost of AGVs ,/

400 000 e

350 000 saving cost for 3 shifts saving cost for 2 shifts

300 000 /

250 000 /’

200 000 -

150 000 //

100 000 7

50 000 =

0

cost, $

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
time, years

Source: own study



The application of automated guided vehicles in logistics 51

Payback period from the investment for the rate of $ 7 is shown in Figure 10 for the
three-shift system it is 2.14 and for the two-shift it is 3.104 of the year.

Fig. 10. Comparison of the costs of system purchase and savings at an hourly rate of $ 7
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The calculations are simplified, the variable costs are not included in them. However,
it was assumed that the costs associated with the operation and maintenance of the system
are comparable in both cases, that is why they have been omitted . As one can see from
the preliminary calculations the determining factor is the cost of human labor. In Polish
conditions, with an increase in the cost of human labor it can be expected an expansion of
this type of automated transport systems.

5. CONCLUSIONS

Economic activities need to be constantly adapted to changing conditions. One of the
main criteria for determining the success of a project is the payback period of the invest-
ment. As shown in Figures 9 and 10, with an increase of the rate, the period becomes
shorter. In addition to the economic factors for the expansion of systems using automatic
means of transport are also responsible other important factors which include inter alia:

— very high availability,

— the ability for easy and quick modification of the development of transport routes,

— low costs for development and redevelopment,

— very good adjustment of the transport frequency to the requirements,

— asmall space occupied,

— apossibility to use unmanned transport in the conditions harmful to humans,

— elimination or substantial reduction of the economic losses associated with the
transport of goods,

— apossibility of monitoring-tracing the flow of goods and loads.

Automatically routed internal transport vehicles due to the dynamic development of
technology can perform ever more complicated tasks.
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ZASTOSOWANIE AUTOMATYCZNIE KIEROWANYCH POJAZDOW TRANS-

PORTOWYCH W LOGISTYCE

Czynniki ekonomiczne oraz ludzkie wymusity konieczno$¢ zastosowania automatycznych
pojazdow transportowych AGV. Obszar ich stosowania z kazdym rokiem staje si¢ coraz wigkszy,
wychodzac daleko poza ich pierwotne przemystowe zastosowania. Do tej ekspansji przyczynit sig
postep technologiczny i wzrost kosztow pracy ludzkiej. W artykule przedstawiono gléwne obsza-
ry zastosowan tego typu pojazdow oraz przedstawiono uproszczong kalkulacje ekonomiczng do-
tyczaca oplacalnosci stosowania tego typu srodkow transportu.
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THE QUALITY OF THE LOGISTIC PROCESS

Meeting customers’ requirements with proper quality service is the major problem of
logistics. Companies use various methods of quality management but it does not guarantee
reaching high quality level of the logistic process. Comprehensive approach is necessary as
it enables using many quality management methods and tools simultaneously.

1. INTRODUCTION

The origin of the term of quality dates back to the ancient times and philosophical sci-
ences. For the first time it was used by Plato, who believed that judgments based on
measurable (quantitative) criteria cannot fully describe phenomena and items. The real
world is an imperfect representation of perfect ideas really existing. Quality of individual
items means therefore the reached degree of perfection®.

In the following centuries many authors dealt with the issue of quality, described and
characterised it. E. Kindlarski gathered over a hundred definitions of quality’. One of
them was formulated by Donkelaar:

“Product (service) quality is good only when with minimum costs of use it provides
maximum contribution to the health and happiness of all persons who have participated in
its design, production, distribution, use, protection and recycling and distinguishes itself
with minimum consumption of energy and resources as well as acceptable impact on the
environment and the society™”.

This definition expresses fully and unambiguously the essence of quality and indicates
all elements that should be taken into account in designing and quality assessment of
products and services. It also refers to ecological aspects and the impact of products and
services on the society, which is quite important today.

The history of logistics is also that long. The term of logistics was in use in the times
of Leon VI, Byzantine emperor (865-912). The etymological origin of the word “Logistics*
is Greek. Logizmus (calculations, attention, reasoning, plan), logistikos (calculated, logically
thinking), logistics (the art of practical counting), logos (recognition), logo (to think)®.

The term “logistics* was used by Swiss general Jomini in his paper titled “Summary
of the Art of War in 1837". He defines logistics as the art of managing movement, sup-
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plies and accommodation of the attacking forces. The term of logistics was introduced in
economy in the 1950s, while in Polish reference books it became more popular in the
1980s and the 1990s.

Out of many definitions we may choose the one that presents logistics as a field of
business: “In a broad sense, logistics is treated as an integrated system of shaping and
controlling the processes of physical flow of goods and informative considerations ori-
ented at reaching the most favourable relations between the quality of provided services
(recipient service quality) and the level and structure of related costs*.

Quality and logistics should be closely related to each other. It is enough to compare
the definitions of both these terms, in which satisfying customer‘s needs and the level, that
is the quality of provided services, are very important. On the other hand, reference books
rarely and only fragmentarily refer to the issue of quality in logistics. They lack a compre-
hensive, complex approach encompassing all aspects of this issue.

2. QUALITY ASSURANCE METHODS AND SYSTEMS

Quality assurance is the primary objective of quality management because not only
quality alone but in fact quality assurance inspires trust in the supplier. Quality assurance
implementation requires development of a quality assurance system including such com-
ponents as: proper organisational structure, processes, procedures and assets’.

Reference books in the field of quality as well as practice of production companies
demonstrate that there are many various solutions and concepts of quality assurance. In a
synthetic aspect, we may properly classify these solutions and present the following de-
scription perspectives™:

- evolutionary, presenting stages of development of the concept of quality assurance,

- proprietary, presenting achievements of selected and popular originators of quality
assurance,

- regional, representing differentiated approach to quality assurance depending on
local conditions of a given country or commonwealth.

These aspects overlay and are closely related to each other. However, we cannot de-
termine accurate time frames of individual stages of quality assurance development be-
cause they started differently and their course was in each case different, depending on the
country, region, branch of economy and even the company.

A. Hamrol and W. Mantura distinguish the following most typical stages and concepts
of quality management development™:

1. Production control

It is included in the organisational structure of the company, in production units in the
production or technical department. Control functions in this case refer to a work post.
The subject of the control may be the product, but also a part, unit, assembly, etc. which is
obtained in the course of a production process and assessed in terms of technical quality.

8 L. Garbarski, I. Rutkowski, W. Wrzosek, Marketing. Punkt zwrotny nowoczesnej firmy, PWE, Warszawa 2000,
s. 436-437.

o Zarzqdzanie jakoscig, red. W. Niedrzwicki, ODDK Sp. z 0.0., Gdansk 1999, s. 9.
10 A Hamrol, W. Mantura, Zarzqdzanie jakosciq. Teoria i praktyka, PWN, Warszawa 2004, s. 91.
' A. Hamrol, W. Mantura, Zarzqdzanie jakosciq. Teoria i praktyka, PWN, Warszawa 2004, s. 91.
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Therefore product orientation and acceptance function dominate. It is a control that has
properties of restrictive remedial inspection. The main purpose of its results is to deter-
mine whether to accept or reject a product and remunerate or punish an employee.

2. Quality control

This type of control is based on the assumption that quality may not be forced by con-
trol, it must be developed. A more developed organisational structure occurs, closely
related with quality. It mainly concerns laboratories, test and analysis units, staff units and
other. Quality is taken into account not only in the technical aspect. This approach usually
includes certain elements of preventive activity as well. Responsibility for quality is di-
vided between production and management units and method of self-control is in use.
Quality control in this case has features of acceptance and prevention control and uses
methods of statistical quality control.

3. Quality guidance

Regulating is most important, including the functions of control and correction. Ele-
ments of planning and quality stimulation are also present. Quality guidance uses a cyber-
netic model with feedback, therefore it is process-oriented. It is complex, so it goes be-
yond the quality service which has a very important place in the organisational structure
of the company. Quality guidance employs self-control and systems of faultless work.
Additionally, methods of statistical control of technical process are often in use.

4. Quality Management

The abovementioned concepts and stages included only certain management functions,
while this concept takes into account a complete set of these functions. Growth of impor-
tance of quality management was particularly distinctive in Great Britain where BS 5750
standard was introduced in 1979. It determined the requirements for quality assurance
systems. In 1987 the International Organisation for Standardisation published a series of
standards referred to as ISO 9000, which specify terminology related with quality man-
agement, describe different models of quality assurance, determine functional conditions
for this models as well as guidelines for quality management and elements of quality
assurance systems.

The third edition of 1SO 9000 was introduced in 2000. It includes four standards:

- 1ISO 9000:2005 (PN-EN 1SO 9000:2006) Quality management systems — Fundamen-
tals and vocabulary.

- 1SO 9001:2000 (PN-EN ISO 9001:2001) Quality management systems. Requirements.

- 1SO 9004:2000 (PN-EN 1SO 9004:2001) Quality management systems. Guidelines.

- 1ISO 19011:2002 (PN-EN 19011:2003) Guidelines for auditing management systems.
The next edition of 1SO 9001 standard was introduced in 2008 and since 2009 it has

been in use in Poland as PN-EN 1SO 9001:2009. Minor changes introduced in this edition

mainly concern more specific and accurate formulation of certain terms and provisions™.
Changes were also introduced in 2009 to 1SO 9004 standard, that is Polish PN-EN 1SO

9004:2010. Above all, the name was changed. The current name is: “Quality management

oriented on permanent success of an organisation. Quality management approach™®.

2 PN-EN 1SO 9001, PKN Warszawa 2009.
3 P. Rogala, Zarzqdzanie wg nowej normy ISO 9004, ,Problemy Jakosci” 2011, nr 3, s. 9.
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Complete, accurate and detailed implementation of the said standards in a company as
well as meeting all the related requirements do not mean that the company has a compre-
hensive and complex management strategy. The concept that is currently referred to as the
best one, including all issues related with quality management implementing all manage-
ment functions and involving all employees of the company, is “Total Quality Manage-
ment” (TQM).

According to S. Tkaczyk: “Total Quality Management is a people-oriented manage-
ment system purpose of which is constant increase in satisfaction of customers gained at
really constantly decreasing costs. The TQM is a complex system approach (not a selected
field or programme) and an integral part of the high-level strategy; this system functions
horizontally, crosswise to functional sections and departments, involving all employees of
the entire company; it goes in both directions beyond the company in order to incorporate
the supply and distribution chains. The TQM emphasises teaching and adaptation to the
process of constant changes as the key to the success of the organisation™*.

The integrated management system is an interesting idea. More and more often in the-
ory and practice of company management are taken actions oriented at integration of
individual autonomous management subsystems. One general management system may
encompass™:

- quality according to 1ISO 9001,

- environment according to 1SO 14001,

- occupational safety and health according to PN-N-18001 (BS 8800),
- finances,

- logistics.

However, most often integration encompasses only quality, environment and occupa-
tional safety management systems and sometimes quality systems implemented in indi-
vidual branches of industry. Logistics is treated as a separate field of management.

3. THE CONCEPT OF THE LOGISTIC PROCESS QUALITY ASSURANCE
SYSTEM

The logistic process may be implemented with use of all of the methods and quality
management systems described above. However, they do not guarantee reaching the goal
of high level of customer service because they do not include all aspects of logistic proc-
ess management. Furthermore, research carried out in Polish companies indicated that
many quality management tools are used only to a small extent (tab. 1).

¥ 3. Tkaczyk, Inzynieria jakosci a inzynieria materialowa, I0iZwP ,,Orgmasz”, Warszawa 2000, s. 33.

5 A. Repetski, Doswiadczenia z wdrazania systeméw zarzqdzania Srodowiskowego (SZS) w $wietle norm ISO
serii 14000, ,,Problemy Ocen Srodowiskowych” 1998, nr 2-3.
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Tab. 1. Quality management system improvement tools being implemented (results of research of
2006 and 2007, comparison of segments depending on the number of employees and ori-
gin of the capital; percentage of indications)

Number of employees Capital
Implemented _ _
management up to 50 51-250 over 250 foreign Polish
system im- 2006 | 2007 | 2006 2007 | 2006 | 2007 | 2006 | 2007 | 2006 | 2007

provement tools | nN-g4 | N=63 | N=112 | N=147 | N=83 | N=90 | N=73 | N=66 | N=186 | N=234

Environmental 15.63 | 20.63 | 42.86 38.78 56.63 | 61.11 | 52.05 | 74.24 | 36.02 65.38
management
system

Occupational 20.31 | 3.17 24.11 1429 | 55.42 | 28.89 | 43.84 | 31.82 | 29.03 11.97
safety and
health man-
agement system

Total Produc- | 10.94 | 14.29 17.86 19.73 27.71 | 36.67 | 24.66 | 33.33 17.20 20.94
tive Mainte-
nance/5S

Self- 12.50 | 17.46 12.50 10.90 20.48 | 21.11 | 15.07 7.58 15.05 17.09
assessment/
assessment
according  to
quality awards

criteria

Lean 9.38 | 15.87 | 15.18 8.84 26.51 | 25.56 | 24.66 | 34.85 | 14.52 9.83
Management

Balanced 2344 | 794 16.07 9.52 19.28 | 23.33 | 17.81 | 21.21 | 19.35 11.11
scorecard

Six Sigma 6.25 3.17 9.82 7.48 14.46 | 14.44 | 13.70 | 19.70 9.14 5.56

Source: Prepared on the basis of: M. Urbaniak, Przedsi¢biorstwa i koncepcje zarzqdzania, ,,Proble-
my Jako$ci” 2007, nr 11, s. 24.

Individual quality management methods and tools are mostly used by large companies
with foreign capital. It was confirmed in independent research in companies in the auto-
motive and aviation industry. On this basis we may say that the most complex logistic
process quality management system that may also be introduced in other companies has
been developed and used at United Technologies Corporation.

Companies belonging to the UTC implement the system of Achieving Competitive
Excellence. It is a system of continuous improvement in all fields and aspects of company
functioning, in particular in terms of operational activity management and in production
logistics. It enables achieving company goals through mobilisation of employees in their
everyday activities™.

The system consists of ten “tools”. These are popular work and management organis-
ing methods and techniques, in particular based on Lean Management but within the
framework of ACE used in a comprehensive and consistent manner. The tools are inte-
grated, effective and may evolve depending on specific application. They encompass
methods of communication and measures for monitoring of activity.

% Wiadomosci”. Pismo Wytwoérni Sprzgtu Komunikacyjnego ,,PZL-Rzeszow” S.A. 2002, nr 5, s. 10.
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The first one is 5S + 1 method. Its objective is to simplify, improve and create safe
work conditions. It reduces wasted time, visually arranges the workplace, creates friendly
and safe work environment.

Use of 5S method consists in removal of useless items from the workplace, putting
useful items in their specific place and keeping production department and the entire plant
impeccably clean. As these activities are performed systematically and work methods are
constantly improved, a firm system guaranteeing order and tidiness is created. It is not
only tidying, though, it is a process of thorough changes in the company culture, based on
management visualisation, standardisation of processes and teamwork. The sixth “S” is
Safety, which means safe work in a safe environment.

The second tool is Single Minute Exchange of Die (SMED), that is team reduction of
machine tooling exchange time. Activities are focused on reduction of down time between
production of the last part of one series and starting production of the first part of another
series. The positive effect is increase in machines and equipment capacity, increased work
efficiency, standardisation of work methods and optimisation of series sizes.

The third tool, Total Productive Maintenance is a concept aimed at increasing produc-
tivity and efficiency of processes related with workflow maintenance through increasing
creative involvement of employees participating in such processes.

The major issue related with the fourth tool of model methods is grouping similar parts
in so-called families in order to standardise methods of production. This promotes elimi-
nation of activities that do not provide added value, avoiding losses and shortening of the
production cycle.

The most important problem to be solved with use of the fifth tool: Quality Clinic
Process Chart — QCPC, is organisation of a database system, which enables constant im-
provement of the process and solving quality-related problems. Each employee may pre-
sent comments on their workpost, describing everything that hinders reaching the required
production quality in an appropriate questionnaire. Employees’ remarks also refer to occu-
pational safety and health threats.

Gathering information every day facilitates taking immediate corrective actions. Ad-
ditionally, all reported issues are categorised according to their importance and suggested
solution at the weekly meetings of the QCPC team. If there is a problem that cannot be
solved by the team, it is passed on to the "Quality Clinic".

The sixth tool is the RCCA method (Root Cause Corrective Action), consisted in de-
veloping standard decisions referring to specific original causes. This tool is used in order
to prevent reappearance of problems.

The basic issue in the regression analysis of the market, which is the seventh tool, is to
identify external and internal customers and provide feedback that will make each em-
ployee understand their needs. Data from the market and the customers, concerning qual-
ity of products must reach every workpost, every employee. This will facilitate improve-
ment of quality of products and services.

The eighth tool, error prevention (Poka Yoke) is strengthening the process against er-
rors, which consists in active controlling of potential sources of inconsistency, so that it
would be possible to identify an error before it becomes inconsistency. When the error is
found, production is stopped or a proper action is taken to prevent occurrence of inconsis-
tency as a result of such error. While monitoring potential sources of errors in each phase
of the process, we may found and correct inconsistencies at their very source, which
means that this tool may prevent errors through elimination of their causes.
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Process validation is the ninth tool and it enables process management, understanding,
controlling and monitoring deviations. Validation or certification of the process is used for
stabilising it and maintaining at the statistically controlled level. Certification of processes
is based on statistical methods and includes measurable and non-measurable characteris-
tics. The result of using this tool is repeatable production of high quality items.

The tenth tool is process management which consists in permanent and consistent im-
plementation of preventive methods in process improvement. It enables determining the
optimum process and identifying its weak points. It eliminates activities that do not bring
added value to the process.

Beside the described tools, the Kaizen system is in use. It consists in making slight
improvements in a continuous series with use of the existing tools or systems, through the
employees of proper company departments for the benefit of which improving actions are
taken. Such activities mostly do not require involving significant financial assets or exter-
nal experts. In Kaizen, standardising and a system that supports maintaining the level of
changes are essential. It is also related with the principle which says that no further actions
may be taken if the level of previous change is not maintained.

We may use either all the abovementioned tools, the chosen ones or even only certain
parts of these tools. However, positive effects will not last if they are not supported by the
organisational structure facilitating changes in the company operations and by profession-
ally trained personnel.

Achieving Competitive Excellence system is based on three basic components:

- quality management principles developed by Yuzuru Ito — ITO University carries out
weekly training sessions within this scope for all employees, in particular directors
and managers,

- a system which helps the organisation identify and solve problems, improve proc-
esses and supports strategic thinking,

- professionalism, dutifulness and involvement of all employees and the entire organi-
sation.

Training company employees is essential. All employed persons have the possibility to
participate in a free training and improve their qualifications, mainly within the frame-
work of the scholar programme in which course fees as well as the costs of materials and
textbooks are covered.

ACE system is not a one-off action - within its framework teams of employees sys-
tematically reach four successive levels:

- qualifications,

- bronze,

- silver,

- gold.

It is the primary motive for constant improvement and consistent use of ACE tools.

It is hard to define and measure the results of implementation of the system. However,
if we take a look at individual companies of the UTC concern, we may notice that they
beat their competition, gaining contracts, for instance to supply aircraft engines. In the
times of the today’s crisis, companies not only collapse, but also develop while UTC buys
another ones in the aviation industry.

All companies within the concern carry out an annual survey among all their employ-
ees. Answers are helpful in improving the company activity and reflect results of the im-
plemented system. The survey carried out at WSK “PZL — Rzeszoéw” presented good
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economic condition of the company and over 80% of the respondents said that the good
points of that company are care of quality and following occupational safety and health
rules, whereas around 80% of them referred to the company as a good workplace.

4. CONCLUSIONS

Achieving Competitive Excellence system may be implemented and used not only at
the UTC but also in other companies. However, it always requires adjusting the system
principles to the specific character of individual companies as well as monitoring and
analysing results obtained in implementation of the modified system.

Implementation of the ACE system is not easy. Costs of preparation of individual sys-
tem components, training of employees and making necessary organisational changes
must be incurred.

Good preparation and consistency are vital in implementation, and in particular in em-
ploying the developed solutions in everyday business. Therefore change in mentality of all
employees including the management is very important, so that the introduced and im-
plemented actions would be the work culture on each post.

The most significant threat related with implementation and functioning of the system
is lack of consistent actions of the management and employees of the company. Low
qualifications of the personnel may also be a threat, therefore particular attention must be
paid to training and professional education as well as all company staff. Problems may
also occur if other, competitive companies employ the same or similar solutions. But ACE
system is flexible enough to enable introduction of other, new components, which makes
it possible to beat the competition.

Still most important chances lie in the improvement of the company structure and or-
ganisation, reduction of costs. But above all, implementation of the ACE system and its
everyday functioning may contribute to improvement in management and functioning of
the company, also in the area of logistics, which is followed by improvement of its condi-
tion and market position.
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JAKOSC PROCESU LOGISTYCZNEGO

Zaspokojenie wymagan klientow za pomoca odpowiedniej jakosci serwisu jest podsta-
wowym zagadnieniem logistyki. Przedsigbiorstwa stosuja rézne metody zarzadzania jako-
Scig, ale nie gwarantuje to osiagnigcia wysokiego poziomu jakosci procesu logistycznego.
Niezbedne jest podejscie calosciowe, pozwalajace na zastosowanie jednoczesnie wielu me-
tod i narzedzi zarzadzania jakoscia.
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JOTUCTUYECKHUM MOAXO0J KAK ®AKTOP
3KOHOMMYECKOW BE3OIIACHOCTH
HPEAIIPUATHUA

B cratee paccmarpuBaeTcs IpPUMEHCHHME JIOTUCTUKM Kak IyThb JIOCTIDKCHMS
9KOHOMHMYECKOH 0€30IacHOCTH M CTa0WIBHOCTH IpeAnpusTist. OnpeieNieHbl TIOHATHS ¥ BUIIBI
pHCKa KaK SKOHOMHUYECKOH Kareropud. IIpennoxeHa onTuManbHas GopMma JOTUCTHYECKOTO
o0beIMHEHH, a/IeKBaTHAs COBPEMEHHOH SKOHOMHKE. JIOTMCTHYECKHil CepBHC PacCMOTPEH
B aCIEKTEe IKOHOMUYECKOH 6€30MacHOCTH NMPEATIPUITHSL.

1. BBEAEHUE

OKOHOMUYECKHH PHCK Ha TPEINPHUITHH MOXKHO TPEICTaBUTh B BHIE OJIOYHOMH
CHCTEMBI, TIPH 3TOM NPHUMEHEHHE JIOTHCTHKH BIMSET HAa KaxIplil Omok. CoBpeMEHHBIN
YpOBEHb BHEAPCHHUS JIOTHCTHKH OINpeneisieT HOByl0 (opMmMy oObennHEHUS -
JIOTUCTUYECKYIO CEeTh, KOTOpasi NMPEIOCTABIIECT BO3MOXXHOCTH BHYTPEHHEH HHTETPAINH
Ka)XJoro 0OJioKa JIOTHCTHYECKOW 1enu. B mocnexnHee Bpemsi Oonblioe BHUMaHUE
OTBOJUTCA npo6neMe BHCAPCHUSA JIOTUCTUKH. HpI/IMeHeHI/Ie JIOTUCTUKU pacCMaTpruBacCTCsA
KaK KJIIO4Y€Bas COCTaBJIAIOIAsA CHUXKXCHHSA PAaCXOJ0B Ha IYTU IMPOJABHMKCHUSA TOBApPOB U
yCIyr OT TPOMU3BOAMTENS K KOHEUYHOMY MOTpPEOHTENI0, KOHILENTyalbHas OCHOBa
ONTUMH3AINN MIPOM3BOJICTBEHHO-KOMMEPYECKOI JIESTENILHOCTH, yCIIOBUE
KOHKYPEHTOCIOCOOHOCTH COBPEMEHHOT0 npeanpustus [1]. O0beM pemaeMbIX BOIIPOCOB
(opmupyeTcst Ha ypOBHE IIEPBUYHOTO 3B€Ha SKOHOMUKH - TIPEIIPHUSTHSL.

2. OCHOBHOM PA3JIEJ

[ToTpebHOCT, B Oe€30macHOCTH TMpHcylna JoOoi cucteme. Kak wu3BecTHO,
XO3SIICTBEHHOM CUCTEMOM Ha MUKPOYPOBHE BBICTYIACT IPEANPUITHE, KOTOPOE CIIy>KHUT
»CTPYKTYPHUPOBAHHBIM 3JIeMEHTOM 3KOHOMHKH [4]. [T03TOMY 3KOHOMHYECKHE TIPOIIECCHI,
KOTOPBIE MPOUCXOMAAT B TOCYAapCTBE, MPEXKJE BCEr0 PacCMATPUBAIOTCS C TOUKU 3PEHUS
HpeAnpusTrs. JTO KacaeTcs M MpoOiieMbl 0€30MacHOCTH TOCyIapcTBa B YKOHOMHUYECKOH
cdepe, OT KOTOPOH 3aBHCAT BCE NPYrHMe COCTaBJIIOIIME HAIMOHAILHON OE€30IaCHOCTH:
COLIMANIbHO-TIONIUTHYECKasl, THYOPMAIMOHHAs, dKoJlorndeckas [3]. DTo monoxxeHue Benet
K BBIBOJy O MHOTOTPaHHOCTH HOHSTHSI SKOHOMHYECKOH Oe3omacHocTH. Mcxons u3 aToro,
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9KOHOMHYECKas O€30MacHOCTh JOJDKHA PAacCMaTpPHBATHCS B 3aBHCHMOCTH OT YCIIOBHH
(YHKIIMOHMPOBAHUS TPEANpPUATHA. B OOBIYHBIX YCIOBHAX 0€30MaCHOCTE MOKHO
paccMarpuBaTh KaK 3KOHOMHYECKYIO CTOMKOCTB, KOTOpasl OIpeaenseTcs (pUHAHCOBBIM
MOJIO’KCHHEM, KOHKYPEHTOCIIOCOOHOCTBIO TPOAYKIHMM JIHOO YCIyrH W MPEANPUATHS
B IIeJIOM. DKOHOMHYECKYIO YTPO3y 3/1€Ch MOTYT MIPEACTAaBIATh: aKTUBHAS YaCTh OCHOBHBIX
(oHIOB (MOpaNBHBIM HM3HOC), HOBAs TEXHOJOTUS (MHTErpalys B INPOM3BOICTBEHHBIN
npouecc), nepcoHan (cnenuanu3anus W KBadudukauus) U Ap. B akcrpemanbHBIX
YCIOBHAX IIEHTPOM BHHUMAaHHs JOJDKHBI CTaTh 3alUTHBIE MEPhl NPOTUB HETaTHBHOIO
BIMSHUSA  BHEIIHEM Cpeapl, HANpaBICHHblE HAa  CHUXKEHHUE IOTEHLUAIBLHOIO
XO3MHCTBEHHOro0  pucka. [losBieHHE  XO3SIMCTBEHHOTO  pHCKa  OOYCJIOBJIEHO
€CTECTBEHHBIMH M  dYejoBedeckMMH (pakropamu. Taroke HeMaloOBakHas pOJb
MPUHAJICKUT SKOHOMHYECKUM (PaKTOpaM, JUana3oH Ha3BaHWN M ACHCTBUI KOTOPBIX HE
orpanndeH. [103TOMy XO3SIMCTBEHHBIH PUCK 9acTO OTOXKAECTBISIETCS C SKOHOMHYECKHM
puckoM. Ecim mon puckom BooOmme MNOHMMAeTcsl ,,BO3MOXKHOCTb —HACTYIICHUS
HEONaronpuaTHOTO COOBITHS”, TO TMOJ 3KOHOMHYECKAM pPHCKOM HMEETCS B BHIY
,»BO3MOKHOCTh MOTEpPh BCIEACTBUE CIYyYallHOTO XapakTepa pe3yJbTaTOB NPUHUMAEMBIX
XO3SIMCTBEHHBIX PEIICHUH MM ocyliecTBIsfeMbIX neiictBuii”. CymiecTByer u Ooinee
IIMPOKOE TPAKTOBAaHHE IMOHATHUS: ,,BEPOSITHOCTh TOTO, YTO MPEANPHUSITHE IOHECET YPOH
WIK TIOTepH, €CJIM HaMEYEeHHOE MEpOIpHUATHEe IHO0O0 yIpaBIEHYECKOEe pELICHHE He
OCYILIECTBHUTCS, a TAaK)Ke €CJIM ObUTH JOMYLICHBI IPOCYETHl MM OMIMOKH MPU MPUHATHA
yrpaBieHIecKuX pemeHuin” [3]. DKOHOMUUYECCKUI PHCK BO3HUKAET MO JCHCTBHEM Kak
BHYTPEHHHUX, TaK M BHEIIHUX (akTopoB. K BHyTpeHHMM NpHHAIIEKAT HEPALHOHAIbHAS
OpraHM3anys NPOW3BOACTBA W pPabOTHI, NPEBBHILICHHE HOPMATHBHBIX MaTepHabHBIX
Y TPYZIOBBIX PAacXOJI0OB, MPOBEICHHE BHEIUIAHOBOI'O PEMOHTA, BBITYCK OpaKOBaHHBIX
u3fennii. BHemHWEe NpUYMHBI IEensATcs Ha: OOBEKTHBHBIE — KoJieOaHWE MPOLEHTHBIX
CTaBOK, CIIPOCa, KypCOB BalIOT, LIEH Ha MHPOBOM pBIHKE M JIp. U CyOBEKTHUBHEIC,
00yCIIOBIICHHBIC OTHOIICHUAMH Npennpustuii. CyOBeKTHBHBIE (AaKTOPHl OTOOPaXKaroT
KOHBIOHKTYPY PBIHKa HMCXOJIHBIX MarepualioB (PHIHOK CHA0XKEHMS) W pBIHKA TOTOBOW
npoayKuuu (pbIHOK cObITa). [lOBBIIEHHE HAYYHO-TEXHMYECKOTO YPOBHS HPENNPHUSITHS
JIBOSIKO BIIHSIET Ha BEJIMYMHY €T0 PUCKA: C OJHOI CTOPOHBI, YBEIUIMBAETCS BO3MOXKHOCTD
perymupoBaHMsA pHCKa, C JApyrod — pacmmpsercs ero cmoekTp. IlposBienus
SKOHOMHYECKOTO PUCKa MOKHO HAOJI0AaTh B pa3Hbx popmax (puc. 1).
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CrIDBEBOM

IIpon3BoOACTBEHHBIM TexHonornueckuit

~

ExoHomuueckuii IlenoBoi
pHCK

IToTpeOuTenbckuit

KauecTBeHHBIN

COBITOBOI

KonkypeHTHBIH

JloxoIHBIH

duHaHCOBBIN

bankoBckuit

Kpenuropcknii

Banrorneii

Puc. 1. Kinaccngukanms BUIOB SKOHOMHYIECKOTO PUCKa HA MHKPOYPOBHE MPEAIPHUSTHS

BriaensioT cneayrouiyue BUAbI U OABUIBI SKOHOMUUECKOI'O PUCKA!
1. TIpowW3BOACTBEHHBIH: TEXHOJOTUYCCKUH, OOYCIOBICHHBIH OTKJIOHCHHSMH B CaMOM
mpoIiecce CO3JaHHs TOBapa; CHIPhEBOM, CBS3aHHBIA C HEIOCTATOYHBIM CHA0)KEHUEM HITH
cHa0XCHHEM HEKaueCTBCHHBIMH MaTepranaMu. 2. COBITOBOI: KaueCTBEHHBIN U IIEHOBOH,
00yCIIOBJICHHBIE HECOOTBETCTBHEM KadecTBA W IICHBI TOBapa C OXHAaHUSIMH
notpeduTeneit; moTpeOUTENsCKUN - 0TOOpakaeT U3MEHEHHS CIPOCa BCIIEICTBUE BIUSHUS
MOJIbI, YPOBHSI JOXOJIOB U JIP.; KOHKYPEHTHBIN - TpeAyCMaTpPHUBAET MOSBICHUE aHAIOTOB.
3. OUHAHCOBBINA: JOXOHBIN, BHI3BAHHBIA YMEHBIICHUSAM O0BEMa MPOJAX U BCIEACTBHE
CHI)KEHHEM JIOXOJOB TPEINPUATHS, KPEAUTOPCKH, OCHOBAHHBIA Ha MPEBBINICHUN
(hakTHUECKON KPEIUTOPCKOHN 3a0JDKEHHOCTH HaJ TUIAHOBOH; OAHKOBCKUMN, CBSI3aHHBIN
C HECOOTBETCTBHEM [eHCTBUH OaHKa ¥ MPEIUpPUATHS, KOTOPBIC KPEAUTYETCS WM,
BaIFOTHBIA, OOYCIIOBJICHHBIH H3MEHEHHEM Kypca HAIMOHAJIbHBIX ICHEKHBIX CpPEACTB
(TpMBHBI) MO OTHOUICHHWIO K MHOCTPAHHOH BaloTe. 3aMETHM, YTO MPOU3BOJCTBEHHBIN
pUCK (paKTHYEeCKH BIHMSCT Ha BCE BHUIBI COBITOBOTO PHCKA, HO TJIABHOE HAIPABJICHHE €ro
JIEHCTBUS COCPEIOTOUCHO HA KAYECTBEHHOM U IIEHOBOM pHCKaX. COBITOBOI PUCK, B CBOKO
ouepellb, OIpENeNseT TaK Ha3bIBAaeMBIH NPHUOBUIBHBIA PHCK, T.€. PUCK OCHOBHOU
JIEATENBHOCTH mpeAnpusaTus. Kak W3BECTHO, OCHOBHBIMU HANpPAaBIECHUSIMU CHIKECHUS
pHUCKa €CTh IuBEepCUGUKAIINS, CTPaXOBaHUE, TOTyYeHHE JTOTIOJHUTEILHON HHDOpMan.
@DaKTHYECKH YMEHBIIAeT PHUCK TONBKO TOCIHEOHUH (haKTOp, MOCKONBKY TEPBBIN
pacmpenenser pUcK MEXIy BHAaMH TPOMYKIMH, a BTOPOH MEpeNaeT €ro CTpPaxoBOM



66 Y. Hrysiuk, A. Labuta, R. Grygorenko

koMIanud. JluBepcuUKaLuUs, KOTOpash SBISETCS pPACUIMPEHHEM acCOPTUMEHTOB
MNPOAYKIUH U YCIIYT, pa3peliaeT MOJIy4UTb CPEAHUI JOXOM, CHUXKAas BEPOATHOCTh Kak
MaKCHMAaJIbHOTO, TaK W MHUHHMAIBHOTO 10X0Ja. Pa3HOCTh MEKAy HUMHU NPAKTHYCCKU
U SIBISIETCSI TUIATOM 32 CHIKEHHE pUCKa. B psifie ciydaes IuiaTa 3a PUCK UMEET pealbHOe
KOJIMUECTBEHHOC HW3MEpPEHHE: OIulaTa CTPAaXOBKH WJIA CTOMMOCTh MPHOOPETCHHOU
uHpopManuu. B ycIoBHUAX BHEIPCHUS JIOTUCTUKU MPOOJIeMa CHUKECHUS YKOHOMIUYECKOTO
pHUCKa mpuoOpeTacT HOBBIN XapakTep. DakTUYECKH MPOMCXOIUT PACIpecliCHHE PHCKa
MEXy BCEMH 3BCHBSIMH JIOTHCTUYCCKOW IIEMH, TO €CTh AuBepcudukaius pucka. Kpome
TOTr0, YIJIMHCHUE JIOTHCTUYECKOM LIEMH 3a CUCT BKIIOYCHHUS HOBBIX 3BCHBEB €CTECCTBEHHO
YBEJIIMYMBAaCT 00BbEeM HWHGpOpPMAIMKU BHYTpH mnpeanpustus. Cieayer OTMETHTh, 4YTO
00beAMHEHNE TIPEIPHUITHII B JJOTUCTUYECKYIO LETb pa3peniaeT CBOEBPEMEHHO MOIy4aTh
uHdopmanuio, KOTOpas  MOBBIMIAET €€  CTOMMOCTh.  [IOBBINICHHE  YPOBHS
uH(pOpMaAMOHHOTO ObecreueHns MPUBOAUT KaK K 0Oosiee KOOPIUHHUPOBAHHOH pabote
JIOTUCTUYECKUX 3BEHBEB, TAK U K CHIDKCHUIO HEOIPEACICHHOCTH BIMSHUS OKPYKAIOIIeH
cpenpl. TakuM  00pa3oM, TOSBISETCS BO3MOXXHOCTh —IJIAHUPOBATh  HM3MEHEHUS
PEe3yABTUPYIONIMX [OKA3aTelIe B 3aBUCHMOCTH OT JCHCTBUSA (DAaKTOPOB MaKpOCPEIbI
U BHEIIHeW Mukpocpepl. COBOKYIHOE BIMSHHE (PAKTOPOB BHEIIHCH Cpelbl HAa Pe3ysIbTaT
JESATENbHOCTH NpeAnpHusaTHd (Kak pe3ysJbTaT MOXKHO paccMaTpUBaTh BBIPYUKY OT
peanu3aiuu, NpUObLIL, PEHTA0CIHbHOCTh) 0TOOpaXaeT cleayrolmas GhopmyJa:

AR:Z::kai+§kbj+iZn:kcij 1)

i=1 j=1

TZie aj — U3MEHEHHUE Pe3yIbTaTUBHOIO MOKA3aTeNsl AesITeIbHOCTH MPEAIPUATHS 32 CYET
i-To (hakTOpa MaKpOCpPEIHI;

b; — m3MeHeHne Pe3yIbTATUBHOTO MOKA3aTeNs ASATENBHOCTH MPEANPHATHSA 3a CUET j-
ro (akTopa BHEITHEH MaKpOCPEIbI;

Cij — M3MEHEHHE PE3yIbTaTHMBHOIO IIOKA3aTENs AEATENLHOCTH NPEANPUATHSA 3a CYET
OIOCPEICTBOBAHHOTO BIIMSHUS i-TOT0 (pakTopa Makpocpebl uepes j-biif hakTop BHEIIHEH
Cpelbl.

ATIeKBaTHOCTh TOJYYECHHBIX PE3yIbTaTOB 3aBHCHT HE TOJBKO OT JOCTOBEPHOCTH
HUCTOYHMKA, HO W OT BBIOOPOYHBIX JaHHBIX, WX TPABIWIBHOW CHCTEMaTH3aIlH
U MHTepIpeTanuy. [IpyrumMu clioBaMH, BaXXHO W IPAaBMIBHO coOpaTh, W PacTOIKOBATH
nadopmanmio. C 3ToH Henplo HYXXHO CGHOPMUPOBATH HEPAPXHUECKUN KOMINIEKC
nokazaresneil. Kpurepnsmu BeIOOpa nokasaresield BRICTYIST HanOoJIee IOJTHOE OTPaskeHHE
BHEIIHEHl cpelbl M BO3MOXHOCTh KOJNMYECTBEHHOM OLEHKH, KOTOpas pa3peuiut
MOJIETIMPOBaTh KOHKpPETHOEe JieicTBHE (akTOpoB pHcka. Takas Mojenb Oyzaer
cnerduaeckort U Kaxkaoro npeanpustus. OHa JOIDKHA YUNTHIBATH BO3MOXKHBIC BHIBI
pHCKa B 3aBUCHMOCTH OT €r0 POJIM B JOTHCTHUeCKOH 1enu. [IpuBeneHHbIe COOOpaXkeHHS
€CTECTBEHHO IOJIBOJAAT K BBIBOLY O TOM, YTO OJHHM M3 IIOJIOKUTEIBHBIX CIIEICTBUIN
JIOTUCTU3allMU €CTh 3allUTa HNPEANpPUSATHS OT dKOHOMMUYECKOro pucka. Ha camom nene,
JIOTHCTHU3AIMS MIPAKTUIECKH CBOJUT K MUHIUMYMY TEXHOJOTUYECKHUN M CBIPHEBOI PHCKH,
a TaK)Ke yMEHBIIAeT KaYeCTBCHHBIN, IIEHOBOW W MPHOBIIBHBIN PUCKH. DTO MPOUCXOINT 3a
CYEeT COIJAacOBaHUsA JCHCTBUM OTAEIbHBIX MNPEANPUSATUH, KOTOpPbIE CTAHOBSITCS
YY4aCTHMKAMU €JUHOTO Ipollecca [BUXKEHUS TOBapa, T.€. MMEET MECTO IIOSBICHUE
cuHeprerudeckoro 3¢ddekra, mpucymero BceM cHUCTEMaM BOOOIIE M JIOTHCTHYECKHM
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CHCTEMaM B YaCTHOCTH. B jormcruueckoil menn Takoil 3¢ ¢eKxT mpuodperaeT xapakTep
KOMMYHHKAIlMOHHOTO, TaKOTO, YTO CBOAWUT K MHHHMYMY pHCKH MOTEPh IpH
MEPEMEIIEHUN MAaTepUalbHbIX MOTOKOB M HMCK&)XCHHH B MH(OPMAIMOHHBIX MOTOKAX.
IMoTpeOuTenbckuii M KOHKYPEHTHBI pPHUCKH YMEHBINAIOTCS 3a CYET IONyYCHHS
JIOTIOJTHUTENBHOW WH(OpMaluu O CyOBEKTaX BHEIIHEH Makpocpeabl. XOTS B IIEIOM
MH(QOPMALMOHHBIH (aKTOp TOJIOKUTENBFHO BIMSET Ha BCe BUABI pucka. CHIDKeHHE
9KOHOMHYECKOTO pPHCKAa HEM30€KHO BEIEeT K MOBBINIEHUIO (PUHAHCOBOM CTOHKOCTH
npeanpusitisi. CHIWKEHUE pucka B cdepax NPOU3BOACTBA M COBITA IIOJIOKHUTEIBHO
ortoOpaxkaercsi Ha o0beMe NpPOJaX W MOCTYIUICHMH JEHEXHBIX CpencTs. [pyrumu
CJIOBaMH, MPEANPHATHE IOJYYaeT JIOMOJHUTEIbHYI0 3KOHOMHUIO OT MpPEAyNpexICHHs
yOBITKa:

AE = hpllkll + Ap12k12 EZl + Ap22 (22 + k23 jESlU max (2)

rae AE - nornomHnTENbHAS SKOHOMUS 33 CUET CHIKEHHUSI SKOHOMHUYECKOTO PHCKA;

Ap;1 — YMEHBIIIEHHE BEPOSTHOCTH TEXHOIOTHYECKOTO PHCKA,;

Api2 — YMEHBIIIEHHE BEPOSTHOCTH CHIPHEBOTO PUCKA;

ki1 u ki — K03 HHUIHEHTBI, KOTOpPBIC ONPECTISIOT BIUSHHE HA MPOU3BOACTBEHHBIH
PHCK COOTBETCTBEHHO TEXHOJOTHYECKOTO M CHIPHEBOT0 (haKTOpOB, mprueM kqi+ Kip=1;

Ko1, Koz, Koz — KO3((HUIMEHTBI, KOTOPBHIE OIMPEAENTAIOT BIUSHHE COOTBETCTBEHHO
kadecTBeHHOro U 1eHoBoro (Kp;), morpebutensckoro (Ky,) M KOHKYpeHTHOTO (PakTOpoB
(Ko3) Ha cOBITOBOM, MpuueM Ko+ Kop+ Koz=1;

Apz; — YMEHBIICHHE BEPOSTHOCTH COBITOBOTO PHCKA 3a CYET MOTPEOMTENBCKOTO U
KOHKYPEHTHOTO (paKkTOpOB;

K31 — xo3¢ddurment, KOTOpHIH ompenenseT BIHSHHE COBITOBOrO (Qakropa Ha
(hHAHCOBHIH;

Upmax — MAKCUMAaJIbHO BO3MOJKHAS BEJIMYMHA (PHHAHCOBOTO yOBITKA MPEATIPUATHS.

B oa10if ¢dopmyne oroOpaxkaercss IOCIENOBATEIbHOE BIMSHHE OJIOKOB PHCKOB
COTJIACHO CTa/IMSIM IBHMXKEHUs] OOOPOTHBIX CPeACTB. BHYTpHM Oii0ka Ka)kAblii BHJ pHCKa
paccMmarpuBaeTcsl Kak OTHEJbHBIH 3JIEMEHT. B mnpakThyeckux pacyerax HEOOXOIMMO
JieNaTh MOMpPaBKy Ha BO3MOXKHOE BHYTPHOJIOYHOE BIMsSHUE pUcKoB. Kpome Toro, B cBs3M
C 4YacThIM HECOBIaJCHHEM MEPHOIOB JEHCTBHS (DAKTOPOB PHUCKA, HYKHO YUUTHIBATH
MpeKpalieHe WM TNPOJOHTALMI0 PHUCKA. XapaKTepu3ys KaTeropuio 3KOHOMHUYECKOTO
yOBITKa, MO’KHO Ha3BaTh €TO KOJMYECTBEHHON OIEHKOH 3KOHOMHYECKOTO pHcKa. B To xe
BpeMs caM 3KOHOMHYECKHI PHUCK BBICTYHaeT (pakTOpoM 3KOHOMHYECKOH 0e30macHOCTH
npeanpustis. KolnMdecTBEHHO  ONMpenenuTh 3Ty KaTeropuio  HEMpoCTO  4epes
CyOBEKTHBHOCTD OIIEHKH M OTCYTCTBHE COOTBETCTBYIOIIETO (hopMmanbHOrO ammapata (1o
OOBIKHOBEHHIO OTPAaHWYHMBAIOTCS KAYSCTBEHHOW IKAJIOW THIIA ‘“‘KpUTHYECKas’, “HU3Kas”,
“ymoBneTBopuTeNbHas”, “BhIcOKas). Kpome Toro, sKOHOMHMYECKas 0E€30MacHOCTh — 3TO
JMHAMHYECKasi KaTeropus, Mo3ToMy OHa TpeOyeT MOCTOSIHHOIO MOHUTOPWHIa MHKpO-,
U MaKkpocpepl. JTanbl 00eCTIeYeHNU YKOHOMHYECKOH 0e30MacCHOCTH MOKHO MPEICTaBUTh
B BUJIE CJIEAYIOMINX OJIOKOB:

1. Undopmanuonnsiii. CO0p AaHHBIX O MOTEHUUAIbHBIX BHYTPEHHHX W BHEIIHHX
yTpo3ax MpeaIpusITHIO.

2. Anamntrdeckuil. M3ydenne u 00001IeHue mory4eHHoi nHpopManun.
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3. bnok noucka u paspabotku. [Torck MeponpusThii, HaIPaBICHHBIX HA COXPaHECHHUE
9KOHOMHUYECKOH O€30MacHOCTH.

4. [leiicTBeHHBIA. Peanmm3amus npemaraeMbIX MEPOIIPUSATHIA.

B nonrBepknenne Oimoka 1 3ameTuM, YTO YpOBEHb 3KOHOMHYECKOH Oe3omacHOCTH
3aBHCUT KaK OT BHYTPEHHUX M3MEHEHMH, Tak M OT KojeOaHWH BHemHeH cpersl. Taxkum
00pa3oM, BBIIEIUM NPUYUHBI, KOTOPBIE ONMPEAEIAIOT Yrpo3y npeanpusituio: 1) “cpbi”
OJTHOI M3 MOJICUCTEM NpEeANpUsATHS. B OONBIINHCTBE CiIydaeB NPENsSTCTBUS 0J10IE€BAIOTCS
COOCTBEHHBIMHM CHJIAMH, XOTSl MHOIJIA HY>KHAa TMOMOIIb HOCTOPOHHHX KOHCYJIBTaHTOB;
2) mpeAnpHUATHE HE YCHEBAeT aJalTHPOBAThCS K M3MEHCHHUSM BHEUIHEH cperpl. UToObI
n30exaTh 3TOro, HEOOXOIMMO NPOTHO3UPOBATh CUTYalHI0. KpoMe TOro, Hy»KHO YEeTKO
CIIEINTH 32 BO3MOXXHBIMHM HM3MEHEHHSMH, ONpEACIUB KIIOUYEBbIE MapaMmeTpsl. B cioydae
OTHOBPEMEHHOTO HACTYIUICHHS PACCMOTPEHHBIX COOBITHH, BEpPOATHOCTH “‘Kpaxa”
npennpusATHs npubmmxkaercs K - eauHune. OcoOeHHO 3TO KacaeTcs HEOOIBIINX
TPEINPUATHH, KOTOpPHIE HE MUMEIT HeoOXoammoil ycrtoiumBocTh. [losTomy omHOM U3
TCHJCHIMH COBPEMEHHONW 3KOHOMHKM BBICTyNaeT riobanmm3anus. Psax crmenumamucToB
CUMTaeT, YTO B OCHOBE MPOLIECCOB TJOOANIN3AIMU JIeKAT HW3MEHEHHMs, KOTOpbIE
MPOHCXOIIT B  TEXHHUKO-TEXHOJOTMYECKOM, TPAaHCIOPTHO-KOMYHUKAI[HOHHOM H
nHopManMoHHOM 0a3rcax SKOHOMHUKH. YKa3aHHBIE COCTABIISIOIINE CHOBA HPUBOMIST
K JJOTUCTHKE, HO y)X€ Ha HOBOM YypoBHe. lIpuMeHeHHe JIOTUCTHKM IepeMeliaercs Hu3
YPOBHSI JIOKQJIBHBIX TPAHCHOPTHO-CKJIAJICKMX OOBEIMHEHUH M ceddac MmpuoOpeTaeT Kak
pEeTHOHANBHBIA, TaK M HAalMOHAJBbHBIM MacmTal. IlpudyeMm peus uzpeT He TOIBKO 00
YIUIMHEHUH JIOTUCTHYECKOM IeNM, HO M O €ro pacUIMpeHHH, IpeoOpa3oBaHHM Ha
JIOTHCTUYECKYIO CETh. [IpyruMH CIOBaMH, HNPOMCXOJUT Pa3BETBICHUE U YKPYIHEHUE
JIOTUCTUYECKOTO OOBbEANHEHNS, OCHOBAaHHOE Ha YIiIyOJjeHuH crennanusanui. Hampumep,
MIOCPEIHUK, KOTOPBIM oOecreunBaeT MpPOJABIKCHHE TOBapa K IMOTPEOHTENo, IepenacTt
(YHKIIMIO ~ HEMOCPEACTBEHHOW  TPAaHCIIOPTHPOBKH  TPAHCHOPTHO-3KCIIECAUIIMOHHON
OpraHU3al}H, a MOCIEIHSAS YXKe 3aKII09aeT JOTOBOP € MEPEBO3YUKAMH.

IIpomiecc wMHTErpanMy 3aTPOHYT W CaMBIX IPOU3BOIUTENCH MNPOTYKIMH M YCIHYT.
Jlorucruzamyst OTKPBIBaET MPOCTPAHCTBO A OOBEAMHEHHS MPEANPUATHII C pa3IuIHOI
PBIHOYHOM MO3MIKEH, B OCHOBE KOTOPOTO JIEXKHT HE TEXHOJIOTWYECKas OOIIHOCTH,
a JKeJaHue CTIIaANTh CTIAbI, IPUCYINY KU3HEHHOMY LUKITY JII0O0T0 IPEANPHITHS.

B 3aBHCHUMOCTH OT TOTO, KaKyH0 CTPATETHIO BHIOMPAET MPEANPUITHE U KAKHE METOJIbI
KOHKYPEHTHOH OOpbOBI HMCHONB3YyeT JUIS BBDKMBAHWS B PBIHOYHBIX YCIIOBHSX,
B JIOTUCTH3AallMd OHO HAXOJUT DPELIEHHE pasHbIX 3ajad. TakuMHu 3aJadyaMu sBISIOTCS!
pacmmpeHue cOBITOBOH CeTH, pa3paboTka HEOPIMHAPHBIX BHIOB CEpBHUCA, YMEHHE
ONEpaTHBHO IOJYYUTh HEOOXOAMMBIE pECypchl, MOHCK Haubojee COBEpPILIEHHBIX
MaTepHAIbHBIX PECYpCOB, KOTOpPbIE OTBEYAIOT HOBEHIIMM TexHonorusMm. [l Bcex
NPEANPUSATHN pelIaloTcs NPOOJEeMBl, CBA3aHHBIE C TPAHCIIOPTOM, CKJIaJUPOBAHHEM,
nHQOpPMALMOHHBIM obecreueHneM. Kpome Toro, 3a c4der HHBAPHAHTHOCTH Pa3BUTHA
CHIDKAeTCS NOTCHIUAIBHBIA 3KOHOMHUYECKHH pHCK. Takum o00pa3oM, BXOXKACHHE B
JIOTHCTUYECKOE 00BEANHEHHE SKOHOMHUYECKH BBITOAHO MPEANPHUATHIO TI000H PHIHOYHOM
MO3UIMY, TMOCKOJbKY INPHBOIUT K IOJYYEHHIO MOJIOKHUTEIBHOrO 3¢ deKra, KOTOPBIH
o0Opa3oBbIBaeTCS 3a CYeT: 1) paluoHAJIBHOTO pacHpeleNeHus M TMOTpeOIeHus
MaTepHadbHBIX  PECypcoB; 2) TMOJHOTO  HCIIOJB30BAaHMSI  OCHOBHBIX  (DOHJIOB;
3) KOHIEHTpaLMK 3HAYUTEIbHBIX JACHEKHBIX CPEICTB, UTO SIBJISCTCS BAXKHBIM (PAKTOPOM
9KOHOMHUYECKOH O€30MacHOCTH.
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Jloructuzanms  IOMycKaeT OObEIWHEHHE TMPEIANPHATHA B HKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, OPTaHW3alMOHHOM W HH(popMarmoHHOM acmekTax [5]. Kaxmeni m3
Ha3BaHHBIX aCTIEKTOB JIEJIaeT CBOM BKJIAJ B SKOHOMHUYECKYIO 0e30macHOCTh (Tabum. 1).

Tabmuma 1. Ponp gorucTuku B 06eciedeHur YJKOHOMUYECKOH 0€30IacHOCTH PEeANpUATHS

ACHeKThI
JIOTHCTH3AIUN

Pois B 00ecrieueHUN 3KOHOMHUYECKOH 0€30I1aCHOCTH

[oBpimeHre pUHAHCOBOI CTOHKOCTH 32 CUET CPEACTB, KOTOpPhIE
paHbIIC TPATHINCh HA KOHKYPEHTHYIO 00ph0Y MEXIY YIaCTHUKAMH
rpolecca JBMKEHUS TOBapa;

DKOHOMHYECKHI YMeHblIeHHE (PUHAHCOBBIX MOTEPH B BUIC MITPa(OB B CBA3M C
MepPEeX0/IOM OTHOIICHUH MEXAy NPEANPUITUSIMUA HAa HOBBI YPOBEHb,
YTO SIBIISIETCS] COTPYAHUYECTBOM YYACTHUKOB €IMHOTO JIOTHCTHYECKOTO
mporiecca

TexHomormaeckuit IlaTeHTHas 3amKTa HOBBIX TEXHOJIOTHI

OpraHu3aloHHBIN dusnyeckas 3almTa MaTepUATbHO-TEXHUIECKOW 0a3bl U MEpCOHANA
MHubopMamoHHbIH PaspaboTka nporpamMm 3amuThl HHPOPMAIHU

C TOYKH 3peHHs SKOHOMHYECKOH 0e30IaCHOCTH NPHUMEHCHUE JIOTUCTHKU BBIIIOJIHSACT
e QyHKIMU: 1) CTPaXxOBYHO, HAalPaBJICHHYIO Ha CHI)KCHHE YKOHOMHYECKOI'O PUCKa 3a
cyeT OOBCOMHEHUsS NPEONpHATHI; 2) pa3sBHBAIOLIyI0, HaleJICHHYIO Ha Oojee IMOJHOE
1 5Q(eKTUBHOE HUCHONB30BaHUS pecypcoB. Ilpm 3TOM He criexyeT 3a0bIBaTh, YTO
NOCTaHOBKA 3aJayd MHHUMHU3ALUHM pAcXOJOB BO3MOXKHA JIMIIb IPU  [OJHOM
YIIOBJICTBOPEHUH HYXJ HOTpeOuTesneil. Ha kauecTBeHHOE OOCITy)KMBaHUE, B IEPBYIO
ouepellb, U OPUEHTHPOBAHA JIOTUCTUYECKAs cTparerus (Tadi. 2).

Tabmuma 2. CpaBHEeHHE OOBIYHON M JIOTUCTUYECKON CTpAaTETrnil MPeAnpHATHS

TpamuumoHHas cTpaterys Jlornctrdeckas CTpaTerts
HopmupoBaHHe 3a1acoB M0 KaK0My BHILY OnruMabHOE pactpe/ieNieHIe 3aacoB MKy
000pOTHBIX (YOHIIOB 3BEHBSIMH JIOTHCTHYECKOH IIenn
Br10op TpaHcnopTa ¢ HU3KUMH TapudamMu TpaHcropTHAst KOHCOIMALHS

HpHoGper C€HUE PECYPCOB BLICOKOI'O Ka4€CTBa 110

3aKyIika IeTIeBbIX PECYPCOB .
a pecyp MPHHSITOM 1IeHEe

Ycrpanenue OTpHLATENIbHBIX CIIEICTBUMN

- . IpeBeHTHBHOE YCTpaHeHHe MpodieM
HPOU3BOJICTBEHHO-XO3SHCTBEHHOH e TEHHOCTH

[peanpustie TPOU3BOJUTENL MOXKET CAMOCTOSITENILHO MPEIOCTABISTh YCIyru (Juis
9TOr0 4allle BBIICISIETCS] COOTBETCTBYIOIINI TOAPA3Ie/ieHNE), & MOXET MePeaaTh 4acTh
MOJIHOMOYHMH COOTBETCTBYIOIICH OpraHu3alud. B pamkax JIOTHCTHYECKOW LEernH
nocyieiHee  yloOHee, MOCKOJbKY CHOCOOCTBYET pAacCHpeleNIeHUI0 JIOTMCTHYECKUX
omepanuil ¢ MaTepuajdbHBIMU W CEPBUCHBIMU MoTOKaMu (Tabn. 3). Crenmanmzarius
JIOTHCTHYECKUX 3BEHBEB JICJACT X 3JACTHYHBIMHU, YTO MPHUBOAUT K OOIIEH CTOHKOCTH
JIOTHCTHYECKOTO absIHCA B YCIOBHUSX MOCTOSIHHO MEHSIFOIUXCSI TPEOOBAHUN PHIHKA.
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Taﬁmzma 3. CpaBHeHI/Ie JIOTUCTUYCCKUX onepaum‘/i C MaTepHrajibHbIMU U CEPBUCHBIMU IMTOTOKAaMU

JlorucTrdaeckye oreparyu ¢ IOTOKaMK

IIpenmer onepanyu TOBapHO-MaTEPUAIIBHBIX -
LICHHOCTEH yer
BeIBOI KOHTPAKTOB, KOTOPBIE C mocTaBIIMKaMH
A ’ P - C HaHMMaeMbIM [IEPCOHATIOM
KacaloTCsi OCHOBHEIX PECypcoB (IpoM3BOAUTENSIMH)

Odopmrenne 3akaza

C 10pUIMYECKIM JIMIIOM Ha
MIPOJOJDKUTENBHBIN CPOK

C ¢usmaeckuii oM Ha
KOPOTKHH CPOK

Hcnonb3oBaHe MOLITHOCTEH

IInanupoBanue acCOPTUMEHTHON
3arpy3Ku IPOU3BOACTBA

YcraHoBIeHHE peKUMa pabOThI
MpeanpusTus (oApa3aena)
cepBuca

TIpo/BinkeHHe TOBapa K
HOTPEOUTEIIO

BrI60p onTHMaNBHBIX KaHAIOB
JIBIDKCHHS TOBapa

Ormpenenenyie GopM U BUIOB
00CITY>KHBaHUSI

Pernamenrarus
TEXHOJIOTHMYIECKOT0 IpoIiecca

Bri6op crctems! ynpaBineHus
3anacamu

VnopsiioueHue NoToKoB
KIIMECHTOB

B 10 Xe Bpems IpOW3BOIHNTENh MOXKET HE 3a00THUTBHCA O KadecTBE YCIyT (MHOTIA
II0X0e OOCITy)KHBAaHUE ACCOIMHPYETCS C HEKAUYeCTBCHHOH MPOMYKLHUEH), ITOCKOIBKY
paboTaeT BMecTe ¢ cepBUCHOH (upmoii. Hao00poT, rHOKOCTh JIOTHCTHYECKOTO CepBUCA
paccMaTpuBaeTCa Kak KOMIIGHCATOP PUCKOB IPHU pealu3aliy MPOAYKLUH, UIsI KOTOPOH
HeJb3s rapaHTUPOBATh YCTOWYMBBIN ONTHUMAIBHBIN pexXuM dKCcIuTyaTaruu. Kak u3BecTHo,
MPOIIECC JIOTUCTUYECKOTO OOCITYKUBAHUS MPOXOAUT Yepe3 TPU CTAIUM: MPEIIpOJaKHOE
o0CIy’)XKMBaHHE, TPEeJOCTaBICHHE YCIYr BO BpeMs MPOAAXH, IOCICHPOJAKHOE
obciyxuBanue. Ha nepBeiii B3rsaa, HanOosee BaKHOW SBISIETCS mepBas cragus. Tem He
MeHee, Ha caMOM Jiejie, KaueCTBCHHOE BBIMIOJHECHUE YCIYT HAa BTOPOH-TPEThEH CTamusIx
obecrieunBaeT HE TONBKO TOBTOPHOE OOpamieHWe peajbHBIX MOTpeOuTeNel, HO
U TIpefipacroyiaraeT Jroel, KOTOpBle KaKUM-HHOyZb 00pa3oM OOIIAOTCS C HUMH —
MOTEHIMAIPHBIX KIMEHTOB. BBICOKHMI ypOBEHB JIOTUCTHYECKOTO OOCITYKHBAHHS YacTO
oTpeneNsseT BEMUYNHY OO0beMa MPOJaX, KOTOPHIA HPSMO BIHACT Ha IKOHOMHYCCKYIO
6e30MmacHOCTh BCEX MPEANPHUSITHH - YYACTHUKOB JIOTHCTHYECKOTO OOBEIMHEHUS.
Jloructuueckne OOBEIMHEHHUS OKA3BIBAIOTCSA 0OoJiee CTAaOMILHBIMH, Ye€M OTAEIbHBIE
MPENPUSITHS, TTOCKOJBKY SBJISIOTCS 0OJee CIOKHBIMH M CHJIBHBIMH CHCTEMaMHu (deM
BBIIIIC YPOBEHb CHCTEMBI, TEM BBIIIE €€ XMBY4eCTh). 1eM He MeHee NpH CO3JaHHU
CIIOKHBIX CHCTEM MOTYT BO3HHMKHYTH PAa3HOTJIACHUS MEXIY BEKTOP-HAIPAaBICHHOCTHIO
JIeITENIbHOCTH €€ OTAEJBbHBIX Y4acTKOB. OCOOEHHO CHMIIBHO 3TO CKa3bIBA€TCSI B Cilydyae
npeoOIagaHus HEMPOU3BOMUTEIBHBIX H aHTHOOIIECCTBEHHBIX NCTOYHHUKOB JOXOJOB TOTO
WIIK UHOTO Tipeanpustust [2].

Bxoxnenne VYkpawmHBI B MHPOBOE HSKOHOMHYECKOE COOOMIECTBO MOBEIMIACT
3HAYHMOCTh JIOTHCTHYECKUX OOBeanHeHWH. DOpMHpPOBaHUE IOTUCTUYCCKHX AallbSHCOB
NPUBOMUT K HOBBIM B3aWMOOTHOIICHUSM MEXKOY MPEINPUATHIMA: TIEPeXol OT
KOHKYPCHIIMM K KOOMEpaIlH, OT TAKTHYECKOTO0 K CTPATErHYeCKOMY IUIAHUPOBAHHIO
0o0mux JefcTBUi, OT KPaTKOCPOYHBIX K JOJTOCPOYHBIM JoroBopaMm. HeoOxommmocTsb
IOpUANYECKOr0 O(OpPMIICHHSI HOBOM OpraHM3allMOHHON CTPYKTYpbl TpeOyeT CO3IaHus
HOPMAaTHUBHO-TIPAaBOBOHN 0a3bl, rae OyAyT NMpeICTaBICHBI MOJI0XKEHHUS, KOTOPBIE KacaroTcs
HAJIOTOOOJIOKEHNS, TOPSIKA PacHpeieiIeHnus] NpHUObUIH, CTHUMYJIHNPOBAHHUS HHHOBAIIH.
3aKoHOJaTeIbHAs OCHOBA JACT JIOTUCTHIECKUM OOBeTMHEHHEM UMITYJIbC K JaJbHEHIIeMy
Pa3BUTHIO, CTAHET OPUEHTHUPOM IIPH Pa3padOTKe SKOHOMHUYECKO MOJTHTHKH.
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PA3PABOTKA ®OPM YIIPABJIEHUSA KAYECTBOM
TPAHCIHOPTHBIX YCJIYT

OmnpeneneH NOPAAOK pa3paboTku (GopM yIpaBiIeHHs] KadeCTBOM TPAHCIIOPTHBIX YCIYT,
C YU4ETOM OCOOEHHOCTEH ModydeHus] MHPOpPMAIMHA O CHUTYaI[HH, IIPOTHO3a €€ Pa3BUTHUS
Y JUATHOCTUKH, a TakKe aHaIN3a pe3yNbTaTOB HA OCHOBE KOJUIEKTHBHOI SKCIEPTHOM
OLICHKH.

1. BBEAEHUE

IIpouecc ynpaBieHus: KaueCTBOM MPEIOCTABIEHUS TPAHCIIOPTHBIX YCIYT IpHU €ro, Ha
MEepBEIA  B3TJISA, MPOCTOTE TIPH YIUIYOJICHHOM aHANHM3€ OKAa3hIBACTCSA JOCTATOYHO
HETPOCTEIM. B HEM MOCTaTOYHO MHOTO TOHKOCTEH M «IOJBOIHBIX PH(OBY», KOTOpHIC
XOpOLIO 3HAKOMBI MPO(GECCHOHATIBHBIM MEHeKepaM. B  KakaoM TpaHCIIOPTHOM
npeanpusitud  (TIT) ocymectBusercs paspaborka (opM  ynpaBlieHHs KadeCTBOM
MPEIOCTABICHNSI TPAHCHOPTHBIX yciayr. M B KaXIOM M3 HUX INpakTHKa pa3paboTKu U
peanuzauy Takux GopM UMEEeT CBOU OCOOCHHOCTH, KOTOPBIE ONPEEISIOTCS XapakTepoM
U crel(UKoi ero MesTeIbHOCTH, €0 OPraHM3allMOHHOW CTPYKTYpOM, ACHUCTBYIOIICH
CUCTEMON KOMMYHHMKAIUH, BHYTPEHHEU KYyJIbTYypOil.

OpmHako ecTe W oOmee, XapakTepHOE Ui KaXIOro Iiporecca pa3padoTKu
U peanm3anuu GOpM YIpaBICHUS Ka4eCTBOM MPEIOCTABICHHS TPAHCIIOPTHBIX YCIYT. JTO
TOT CIWHCTBCHHBIH CTEp)KEHb, KOTOPBI (OpPMHUPYET TEXHOJOTHIO pPa3pabOTKH
U peamm3anuu  (GOpM YIpaBICHUS KadyecTBOM, HCHojibp3yeMyro B kKaxmom TII. Xog
pa3paboTku Takux (OpPM VIpaBICHUS MOXXHO paccMaTpUBaTh KaK BBIIOJTHEHHE
B3aMMOCBSI3aHHOTO Habopa 3TamoB W COCTABIIOMIMX IpOIecca CO3MaHMs. B kaxmom
KOHKPETHOM ciTydae 3TOT Mpoliecc OyaeT yTOUHeH U HHIUBUIYaTH3UPOBAH.

2. IPEAIIOCBIJIKA PABPABOTKU U PEAJIM3ALIUN ®OPM YIIPABJIEHUSA
KAYECTBOM INPEJOCTABJIEHUA TPAHCIIOPTHBIX YCJIYT

OmHOW W3 OTIMYHTENBHBIX YEpPT TEOPHH VIPaBJICHUS BOOOIIE, W B OTPACIH
TpaHCIOpPTa B YAaCTHOCTH, SBIIETCS HAIMYUE B HEM METOIOB, KOTOPHIE MO3BOJSIOT
0o0pabaThIBaTh Kak KOJWYECTBEHHYIO, TaK W KadeCTBEHHYIO (HEKOIUYECTBCHHYIO)
nHpopManrio. Bo3MOXHBI pa3iuyHbie CTOCOOBI MPECTaBICHUs Tpoliecca pa3paboTKu
U peanm3ani (GOpM YHPABICHUS KAueCTBOM IIPEIOCTABICHHUS TPAHCIOPTHBIX YCIYT,
B OCHOBEC KOTOPBIX JIeXKar pa3HbIC 10 aAX0Abl K YHpaBJICHUIO! CHCTCMHLIﬁ,
KOJIMYECTBEHHBIN, CUTYAIIMOHHBINA U JIp.

Ha ocHoBe cTpykTypHO-(QYHKIIMOHAJIBHOTO aHanu3a aestenbHoctn TII, a Takke
0000IIeHNsT TUTEePaTypHBIX HCTOYHUKOB [2,3], CHCTEMaTH3MPOBAHBI 3Tamlbl IpoIecca

! Dr Dmytro Ignatenko, Katedra Prawa Transportowego i Logistyki Narodowego Uniwersytetu Transportu
w Kijowie, Ukraina.
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pa3paboTKy 1 peanu3anuy (GopM yIpaBICHUS Ka9€CTBOM MIPEAOCTABICHHUS TPAHCIIOPTHBIX
yCITyT, KOTOpPBIE MpEACTaBICHH Ha puc. 1. B mpuBeneHHON YKpYIMHEHHOW OIIOK-CXeMme
YOOPALOYEHBl  COCTaBILIONIME  JTOrO0  MpoLecca B HX  TEXHOJIOTHYECKOM
MIOCJICIOBATEIFHOCTH, @ TAKXKE MPOBEJCHO KOPOTKOE ONHCAHHE OCOOCHHOCTEH KaxKIOoM
cocraBsoLiel. ['pynnupoBaHue COCTaBIAIONINX YUUTHIBAET POJIb, KOTOPYIO OHU UTPAIOT
B Ipouecce ynpasieHus B TII.

Ioaroroska ¢opm ynpapjaeHusi Ka4eCTBOM NPeJ0CTaBICHUS
TPAHCNOPTHBIX yCJAYT (IOCTAHOBKA LieJieil)
IMomyaenne nHbOpMAINK O CUTyaruH. [IpOrHO3 MM aHAIN3 COCTABISIONINX
mporiecca). JlMarHoCTHKa CUTyallMd. BhIsBIcHHE NPOOIEMHOW CHTYalWu.
PazpaboTka mporHo3a pasButus curyanud. IlocTaHOBKa IpOOIEMBI.
®opMupOBaHUE LEIIEH.
v

Paspadorka ¢opm ynpasieHusi KaueCTBOM IPeAOCTABJIEHUS
TPAHCHOPTHBIX YCJIYyT
IToctanoBka 3amanus. ['eHepupoBaHue ambTEPHATUBHBIX BapHaHTOB. OTOOD
OCHOBHBIX BapMaHTOB pemieHHHd. Pa3paboTka CIEHAapueB pa3BHTHS
CUTyallUH. OKCIEpPTHas OLEHKA OCHOBHBIX BAapUAaHTOB YIPABIIOLINX
JEUCTBUML.

Ouenka ¢opM ynpagjeHHs Ka4uecTBOM, peaau3anus, aHAIU3
pe3yJbTaToB
KomrexTuBHas sKcrepTHas oneHka. [IpuHsATHE pemeHus mpu paspaboTke
¢dbopM ympaBieHHS KadeCTBOM IIPEIOCTAaBICHUS TPAHCIOPTHBIX YCJYT.
PaspaboTtka mporpammsel (mmana) geiictBuii. KoHTpoms peanm3anmu
nporpammsl (1J1aHa). AHAJIN3 Pe3yJIbTaTOB Pa3BUTHS CUTYAIIUH.

Puc. 1. OcHoBHBIE 3Tambl pa3pabOTKM M peanm3andd (GopM yIpaBiIeHUs KadyecTBOM
HPEIOCTABICHHS TPAHCIIOPTHBIX YCIYT

3. IOAI'OTOBKA ®OPM YITPABJIEHUSA KAYECTBOM
INMPEAOCTABJIEHUS TPAHCIIOPTHBIX YCJIYT

I[MoxrotoBka ¢opMm ympaBleHHS Ka4eCTBOM IIPEIyCMAaTPHUBaeT  IMOIyUCHUE
HHPOPMAIMU O CHTYyallHd C WCIIOJNF30BaHMEM COBPEMEHHBIX HH()OPMAIOHHBIX
TEXHOJIOTHIl, B TOM YHUCIIE€ C YY€TOM BO3MOXXHOCTH SKCIEPTHOIO OLEHUBAHUS, KOTOPHIE
MO3BOJISIIOT JIMIY, NpuHUMaromeMy pemeHue (JI[IP), yduTeIBaTh OCHOBHBIE AaCIEKTHI
B3aumogeiictBus «cutyauuss — JI[IP». OTo nocrturaercss 3a cYET HCIHOJIb30BAHUS
Ka4eCTBEHHBIX M KOJHUYCCTBCHHBIX OIICHOK CHTyalud, (OPMAaTU3YIOMIUXCS UM HE
dbopmanuzyromuxcs, B kotopoil JI[IP ocymecTBisieT akTHBHBIE YNPaBICHUECKHE
JIeHCTBHS.
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[omyyaemass nHbOpManus o peamu3anyu (GopM yIpaBIeHUS KadeCTBOM IOJDKHA
OBITH OCTOBEPHOHM M IOCTATOYHO MONHOW. HemocToBepHAas WM HEAOCTATOYHO IIONHAS
HHPOPMALUS MOKET MPUBECTH K IPUHATHIO OMHOOYHBIX B HEI()(HEKTUBHBIX PEIICHUH,
KOTOpBIE MOTYT HaBPEIUTh WHTEpPECcaM IOTpeOUTENeH TPaHCIOPTHEIX yciryr. OQHaKo, He
MEHBIIINE TPYAHOCTH BO3HUKAIOT M MPU HAJTHYUH U30BITOYHON MH(GOPMAIIMH, TOCKOIBKY
BO3HHKAaeT mpobieMa oTOOpa HH(OPMAIMH, KOTOpas IEHCTBUTEIHLHO MPEACTABISICT
HUHTEPEC U SIBJISACTCS BAXKHOW JJIsI CBOCBPEMEHHOTO MPHHATUS 3()()EKTUBHOIO PEIICHUS
pa3paboTKu U peanu3anuy GopM YIPaBICHUS KAUCCTBOM IPEAOCTABICHUS TPAHCTIOPTHBIX
yeayr. Kak ormeuaercs [1], pykoBoAuTE M TPAHCHOPTHBIX HPEANPHUSITUN CTPAJAIOT OT
M30BITOYHON MH(DOpPMAIH, KOTOPAs He OTHOCUTCA K jeiy. [1oaToMy B X0/ie HaOII0IcHUI
BaXHO BHICTh OTIMYWSA MEKAY pEICBaHTHOH M HEYMECTHOH wH(popMmammei u yMeTb
OTIEJSATh OAHY OT APYTOMl.

BaxxHOH cocTaBisromeii mpu moxydeHHH U 00paboTke MH(POpPMAIMH O CHUTYaldd
peammzanuu  (OpPM YIPaBICHHUA KAd4eCTBOM SIBIICTCS MOATOTOBKA aHAIIUTHYECKOTO
MaTepHuaia, KOTOPBIH OTOOpa)kaeT OCHOBHBIE OCOOCHHOCTH W TCHIACHIUW Pa3BUTHI
curyanuu B TII. EcTecTBEHHO, YTO TakON aHAIMTUYECKUN MaTepHall JOJKEH FOTOBUTHCS
MCHeZ[)KepaMI/I, KOTOpI)Ie BJIaACKOT OOCTATOYHBIMU 3HAHUSIMU HU OIIBITOM B C(bepe,
K KOTOPOH NPUHAMJIEKUT CUTYALIUS.

Hmess HeoOXomumyro HMH(POPMAIMIO O CHTyallMM W 3Has ILEIH, K JOCTHXCHUIO
KOTOpbIX cTpemutcs TII, MOXHO MepexoauTh K aHaIu3y cuTyaruid. OCHOBHBIM 3aJlaHUEM
aHaiau3a CI/ITyaHI/II/I SABJIACTCA BBISIBJICHUC (baKTOpOB, KOTOpI)Ie onpeuenﬂ}oT JII/IHaMI/IKy cec
pa3zButusa. CHayasia MPOBOAMTCS COAEPXKATEJIbHBIM aHaIM3 U Ha KaueCTBEHHOM YPOBHE
YCTaHABJIMBAIOTCS OCHOBHBIE MOMEHTBI, KOTOPBIC IIO3BOJIIIOT OOHAPYXHUTH (PaKTOPEI,
K U3MEHEHUIO U3MEPEHUH U XapakTepa AeHCTBUS KOTOPhIX CUTYallusl YyBCTBUTEIbHA.

UroObl MMETh BO3MOJKHOCTH YCTAaHOBHTh IUHAMHKY pPAa3BUTHA CHTYallUd TOJ
BO3ACUCTBHEM TE€X WIM HWHBIX (AaKTOPOB, HEOOXOAWMO NEpPEHTH K KOIHMYECTBEHHBIM
METOAaM W, TakuM o00pa3oM, TMPHHATH K PACCMOTPCHHIO  KOJHYECTBEHHYIO
HMHTEpIpeTanuio (JakTopoB B BUJIE MEPEMEHHBIX, 3HAUEHHUSI KOTOPBIX MOTYT U3MEHSTHCS B
TOM WJIM IPYTOM JIMaIa30HEe B 3aBUCUMOCTH OT BHEUIHUX WJIM BHYTpeHHUX AeiictBuit TII.

[Tpu aHanu3e cHUTyalMu Ba)KHO BBIACIMTH KIIOYEBbIE NMPOOJIEeMbI pa3BUTHS chepbl
TPaHCIIOPTHOTO OOCTY)KWMBaHWS, HAa KOTOpHIE MPHU I1EJIEBOM YIPABIECHUU MPOIECCOM
HE0OX0MMO 00paTUTh BHUMAaHHE B IIEPBYIO OYepellb, & TAKXKE XapakTep WX BIUSHHS.
B sToMm 1 3aknrodaercs 3aaua JUArHOCTUKH CUTYallUH.

Ha ocHOBaHMM TIpOBENCHHOTO aHAalW3a CHTYalldd OIPEIENSIOTCA Haumboee
YyBCTBUTEJIbHbIE MOMEHTHI, KOTOpPbIE MOTYT HPHUBECTH K HEKEJIATeIbHOMY pPa3BUTHUIO
coOBITHH, (QukcHpylOTCS WX mnpu3Hakd. CTaHOBATCS TOHATHBIMH  TPHYHHBI
BO3HHKHOBEHU MpoOieMbl. Pererne 3Tiux mpobieM HeoOXOIMMO IS MPeaoTBPAICHHS
HEKeJIaTeIbHOT 0 pa3BUTHs cutyauuu B TI1.

Joctmkenne mocraBieHHbIX nepen TII meneil (ecnmm 3TO He TONBKO COXpaHEHHE
YPOBHSI YX€ JOCTUTHYTHIX Pe3yJlbTaTOB), KaK MpPaBWIIO, TpeOyeT IleNeyCTPEMIICHHBIX
praBHeH‘IeCKI/IX ﬂeﬁCTBHﬁ, O6CCHC‘II/IBaIOIJ_[I/IX pa3BI/ITI/Ie CI/ITyaHI/II/I B JKEJIacMOM
HaHpaBHeHI/II/I.

Ocobyto posib mpu pa3paboTKe W peanusaiuu (OPM YIPABICHUS KAadyeCTBOM
MPEIOCTABJICHUSI TPAHCIOPTHBIX YCIYT WIPAarOT MPOOJIeMBbI, CBSI3aHHBIE C OLIEHKON
Pa3BUTHS AHAIM3UPYEMBIX CHUTYalMd W OXHUIAEMBIX pe3yJbTaTOB pealln3aluu
MpeagaraeMbiX albTepHATUBHBIX BAPUAHTOB PELICHUN.
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IIpn mocTtaHOBKE NPOOIEMBI BBIACISAECTCS M YETKO OINHCBIBACTCS €€ TJIaBHOE
(meHTpanmbHOE) 3BEHO; OIPENENACTCS KPYr BOIPOCOB, PAaCCMOTPEHHE KOTOPBIX
HEOOXOANMO AJIs PEIICHHUS IEHTPAILHOTO BONPOCA; HAXOISATCS COAEPKATEIBHBIE CBA3H 1
CBA3M TI0 BpPEMEHH, a TaKKe CONOJYMHEHHE BCErO0 KOMIIIEKCa BOIIPOCOB,
NPE/ICTABISIIONIMX NPOOJIEMY IOBBIIICHUS KadyecTBa IPEJOCTABICHHUS TPAHCIIOPTHBIX
ycayr. B pesynbrate mpoBeneHus Takoi padotsl y JIIIP ¢dopmupyercst npencraBieHue
0 npo0JieMe U MOSBIAETCS BO3MOKHOCTD ONPE/ICIIUTD MYTH €€ PELICHHS.

Juarnoctuka, GopMyIHMpoBKa U 000CHOBaHUE MPOOIEMBI — CIIOKHOE TEOPETHIECKOE
U TpakTH4yeckoe 3anaHue. Mnentudukanus npoOiaeMbl SIBISETCS elle U LEHTPabHOMN
4acThl0 Ipolecca. Eciu pomyckaercs omubOka, TO CyIHOCTh CIEAYIONIUX 3TallOB MOXET
MOIY4YUTh HE NPABUIBHYIO «HAIOJHEHHOCTb». Jla W ycunusa MeHemxkepoB TII mo
pELIeHUIo MPoOIeMBl MOTYT OBITh HalpaBlCHBI Ha YCTPAHEHUE IIPU3HAKOBY», a HE caMy
npobiemy.

Bonpimoe 3HaueHne mmeeT (hopMHpoBaHHE Lienei, KoTtopele crost mepen TII m ero
MIEPCOHATIOM OTHOCHTEJFHO pemeHus: chopMyInpoBaHHOHN mpodiemsl. JInmp mocne mx
BBISIBJIGHHSI ~ MOXKHO  OCYLIECTBIISITH  ONpelelieHne  (akTopoB,  MEXaHHU3MOB,
3aKOHOMEPHOCTEN U PECYPCOB, KOTOPHIE BIUAIOT HA pa3BUTHE cuTyanuu. PopMUpOBaHUE
Lened MOXKET OCYHIECTBIIATECA KaK HENOCPEACTBEHHO pykoBoxpureneMm TII,  Tak
U KOJUJICKTUBHO.

B Hacrosmiee Bpems pa3paboTaHbl METOblI MOCTPOSHUST PE3YJIbTUPYIOIIUX JAEPEBHEB
Lelne M JEpEeBbEB KPUTEPUEB, KOTOPBIE SBIAIOTCA PE3YJIbTaTOM KOJUIEKTMBHOM
SKCHEPTU3Bl ANl TeX CIIydaeB, KOrJa TOYKH 3pPEHHA MEHEIKEPOB M CHEIHMAIHCTOB,
(hopMHPYIONINX TOAXOABI K YNPABICHUIO KadyeCTBOM IIPEIOCTABICHUS TPAHCIIOPTHBIX
yCIyT, MOTYT OTIHYaThes [2].

4. PABPABOTKA ®OPM YIIPABJIEHUSI KAYECTBOM IMPEJOCTABJIEHU A
TPAHCIHHOPTHBIX YCJIYT

OnHOM U3 BaXKHBIX COCTABISIOIIMX BTOPOrO OJOKa 3TAaroB pa3pabOTKU U peaTu3aliiy
(opM ympaBIeHHS KadyeCTBOM IIPENOCTABICHHS TPAHCIOPTHBIX YCIYT  SIBIIETCS
MOCTaHOBKa 3amaHms. Ha ocHOBaHWHM c(POpPMHPOBAaHHBIX IeNeld CTABHTCS 3aJaHUC —
pa3paboTKa MEPOTIPHUATHH 10 peaTu3aliy IeIei.

leHepupoBaHue  aNbTEPHATHBHBIX  pEIICHWA IO  YIPaBICHUIO  KAa4eCTBOM
MPEJOCTaBICHUS TPAHCHOPTHRIX yeryr B TII  MOXeT OCymIECTBIATBHCS WA
HETIOCPEACTBEHHO, WM C IOMOINBIO0 CIEHHANBHBIX SKCIEPTHBIX Iporexyp. Moryr
HCIIOJIB30BAThCSI pa3Hble TEXHOJIOTMH T€HEPHUPOBAHUS aJIbTEPHATUBHBIX BAPHAHTOB. JTO U
TEXHOJIOTUM Ha OCHOBE METOJA aHaJOTWi, Koria pa3pabotka (opMm ynpaBlieHHs
Ka4eCTBOM MPEIOCTABICHHUS TPAHCIIOPTHBIX YCIYI OCHOBaHA Ha HCIIOJIb30BAaHUM OIBITA
pelieHus MPEABIIYIIMX MOA00HBIX Mpo0aeM. ITO U pPa3HbIC CIIOCOOBI CHHTE3a PEIICHUM
U3 CTPYKTYPUPOBAHHBIX COCTABIISAIONINX, a B 60JIee CIIOKHBIX CUTYAIUIX — OObeINHEHNE
JUTS pa3pabOTKH pelIeHUs BRICOKOKBATH(PHUIIMPOBAHHBIX MEHEPKEPOB U CIIEIIHATUCTOB TIO
COOTBETCTBYIOIINM cepam aestenbHOCTH TII 1 1p.

ITocme Toro kak pa3paOoTaHHBIC ANbTEpPHATHBHBIC BapHaHTBHI (OpM YIpaBICHUS
Ka4eCTBOM TPAHCIIOPTHBIX YCIYT TpEACTaBICHBI B BHAC WACH, KOHIICIIUA, BOZMOXKHOM
TEXHOJIOTHYECKOH TOCIIeI0BATEILHOCTH JIEUCTBUH, BO3MOMKHBIX CHOCOOOB peann3alun
Hpe/IaraeMbIX BapHaHTOB, JIOJDKEH OBITh OCYIIECTBIICH UX NPEABAPUTENLHBIN aHanu3. OH
BBIMTOJIHSAETCA C IENBI0 OTCeBa CO3HATEIbHO HEKU3HECTIOCOOHBIX, HEKOHKYpEH-
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TOCHOCOOHBIX BapHAHTOB MJIM BAPHAHTOB, CO3HATENIHHO NYOJIMPYIOIINX APYTUE, KOTOPHIC
[0 ONPENCICHHBIM TNPUYMHAM TaKKe MPEATI0KEHBl U1 pacCMOTpeHMs. TexHomorum
O0TCEBa MOTYT OBITH JOCTaTOYHO pa3HbIMH. C 3TOH LENbI0 IOJDKHBI IPHBICKATHCS
BBICOKOTIPO()ECCHOHANBHBIE  CIIELIHANUCTEI, CIIOCOOHBIE OTOOpaTh aIbTEPHATHBHBIC
BapuaHThl (OPM yNpaBIEHHS KayecTBOM IPEAOCTABICHHS TPAHCIOPTHBIX YCIYT,
KOTOpBIE JIOCTOWMHBI MoOcieAylomeii, Oonee riryOOKoil mnpopabOTKH M CPaBHUTEIHHOM
OLICHKH.

[Ipu oTOOpe OCHOBHBIX BapHaHTOB (POPM YNpPaBICHUS Ka4eCTBOM IPEJIOCTaBIICHUS
TPaHCIIOPTHBIX ~ YCIYI HEOOXOAMMO YYHUTBIBaTh KaK MX JIOCTATOYHO BBICOKYIO
CPaBHHUTEIbHYIO OLEHKY, TaK W OTCYTCTBHE JyOJIMpOBaHHS, C TEM, 4YTOOBI CIIEKTp
aNbTEPHATHBHBIX BapHUAaHTOB, OTOOpAaHHBIX ais Oonee TIIyOOKOW NpPOpabOTKH, OBLT
JOCTaTOYHO TOJHBIM M B TOXE BpeMsI HE M30BITOUHBIM. JlOJDKHBI YUHTBIBATHCS TAKXKE
cnemduyeckie  OCOOCHHOCTH  CHUTyalUM Ha  pPBIHKE  TPAaHCIOPTHBIX  yCIYT,
YCTaHOBIICHHBIE B ITPOIIECCE €TO JUATHOCTHKH.

CrieHapuu 0’KHIa€MOTO Pa3BUTHS CUTYallMH UTPAIOT BAKHYIO POJIb NPH Pa3pabOTKe
(hopM ympaBiIeHUs KauyeCTBOM MPEIOCTaBJICHUS TpaHCHOPTHBIX yciayr B TII. OcHoBHOE
3amaHue pa3paboTku creHapueB — garoT JI[IP km0o4 K TOHMMAHUIO CHUTYyal[uu
1 HanboJiee J10CTOBEpHOro ee pa3BuTHsi. OJHUM M3 OCHOBHBIX 3aJaHUM MpH pa3padoTKe
ClieHapHs SBJSIETCSl ompejelieHne (akToOpoB, KOTOPhIE XapaKTepH3YIOT CHUTYalHuio
Y TSHJCHLUUH €€ pa3BUTHsA B cdepe TPaHCIOPTHBIX YCIYr, a Takke OIpejeieHHe
AIBTCPHATUBHBIX BApUAHTOB ATUHAMUWKHN UX U3MCHCHUS.

Pa3zpaboTky  cueHapWeB — pa3BUTHS ~ CHUTyallMd  II€JIECOOOpPAa3sHO  IPOBOIUTH
NPEHMYIIECTBEHHO €  HCIOJBb30BAaHWEM  TEXHOJOTMH  CHTYaIlMOHHOTO  aHaIn3a
Y 9KCTIEPTHOTO OIICHMBAHUS, YTO J1a€T BO3MOXKHOCTh YYHUTHIBATH KAaK KOJMYECCTBEHHYIO,
TaK M KauecTBEHHYI0 nH(popmanuio. CiaeqyeT OTMETUTb, YTO, KaK IIPABHIIO, TIPHXOIUTCS
paccmarpuBaTh HauOoJee [IOCTOBEpHBIE albTEPHATHBHBIC BAaPHAHTHI 0XXHIAEMBIX
M3MEHEHHH CUTYalluy ¥ TP HAJIMYUH YIIPABIAIOMNX ASHCTBUH, ¥ IPU X OTCYTCTBUH.

AHanmn3 HECKOJIBKUX AJIBTCPHATUBHBIX BAapHUAaHTOB pPa3BUTHA CUTyallUd B Cq)epe
YIpaBJICHUA KadyCCTBOM IIPEAOCTABJICHUA TPAHCIOPTHBIX YCIYyT O6BI‘-IHO OKa3bIBACTCA
Oosiee mHPOPMATUBHBIM U CHOCOOCTBYET BBIpaOOTKEe Oosiee 3PPEKTUBHBIX (HOpM
yIpaBJeHUs] KayecTBOM. B ciyyae HEOOXOAMMOCTH OTOOpaHHBIE paHee OCHOBHBIC
aNbTEepHATUBHBIE BAapHAHTH (HOPM YIpPaBICHHUA JOJDKHBI IIOJBEPraThcsi aAeKBaTHOM
CPaBHHTENILHOM OLIEHKE U YTIyOJIeHHOH MpopaboTKe.

K sTomMy MoOMeHTy Takke MAODKHa OBITh c()OPMHpPOBaHA OLCHOYHAs CHUCTEMA,
BKJIIOYAOIIasi OCHOBHBIE (PaKTOPHI (YACTHUYHBIE KPUTEPHH), KOTOPHIE BIHAIOT Ha pa3BUTHE
CHUTYaIMH T10 YIIPABJICHUIO Ka4eCTBOM ITPEAOCTABICHHS TPAHCIIOPTHBIX YCIYT, OLEHKY MX
CPaBHHUTENbHOM BA)KHOCTH, IIKAJIBl /s OMNpEIeTeHUs 3HaueHHH (akTopoB NpH
CPaBHHUTEIHLHOM OIIEHKE OCHOBHBIX JIbTEPHATHBHBIX BAPHAHTOB YIPABIISIOMINX ACHCTBUI
B TIL.

Bonee anexkBarHas OLEHKA ajJbTEPHATUBHBIX BAPUAHTOB YIPABIAIOIIUX ACHCTBUM
B TII moxeT 6])ITI) MOJIyd€Ha Mpu UCIOJb30BaHNU METOA0B KOJIJIEKTUBHOI'O 3KCIICPTHOI'O
OLICHUBAHMU.

Koneunbrii pesynpTaT paboThl Ha O3TOM OJTalle — BBIHECEHHE CYXKACHUS
O IPEUMYIIECTBE AJIBTCPHATUB, TMPCATOKCHHBIX CUCTCMHBIMHU aHAJIUTUKAMU JIAITY,
KOTOpOE NPUHUMAET pPelIeHue 1o AaHHo# mpobieme. Ha aTom nporecc paspabotku Gpopm
YIIPaBJICHUS KAYECTBOM IIPEAOCTABICHHS TPAHCIIOPTHBIX YCIIYT 3aKaHUYMBAETCSL.
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CremyeT OTMETHTb, YTO Ha BBIOOpP AQITOPUTMa ONpPEIEICHHS pPe3yJIbTHUPYIOMeH
9KCIIEPTHON OLICHKH BO MHOT'OM BJIMSET XapakTep IOIYYSHHOH B MPOLECCE IKCIEPTUIBI
UH(POPMALUH, BBUIY TOTO, YTO KOJIMYECTBECHHas MH(opMaius TpeOyeT OJHHUX METOLOB
00paboTKH, a Ka4ecTBEHHAs — APYTHX.

5. OIEHKA ®OPM YIIPABJIEHUSI KAYUECTBOM, UX PEAJIU3ALIUSI,
AHAJIN3 PE3YJIBTATOB

IIpn cpaBHUTENbHON OIEHKE aNbTEPHATHBHBIX BapuaHTOB (OPM YHpPaBICHHA
Ka4eCTBOM MPEIOCTaBICHUS TPAHCIIOPTHBIX YCIYT MOTYT HCIONB30BaThCS CIELNUAIBHO
pa3paOOTaHHBIE OIIEHOYHBIE CHCTEMBI, OCOOCHHO B CIIlydae MHOTOKPHUTEPHAIBHOTO
OLICHWBAHMA, pa3pabOTKa OIIEHOYHOW CHCTEMBI MOJXKET TAKXKE MpexycMaTpUBaThCA
B IIpoliecce ocymecTiasieMoit skcnepTussl [3]. KomnexTuBHas skcmepTusa sABIsSeTCA
OJTHUM M3 OCHOBHBIX MHCTPYMEHTOB PEaIM3allii Ba)KHBIX (JOpM yNpaBieHUs] KaueCTBOM
IIPEIOCTABJICHUS TPaHCIOPTHBIX ycayr B TIIL

Pa3paboTka u peanu3zanusi KOJUIEKTHBHOTO OLEHUBaHUS ()OPM YIPABICHUS KaYECTBOM
— onHa W3 HauOoJiee BaKHBIX MNPOLEAYp Ipolecca OpraHU3alUU IPEJOCTaBICHHS
TpaHCHOPTHBIX ycayr B TII. B ommume oT paccMOTpeHHON NpOLENYyphl ONpeENeICHUs
pE3YIBTHPYIONIMX OKCHEPTHBIX OLEHOK, OHA IPEIyCMaTPUBAa€T HE TOJBKO pacueT
pesynbTaTa KOJUIEKTUBHOW OKCHEPTH3BI, HO TaKXKe: HCIOIb30BaHUE CIEHUAIBHBIX
METOJIOB  OTKPHITOTO  OOCY)XICHHUS  aJbTCPHATUBHBIX  BApHAHTOB  pEIICHHH;
JOTIONTHUTENbHBIH  00MeH HH(pOpManued MeXIy JHIaMH, KOTOpble IPUHAMAIOT
HEMOCPEACTBEHHOE y4yacTHe B IpolLecce MNPHUHATHS — PEIICHUi; COrIacoBaHHE
MIPOTUBOIOIOKHBIX TOUEK 3PEHUS; IOUCK KOMIIPOMHCCA U JIpyToe.

Euie omHUM BaXHBIM OTJIMYHEM OOCYKAAeMbIX KOJUIEKTHBHBIX HPOLENYp SIBISETCS
TO, YTO pELICHUS, KOTOPble NMPUHUMAIOTCS KOJUICKTUBHO, OKOHYATENbHBI, TOTJa Kak
pe3yIbTUPYIOIIME S3KCIEPTHBIE OLEHKM CIyXaT JHIIb HeoOxoxumon ©6azoil s
NpeAbIayIIero ananu3a (GpopM ynpaBieHHs KaueCTBOM IPEJOCTABICHHUsS TPaHCIOPTHBIX
YCIIyT.

Ecnmm pa3paboraHa KOHKpeTHas (opMa yNpaBieHHs KaueCTBOM YCIyT, TO HE MEHee
BRXHBIM 3a/laHMEM SIBIISIETCS ee ycremHas peanusamus. [ 3Toro HeoOXoammo
COCTaBUTh TNPOTpaMMy WM IUIaH JICHCTBHH, IOCKOJIBKY OT H30paHHOTO COCTaBa
JIECTBUH, MOCIEN0BATENLHOCTH HMX OCYLIECTBIEHHS, OINPEJEICHHBIX CPOKOB U, IO-
BUIMMOMY, CaMOTO TJIAaBHOTO — pECypCcOB, KOTOpble OOECIEUMBAIOT JCHUCTBHS
WCTIOJTHUTEJIEH, KOTOPBIX TPEOYET OCYIIECTBICHNE dTUX JCUCTBUIA, 3aBUCUT MHOTOE. [TpH
3TOM CJIelyeT OTMETHTh, YTO MpoTrpaMMa WIH IUIaH — 3TO He pa3 M HaBCeTJa 3aJlaHHas
Jnorma. Benp Mbl )KMBEM U ACMCTBYEM B MUPE, KOTOPBIN U3MEHSETCSL.

Ooecnieuenne sd¢dextuBHoN aesitensHocT TII B chepe ympaBineHus KadecTBOM
TPAHCHOPTHBIX YCIYT MpeayCMaTpUBAaeT HENPEPHIBHBIN KOHTPOJb 3a XOJIOM peai3aluu
MPUHATBIX TpOrpaMM M IIaHOB. COBpEeMEHHBIC YNpaBIEHYECKHE TEXHOJIOTHH, KOTOpHIE
UCTONB3YIOT KOMIBIOTEPHOE CONPOBOXKICHHE, [JAIOT BO3MOXKHOCTb OJHOBPEMEHHO
OTCJIEXKHUBATh XOJ pealu3al¥ 3HAYUTEIBHOIO KOJIMYECTBA MEPONPHUATHH B Pa3HBIX
cdepax u HanpaBieHUAX nearensHoctu TI1.

Peanm3oBaHHBIN TUIAaH yIpaBICHYSCKUX JACHCTBHHA WM €ro (parMeHT, KOTOPBIHA
NPE/ICTABISIET MHTEPEC, JOJDKHBI OBITh IMOJBEPTHYTH TINATEIHHOMY aHAJIU3y C LEJBIO
oueHkn 3(dexTHBHOCTH peanu3anuy (HOpPM YHPABICHHS KadyecTBOM TPAHCIIOPTHBIX
yciryr. Takodl aHanw3 MOJDKEH OMNpPENeuTh: ciabble W CHIBHBIE MeCTa MPUHSATHIX
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pELICHNH M IUIAaHOB MX pealu3aldi; JONOIHUTEIbHBIE BO3MOKHOCTH M TIEPCHEKTHUBHI,
KOTOpBIC OTKPBIBAIOTCS B PE3yJbTaTeé MPOHUCXOIAIINX H3MECHCHUH; ONOIHUTEIbHBIC
PHCKH, KOTOPBIE MOTYT MOBIIHSATEH HA TOCTHKCHNE HAMEUEHHBIX LIENeH.

D¢ deKTHBHBII PYKOBOANTEND JODKEH CAENATh U3 3TOTO COOTBETCTBYIOLINE BBIBOIBI
M Y4eCTb MX TNpH pa3paboTKe W pealu3aluu JApyrux (opM YHpaBlieHHS KaueCTBOM
MpPeJOCTaBICHUS TPAHCTIOPTHBIX YCIIYT.

6. BBIBO/1bl

CucreMaTH3UpOBaHbEl OCOOCHHOCTH TIporecca pa3paboTKu W peanu3anuu  GopM
YIpPaBJICHUs] KaueCTBOM IPEAOCTABICHHS TPAHCIIOPTHBIX YCIYr (TIOCTaHOBKA LeJeil)
TPAHCIIOPTHBIM ~ IPEINpPUATHEM, KOTOpble  KacaloTcid IONy4eHUs HH(POpMaUuH
O CUTyallud, HpOTHO3a WM aHamu3a mojoxeHus (mpouecca). Ilpemycmorpena
JUAardHoCTukKa CUTYyalluu, BBIABJICHUEC €€ HpO6HeMHLIX ACIICKTOB, a TaKX¢C pa3pa60TKa
IMMpOTHO3a pa3BUTUA CUTyallukdK W Ha OJTOM OCHOBAaHMM IIOCTAaHOBKa HpO6HeMbI
u GopmupoBaHue LeNel ynpaBieHUs] Ka4eCTBOM MPEJOCTABICHHUS TPAHCIIOPTHBIX YCIIYT.
K 061oky »ramoB pa3paboTku (GopM YIpaBlIeHHS KadeCTBOM OTHECEHa IIOCTAaHOBKA
3aJaHMs, TCHEPUPOBAHNE ANbTCPHATUBHBIX BAapUAHTOB M OTOOP OCHOBHBIX BapUaHTOB.
OO600nIeHbl MOAXOABI K pa3paboTKe CLEHAPHEB Pa3BUTHSA CUTYallld M OKCIEPTHON
OLICHKH OCHOBHBIX BapHaHTOB pa3paboTKH (GopM yHpaBlCHHUS KadyeCTBOM TPAHCIIOPTHBIX
yeryr.  CocTaBisfolIMe Ipollecca peanu3alMd  (OpM  yHpaBleHHs, aHAIU3 ero
pe3yNbTaToB NPEIyCMAaTPHBAIOT KOJUICKTHBHYIO OKCIICPTHYHO OLCHKY, NpHUHATHE
OKOHYATEIFHOTO peleHHs, pa3paboTKy IUIaHa ACHCTBHN, KOHTPOJIb pPeasi3aliy IUIaHA
W aHallM3 PEe3yJbTaTOB PAa3BHTHS CHUTYyallUd Ha OMNPEAEICHHOM PBIHKE TPaHCHOPTHBIX

YCIYT.
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LOGISTIC SECURITY SYSTEM
OF LIQUID FUEL SUPPLY

In recent years a number of political, natural, economic, social and technological factors
have contributed to the discussion about the security of supplies of crude oil and its
products. There are many questions as to how a logistic security system of supply should be
built to meet the requirements for effectiveness, efficiency, flexibility and continuity.
Although the subject is so often discussed, it still seems to be not quite understandable and
clear. This paper is an attempt to refer to this issue through a theoretical analysis of the
concept and structure of the logistic security system of liquid fuels supply. The first part of
the paper presents the issues pertaining to a logistic system approach, which is the starting
point for a further discussion. In the second part are the basic conditions for the functioning
of the crude oil market. Additionally, the subject revolves around the interpretation of the
energy security term and its fundamental components. In turn, the third part leads to the
identification of elements and structure of the logistic system of liquid fuels. The paper ends
with considerations about the usefulness of the results for further research on the logistic
security system of supplies of crude oil and its products.

Key words: logistics, system, security, crude oil, liquid fuels

1. APPROACH TO A LOGISTIC SYSTEM

The word “logistics” has its roots in ancient Greece, it comes from the Greek word
logos, logikos, logistikon that is synonymous with understanding, reasoning, organizing
principle, a man of fine thinking, a rational man, the forces of reason®. Man, since the
earliest times, has always undertaken logistic activities, only their subjective, objective,
or functional scope has been subject to changes. Despite this, the application of logistics
in business only dates from the 1950s. At the beginning, logistics in a company served
only an auxiliary function and was inferior to the main technological processes. The
measures taken were merely partial and not based on a uniform concept. The next stages
in the development of logistics in business were a response to the changes taking place in
global markets. In industrialized countries, the position of the consumer strengthened,
which shaped the size and structure of supply. At the same time the processes of political
and economic integration taking place in the world have contributed to the increased
pressure on time. In addition, favourable factors include the rapid development of
information technology and telecommunications, substantial progress in the production of
work and harmonization of standards and regulations.

In the literature of the subject there are many definitions of logistics, which have been
developed depending on the knowledge and experience of the author, their main interests,
or the year the definition was created. But there is no one universally applied and accepted
definition of the term. In epistemological terms, logistics is an area of economic

! PhD Zdzistaw Jedynak, The Faculty of Management, Rzeszow University of Technology, Rzeszow.
2 Szymonik A., Logistyka i zarzqdzanie laficuchem dostaw, Difin, Warszawa 2010.
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knowledge, which examines the events and processes that determine the flow of material
goods, people and related information in the economy. According to a subjective criterion
in the logistics, the flow is considered in two formulations: narrow, within an
organisational unit, and wide — across the entire supply chain (co-operating in various
functional areas of mining companies, manufacturers, retailers, service providers and their
clients, among which is the logistic flow). Therefore, the direction of actions in logistics is
to ensure a full range of intra- and inter organizational relations. Integration has to cover
four basic areas: technical and technological, legal, informational and economic-
organizational. In terms of a concept, logistics is a philosophy of thinking about managing
the process of movement of goods, people and information, based on a systems (overall)
approach. It should be emphasized that the traditional organizational structure of
enterprises has a vertical construction, while the logistic flow takes place in a horizontal
space. Consequently, the decisions in individual divisions are independent from each
other, which causes difficulties in the organization and coordination of tasks.

The word “system” is widely used and refers to the issues, events and objects that are

seen in a comprehensive manner. Generally, it is a separate part of our reality, which
constitutes a system of interrelated elements that have a specific construction and create
an orderly entity according to the accepted rules. A systems approach to real events (the
theory of systems) was used as early as in the 1930s. Initially popular in the biological
sciences, it was later widely used in social and technical sciences as well. A systems
approach is when the studied phenomena is examined wholly, not just selected
components of it, and on this basis broad conclusions are formulated. It is assumed that
the properties of the system as a whole are not identical with the properties that
characterize its individual components. The basic principles of a systems theory®:
the whole is the most important, the part plays a secondary role;
the condition of the interrelation of parts in the whole is their integration;
the parts play their roles in the light of the purpose for which there is a whole;
the nature and function of the part is the result of the position it holds in its entirety;
on the one hand, the whole is a system, on the other, it behaves as a single part;
everything must start with a whole.
In the end, the literature is a logistic system "encompasses all human and technical
means as well as methods of operation and the organizational and legal norms in their
mutual functional relationship, used to optimize the movement, handling and storage of
materials, together with information™. Depending on research needs, one can extract
various types of logistic systems. The most general, widely used division takes into ac-
count both the spatial (related to the number and type of actors) and organizational struc-
ture (including methods of organization and logistic flow management). The classification
of logistic systems and their description are presented in table 1.

% Logistyka, pod red. D. Kisperskiej-Moron, S. Krzyzaniaka, Biblioteka Logistyka, Poznan 2009.

* Figura J., Kos B., Metodologia modelowania tarcuchéw logistycznych w aspekcie funkcjonalnych i organiza-
cyjnych uwarunkowarn systeméw mikroologistycznych, Wyd. Akademii Ekonomicznej, Katowice 1996, s. 8.



Logistic security system of liquid fuel supply 83

Table 1. The basic classification of logistic systems

Name Description

by the institutional criterion

internal organizational system, includes the organization of economic and

* micrologistics system administrative framework which is followed by the logistic flow

intersystem, exceeds the boundaries of individual enterprises, and thus include

* metalogistics system the interaction of several enterprises in the logistic flow

complex system, is of a general economic character, composed of many
interrelated compressed systems of meta- and micrologistics which participate in
a broad definition of the logistic flow

e macrologistics
system

by the phase criterion

system that operates within a wide range, from market vendors to sales market,
based on an integrated approach to obtain the needed resources (raw materials,
semi-finished, information, staff, etc) in sufficient quantity and quality, at given a
time, place and at a right price

o |ogistics supply
system

e logistics production technological process support system, includes activities that are associated with
system the supply of production of the necessary resources and transfer of semi-finished
and finished products to distribution warehouses

o |ogistics distribution sales process support system, aimed to adjust the size and structure of offered
system products to its market demand, can be supplied in accordance with market needs
as to quantity, quality, time, place and price

by the functional criterion

e transport system system for physical movement of goods and people from the point of origin to the
point of destination, using appropriate technology and productive forces
e warehouse system stockholding system with handling activities, using appropriate technologies,

storage buildings, having the technical means, managed and operated by people

e stocks system amount and structure management system of the stocks currently unused, and
suitable for further processing or sale, located in the logistic system

system of management and service of packaging throughout its lifecycle, located
in the logistic system, which realise the security, storage, transport and
informational function

e packaging system

system of orders processing and customer service, it includes integrated
management of activities using all available forms of logistic activities in order to
achieve the level of customer satisfaction at the lowest possible global costs

e customer service and
order system

Source: own work

2. FUEL DEMAND AND SAFETY OF ITS SUPPLY

The actual value of crude oil in the world today is the result of the strategic role it
plays in the development of a given civilization. In economics, this is product described as
"rare", which means that the resources available (in terms of quantity, location and time)
are not sufficient to satisfy all the reported needs. This is due to man’s growing needs for
fuel alongside numerous limitations to access to oil °. On the oil market barriers to access
to fuel are, on the one hand, shaped by “natural” factors, such as physicochemical
characteristics of excavated material; also, petroleum is a finite and non-renewable

® Monthly Oil Market Report, Organization of the Petroleum Exporting Countries, June 2012, http://www.
opec.org.
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resource in “the human horizon” (current levels of stocks, taking into account the size of
current consumption and the lack of a macroeconomic changes, is set at 50 years); oil
reserves are located in a limited number of countries, there is a considerable discrepancy
between where the greatest oil consumption occurs and the location of extraction, which is
confirmed by the analysis of the data in tab. 2. and fig. 1. On the other hand, there exist
the so-called artificial factors related to the size and structure of human activity. These
include phenomena occurring in the further surroundings, e.g. political, legal and
administrative, economic, socio-cultural and technological; they also result from the size
and structure of physical, financial and human resources that are available to market
participants. Because of the existing restrictions of access to oil, reported fuel needs are
competing against each other. This means that in order to satisfy the given group of fuel
needs one must give up on attempting to satisfy the others at the same time. Of course,
with the economic, organizational or technical progress the designated boundary moves
further and further away.

Table 2. World oil balance in 2011

Resources ?c:!:]%g % Supply r:n(:rl]lrllgg % Demand ?2)':]',:22 %
OPEC” 1684 | 72,4 | OPEC” 16959 | 424 | USA 8336 | 205
Canada 28,2 | 10,6 | Russia 5114 | 128 | UE™ 6459 | 1509
Russia 121 53 | USA 352,3 8,8 | China 4618 | 11,4
Kazakhstan 3,9 1,8 | China 203,6 51 | Japan 2014 50
USA 37 1,9 | Canada 172,6 43 | India 162,3 4,0
Brazil 2,2 0,9 Mexico 145,1 3,6 Russia 136,0 34
World 2343 | 100,0 | World 3995,6 | 100,0 | World 4059,1 | 100,0

* OPEC - Organization of the Petroleum Exporting Countries; ** The European Union

Source: Statistical Review of World Energy, British Petroleum, June 2012.
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Figure 1. The World oil trade trends in 2011
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Source: Statistical..., op. cit.

Crude oil is a product directly addressed to a narrow group of customers (refineries).
However, the needs for this raw material are secondary in relation to the reported needs of
the society, economy and government. In other words, the final size of the demand for oil
depends on the size and structure of final products®. Therefore, the factors determining the
demand for oil products include: oil prices; economic growth and changes in its structure;
income and the size and structure of household expenses; population and its age structure;
geographical distribution of population; population movements; the size and scope of
tourism; the size and structure of investments; the size and scope of the use of means of
transport and their branch structure. In contrast, the factors that can reduce oil needs
include: fluctuations and high world oil prices; changes in the structure of the transport
sector; decline in population; state policy on the environment; increased efficiency in
a direct and indirect oil use; development of alternative energy sources.

Man lives and works in the conditions of potential risks, which are activated under the
influence of unfavorable changes occurring in the natural and anthropogenic environment.
From the ontogenetic, social or population level, aware or unaware of the future
consequences he manages the inner sphere and the environment to maintain the desired
state. Safety is of interest to many in the various disciplines of science. Generally, it
means the state of lack of danger, peace and confidence, or no risk of losing something
that is of particular value, i.e. truth, freedom, family, life, health or work. In recent years,
the global debate on energy security is the result of many factors, such as " the increase of
the awareness of the world's fossil fuel energy resources, awareness of the crucial impact
of energy on economic development, awareness of the impact of energy prices on the
economies of countries, awareness of the bargaining power that the countries rich in
energy resources possess, the escalation of more and more new threats that affect energy

® 0il Market Report, International Energy Agency, July, 2012, http://www. iea.org.
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security"”. Therefore, ensuring energy security has become one of the main existential and

developmental goals of each country ®. According to the Polish Energy Policy Until 2025,
energy security means the state of the economy which allows you to cover both the
current and prospective demand for fuels and energy, would be technically and
economically justified, while minimizing the negative impact of the energy sector on the
environment and living conditions of the society®.

Taking the subject criterion into account, one of the important areas of energy security
is the security of liquid fuels supply (crude oil and its products). In literature, there exists a
lack of unanimity in the understanding of this concept and its scope. For example, the
concept is perceived in one way by oil suppliers, and in yet another by their customers. In
this paper, the security of liquid fuel supply means a guarantee of optimal (best, most
beneficial, the most favorable) oil supplies and its products at a level that guarantees the
satisfaction of current and future needs, at prices acceptable by the society and the
economy. The main postulate is the reliability of supply (the guarantee as to quality,
amounts of, place and time) and price (guarantees good relations between the inputs and
the outputs of the system). The actions taken cannot be a single act (security is not
achieved on a permanent basis), they should cover the whole supply chain for mining,
processing, trade and the flow of liquid fuel together with the information in the enterprise
and between the cooperating enterprises. The division of responsibilities for safety include
central and local administration, logistics, mining and processing enterprises of oil and the
end clients. As a consequence, the security of liquid fuels supply operates as part of a
complex body of a political, social, environmental or economic nature. The test of its
division into components is shown in fig. 2.

Figure 2. System security of the liquid fuels supply

Threats System Components
= political, legal » | Supply ®» | - political security
and administrative subsystem

- . ] = legal securit
g | = economic ®» | production | »| J _ y _
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® | andcultural » |3 S| ™| - financial security

« technical ddistribution |5 £ S . .

and trade S5E = logistics security
» ZEC|w»

= = man subsystem P ; = technological security
= and his work » ] 2 22| @ | = technical safety
£ | = means of labor consumption |2 2 7 _
. subject of work subsystem || t | = ecological safety

Source: own work

" Energia w czasach kryzysu, red. K. Kucinski, Difin, Warszawa 2006, s. 128.
8 Yergin D., Ensuring Energy Security. Foreign Affairs. Vol 85. No. 2, 2006, s. 69-82.
® Polityka energetyczna Polski do 2025 roku, Ministerstwo Gospodarki, Warszawa 2005.
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3. STRUCTURE OF THE LIQUID FUELS LOGISTICS

One of the basic components of security supply of liquid fuels is their safety logistics.
A liquid fuels logistics system is a targeted system, extracted from the environment,
having an internal structure consisting of parts (i.e. the components of physical and
abstract parts) arranged according to accepted standards and regulations (both internal and
external). It is a metalogistic system (exceeds the boundaries of individual companies), the
space-time transformation of crude oil and its products, whose main objective is to
provide an optimal flow of information in the enterprise and across the supply chain. For
the purposes of legal, economic, organizational and technical analysis the logistic system
should be considered in terms of a tangible, subjective and functional approach.

In a tangible approach, a logistic system of liquid fuels supply is determined on the
basis of its physical equipment (i.e. means of labour). Means of labour are tools that
directly or indirectly affect the subject of work (crude oil and its products) and are
necessary to perform the tasks in the handling, storage or movement of the object of labor.
These include logistics infrastructure (a group of linear and point objects permanently
connected with space) and suprastructure logistics (rolling stock and equipment, and tech-
nical measures that are most often moving). It should be noted that the means of labour
may be of a mutually complementary character - they complement each other; the use of
a measure of labour determines the use of another, or of a substitutional character — which
is the possibility of replacing a means of labour with another for the same purpose, with
a similar effort.

In a functional approach, a logistic system is a liquid fuel production process to ensure
the flow of liquid fuels, including the information in the enterprise and between
cooperating enterprises, using the appropriate production forces (means of labour, and the
man and his work). The system understood in this way includes both the physical flows
sphere and the regulatory sphere. The sphere of physical movement can be considered in
two approaches. On the one hand, adopting the phase criteria we distinguish the supply,
production and distribution logistics subsystem. On the other, using the criterion of
functional logistics subsystem we distinguish: transport, storage, inventory, packaging,
customer service and contracts. However, the regulatory domain is a complex process of
planning, organizing and control of logistic activities carried out to ensure the smooth and
efficient flow of materials, intermediates and final products.

In a subject approach, a liquid fuels logistics system is a purposeful flow of liquid
fuels together with information, technically, organizationally and economically separated
from other activities. Technical separation means the use of the means of labour to carry
out work of logistic processes. Organizational separation is related to the creation and
operation of an entity that has a specific location, internal structure, and employees.
Economic separation allows for a financial analysis and evaluation of carried out logistic
projects. In this perspective, the structure of the logistic system is presented as a network
of co-operating organizational units in various functional areas. The management of a
logistic system can be done in two ways. The first is at the level of the specified
organizational unit (so-called micrologistic system management) is planning, organizing,
leading and controlling the work of teams of human resources and means of labour to
achieve long-term objectives in the most effective manner, i.e. according to the rules of
economic rationality. The second one occurs at the level of the entire logistic system for
liquid fuels (so-called metalogistic system management). Within the entire system there
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may be conditions favourable for perfect or imperfect (monopolistic and oligopolistic)
competition or for a monopoly. At this stage, currently there is a discussion going on as to
whether the system should be designed and managed, either directly (capital control of the
subjects) or indirectly (standards and regulations) by the central unit (e.g. the state), or
formed exclusively by fundamental factors (i.e. demand, supply, price, etc.).

In conclusion, the concept of the logistic security of liquid fuels supply is a multifacet-
ed issue, and so many different and sometimes incomparable factors must be taken into
account. Therefore, the analysis of the liquid fuels logistics system in a tangible
subjective and functional approach allows us to know the description of the basic
elements of the logistics system and its structure. The end result of the analysis is the
proposed model of the logistic system of liquid fuels, which is shown in fig. 3.

Figure 3. Logistic model system for liquid fuels
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Source: own work

4. CONCLUSIONS
The logistics security system of liquid fuels supply should be considered both as part

of a broader system, as well as a set of interrelated elements of a lower level. It should be
emphasized that a holistic approach to all of the logistics processes leads to the
understanding of the relationship between the individual elements and the assessment of
their impact on the efficiency and effectiveness of the system. Because of complexity of
the individual subsystems and bearing in mind the changes taking place in the
environment (uncertainty), the analysis of the logistic security system of liquid fuels
supply should be carried out simultaneously in a tangible, functional and subjective
approach. A useful tool for the analysis presented is the proposed structure of liquid fuels
logistic system.
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LOGISTYCZNY SYSTEM BEZPIECZENSTWA DOSTAW PALIW PLYNNYCH

W ostatnich latach liczba czynnikéw politycznych, przyrodniczych, ekonomicznych, spo-
tecznych i technologicznych przyczynita si¢ do dyskusji na temat bezpieczenstwa dostaw ro-
py naftowej i jej produktow. Istnieje wiele pytan, jak powinno by¢ tworzone logistyczne bez-
pieczenstwo systemu dostaw w celu spelnienia wymagan w zakresie skutecznosci, efektyw-
nosci, elastycznosci i ciagloéci. Chociaz temat ten jest tak czgsto omawiany, to nadal wydaje
si¢ by¢ nie do konca zrozumiaty i jasny. Niniejszy artykut jest proba odniesienia si¢ do tej
kwestii poprzez teoretyczna analizg pojecia i struktury systemu logistycznego w celu zabez-
pieczenia dostaw paliw ptynnych. W pierwszej czgsci artykutu przedstawiono zagadnienia do-
tyczace logistycznego podejscia systemowego, ktory jest punktem wyjscia do dalszej dysku-
sji. W drugiej czg$ciomowiono podstawowe warunki funkcjonowania rynku ropy.Kolejna
czes¢ dotyczyla interpretacji pojecia bezpieczenstwa energetycznego i jego podstawowych
sktadnikow. Z kolei trzecia cze$é prowadzi do identyfikacji elementow i struktury systemu
logistycznego paliw plynnych. Artykul konczy si¢ uwagami na temat przydatno-
$ci wynikow dalszych badan nad systemem logistycznego zabezpieczenia dostaw ropy nafto-
weji jej produktow.

Stowa kluczowe: logistyka, systemy, bezpieczefistwo, ropa naftowa, paliwa ptynne
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SIMULATION APPROACH TO LOGISTIC SYSTEMS
SYNTHESIS

Many problems in the logistic field have a stochastic characteristic and to create the
mathematical models is very difficult e.g. the city transport, where intervals of arrival cars
to the crossing are stochastic, or production time in manufacturing company depends on
many factors. In these cases could be a solution for the creation model of these processes of
simulation. This paper describes the methodology of the creation the simulation model and
its application on logistic systems synthesis.

1. INTRODUCTION

System can be analyzed and designed:
a) on a real object
b) on a physical model
¢) on mathematical model
d) on heuristic model
e) on simulation model.

The simulation is a synthesis method where designed LS is replaced by a simulation
model, with which all are carried out, with the aim of achieving parameters that are later
applied back on examined and designed LS.[1], [1]

Simulation is one of the last and most expensive alternatives for LS synthesis. Due to
the complexity, stochasticity and variousness of processes; simulation is often the only
option for LS synthesis. [1]

E.g. in case of a very complicated crossing

! Dr.h.c., Prof. Ing. Dusan Malindzak, CSc. Faculty of Management, Rzeszow University of Technology.
? Ing. Jana Vrlikova, FBERG, TU Kogice, ULPaD.
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South
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Fig. 1. The crossing as LS

E.g. if an objective and task is defined: to find an optimal length of green lights in all
directions so that cars wait at the crossing as short as possible and so that the crossing has
the maximal operating efficiency. [1]

Density and conveyance flows are different during peak, times during nights of week-
ends, during holidays or during different seasons.

A particular crossing could be observed and set directly on the real crossing but that
would be unrealistic.

However the crossing can be modeled — we create a physical model with cars and
lights, which is a possible task but only visionary for calculation of essential parameters
(T, Tj, Ty, T,— times of green lights from the north, south, east and west).

This is a possibility to create a mathematical model based on systems for bulk service.
The task is feasible but a model of four or six systems for bulk service interactively ex-
cluding each other activities is extremely complicated.

In this case simulation would be the only solution. A simulation model for a particular
crossing will be created and on this model, experiments will be performed (different
lengths of green lights). Status of each of the cases will be carefully monitored. From
several variants only one — optimal will be selected and applied to the real crossing.

Nowadays only computer simulation models play an important role in the real praxis.

Simulation models are functional models which copy the functions, activities and
processes of a real LS. In our case we are not modeling a crossing but its functions, e.g.
cars come to a crossing, if there is a red light, they wait, if there is a green light, they pass,
etc. Such creation of a simulation model requires a specific analysis described during
creation of simulation model. [1], [1]

Simulation models of LS are mostly discrete, respectively they can be defined as
discrete systems. [1]




Simulation approach to logistic systems synthesis 93

2.

THE STEPS SEQUENCE IN SIMULATION MODEL DESIGN FOR LO-
GISTIC SYNTHESIS

The steps sequence for the simulation model design can be described in fourteen steps [1]:

1.

Problem definition is e.g. wrong function fulfillment; low performance of a shipping
system, long waiting duration at the crossings, violation of delivery dates, overload
of intermediate operation buffers, efc. objective definition follows the problem defini-
tion. E.g. to find an optimal length of a green light at the crossing, dinf tight place of
a manufacturing process, design optimal capacity of intermediate operation buffers,
etc.

If a particular object (a company, crossing, conveyance system) exists, we define a
system on it (a LS) on which we would like to verify a topology, elements parame-
ters, transmittance, capacity utilization — variables: times, position, capacity.

If a real system doesn’t exist, we have to conclude from its project, design, meaning
simulation model assumes the existence of projected system in real or project
form.

definition of variables for simulated model, what characterize particular LS (ts, T, Ty,
1, — time durations from the north, south, east and west), P — transmittance, etc..

synthesis assignment is a transformation of defined LS into a system of bulk service
respectively other formalized system we are able to model by a particular simulation
tool (language, system). e.g. a crossing is pictured as six simple bulk services of
which two or three can work simultaneously. The others are interlocked. E.g. a cross-
ing is transitive in directions S— N and N—S, other directions are interlocked.
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Fig. 2. Model of a crossing as bulk service system

Selection of simulation tool — a simulation system for model cretaion. It can be —
a universal language e.g. Pascal, C++, however a creation of simulation model is more
complicated; or it could be one of block-oriented simulation languages e.g. GPSS,
SIMAN, or one of iconic languages SIMFACTORY, EXTEND, which are necessary
to be skilled in but a model creation is significantly easier. This is the only disad-
vantage of simulation model synthesis, because the designer must be skilled in at least
one of the simulation languages or other tools.

Creation of global simulation_model — conceptual simulation model — which the
element of a real system will be modeled by what element or tool of simulation lan-
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guage, e.g arrival of cars at the crossing will be modeled by generating random num-
bers in GPSS represented by GENERATE block, in SIMANE by CREATE block; ma-
chine operation will be modeled in GPSS by orders:
- SEAZE CROSS
- ADVANCE Ty, T, (processing time, processing time dispersion)
-RELEASE CROSS,
Such modeling will be carried out by other blocks in SIMFACTORY, and others in
SIMAN etc.
Steps 5 and 6 are the most creative, they are the center of the synthesis and require
abstract, creative way of thinking, knowledge in philosophy of object programming.

Object —
logistic system

!
Problems and goals
definition

4 (14
Definition of
functional logistics
system

Aplication the
optimal solution

Y

3]

Definition of the
variables

A
The creation the
formalized model of
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The design global
simulation model

4

74
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[9] Y 12 13
. . In n .
Simulation model puts and . Evalution the
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v 10 L 11
X
——>» Experimentation > .
X Results evalution
E— with model >

Fig. 3. Sequences of steps during LS synthesis with SM
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10.

11.

12.

13.

14.

Creation of models, elementary processes and definition of parameters, func-
tions and blocks:
- Division of a model into elementary components — inputs, array, machines,
buffers, dividing, cumulating, quality control, etc.,
- Generating of random numbers (modeling of inputs, orders, violation),
- Process synchronization,
- Time control in simulation model (TIMER),
- Gathering locations and evidence of results in the model,
- Output definition — variables and their functioning.
Transcribing of model into command of simulation language — creation of simula-
tion model (according language type).
Verification of simulation model:

a) From a logistic point of view — if processes in the real system perform the
same way as in the model, if a model truly reproduces the behaving and
functions of the real system,

b) From a formal point of view — if syntax of used language is ensured
Till the logistical correctness must be controlled by particular controlling
steps by a designed (e.g. model flows control, their directions and capacity),
formal point of view which is controlled by a selected language compiler —
simulation system.

Experimentation with model — Simulation is time that passes by during the model
experiments or duration of simulation model compared to the real time. The essential
question is how long is required to simulate a real system so that results (proceed sta-
tistically) can be approved as valid for a designed LS. Due to the complexity of LS
relations, very often there is no possibility to define a simulation time. But the more
precise results we want to achieve, the longer simulation time is required. There is
one simple rule. Simulation is performed when

|Xi - Xi+n| =p

This means, that the difference of variable x; values during i experiments and i + n
experiments is smaller than defined precision — p. If required precision was achieved
during experiments, simulation can be finalized.

Evaluation and result calculation. From the experiment with simulation models are
collected the elementary data for the calculation the defined variables.

Experiment iteration with another variant. When simulation model is created, it
can be used for more than one variant. The simulation approach of the logistic system
synthesis allowed to find not only a solution, but good one optimal solution. This is
reason for changing the inputs in data and model parameters and to simulate next var-
iant.

Variant evaluation and selection of optimal solution. After the simulation the set
of variants by define criterion (e.g. minimum waiting time, maximum number of cars
with pass the crossing,...), is an optimal variant of the solution selected.

Application of a solution to a real system. Result of simulation is applied to the
researcher object — logistic system.
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3. THE TREND IN SIMULATION SYSTEMS DEVELOPMENT

Evolution of simulation tools, languages and systems leads to a creation of client-
oriented simulation systems.

When all processes during analysis and synthesis of simulation models are pictured
in the sequence figure.

[ >—o-o0-00-0-000Ccoo0o >

1 2 3 45 6 T 8 9 10 1 12 13 14

There can be defined four generation (levels) of simulation tools by the number and
level of realized steps in simulation model design. [1]

E.g.

1) By applying PASCAL, FORTRAN, C++, ..., general languages, the designer ex-
ecuted all 14 activities in the synthesis of LS.

2) XXX is applying GPSS (Block-oriented simulation systems) designer executes
activities 1, 2, 4,5, 6, 8,9, 11, 12, 13, 14 and GPSS activities 3 and 10.

3) By using SIMAN, designer realized activities 1, 2, 4, 5, 6, 13, 14 and SIMAN (In-
teractive simulation system) activities 7, 11, 8, 9 comunication with designer.

4) Application the EXTEND - the object-oriented simulation systems, the designer
have to realized activities 1, 2, 5, 13, 14 and simulation system by comunication with
other designers. [1]

For modeling logistic system are most often applied discretely - object oriented simu-
lation system, a.g. SIMFACTORY, EXTEND, ARENA, WITNESS, SIMPLE ++. [1]

4. CONCLUSION

In this article is described the methodology for creation the simulation model the lo-
gistic systems of the discrete character. This paper described individual steps for simula-
tion model creation, verification and application, when are applied the simulation systems.
In the paper are compare activity of the designer with application different generation of
simulation languages.
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SIMULATION APPROACH TO LOGISTIC SYSTEMS SYNTHESIS

Many problems in the logistic field has a stochastic characteristic and create the mathe-
matical models is very difficult e.g. the city transport, where intervals of arrival cars to the
crossing are stochastic, or production time in manufacturing company depends on many
factors. In this cases could be solution for creation the model of this processes the simula-
tion. This paper describe the method of creation the simulation model and its application on
logistic systems.
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Vasil MATEICHYK!
Viktoria HRUT’BA?
Vadym ZIUZIUN?

OLEHKA 3®®EKTUBHOCTHU NPOI'PAMMbI
IKOJIOI'MYECKOU JIOTUCTUKU ITPEANIPUATUA

B pabote paccMOTpeHBI 00IIHe MOAXOABl W METOABI OLICHKH Ka4eCTBA BBITOJHEHHS
nporpamM. IIpoaHann3upoBaHbl 0COOCHHOCTH BHEAPEHHS HPOTPAMMBI SKOJOTHYECKOM
JIOTUCTUKH TPAHCHOPTHBIX MNpeANpusTHii. Pa3paboTaHbl OCHOBHBIC ITOKA3aTENN OLEHKU
3¢ (EKTHBHOCTH peaTn3alliii IPOTrPaMMEIL.

1. BBEAEHUE

IIporpamMma 5KOJIOTHYECKOW JOTHCTUKU MPEANPHUATHS HpPEIyCMaTpPHBAaeT BHEAPCHUE
JIOTHCTUYECKOW CHUCTeMbI oOOpallieHus ¢ OTXOAaMH 3a CYeT pCeHICHUSA 3a7ayu
MHOTOKPHUTEPHATIbHON ONTHMU3AIMHK TPH HATMYHUM HECKOJBKUX IEJEBBIX (YHKIUH —
MUHUMU3AIMS HETaTUBHOTO BIIMSHUS OTXOI0B Ha OKPYXKAIOIIYIO CPENy C MaKCUMU3aIuei
3G GEKTUBHOCTH  JIOTUCTHYCCKMX MPOIECCOB  OOpalleHHs ¢ OTXOJaMH  CaMoro
npeanpustud [1].

OnpeneneHre MapaMeTpoB ONTHMH3AIUK JIOTUCTHUECKOTO TIpoIlecca IMO3BOJIUT
obecreunTs cOOp, CBOEBPEMEHHOE 00C3BPEKUBAHHUE W YAAJCHHUE OTXOIOB, COONIOCHHE
TIPaBHJI HKOJIOTHYECKON OE30MaCHOCTH MpH OOPAICHUH C HUMH, CBEJCHHE K MUHUMYMY
o0pa3oBaHHE OTXOJOB ¥ YMCHBIICHHE VYPOBHA WX ONAcCHOCTH, oOecreueHue
KOMIIJIEKCHOT'O HCI0JIB30BaHUS MaTepHaIbHO-CBIPhEBBIX peCypcoB; Oyner
CIOCOOCTBOBATh MaKCHMHU3AIUH YTHIIM3AIUH OTXOIOB IIYTEM IIPSIMOTO WIIA MOBTOPHOTO
HCIIONE30BaHUs PECYPCOIIEHHBIX OTXOIIOB, 0OCCIIEYHTh OE30MacHOe YAalIeHHE OTXOJIOB,
HE TOJJIeKAINX YTUIN3AINKH, IyTeM BHEAPEHUS COOTBETCTBYIOIIMX TEXHOJIOTHH,
IKOJIOTHYECKU OE30MAaCHBIX METOJIOB M CPEJICTB 0OpAIleHUs C OTXOJaMHU.

BaxHbIM 00s13aTEIBHBIM 2JIEMEHTOM PEAIN3aIMU MTPOTPAMMEI SIBJISIETCS YCTAHOBIIEHUE
nokasareneii d(PQPEeKTUBHOCTH TPOTPaMM - KOJHMYECTBEHHBIX U  KA4€CTBEHHBIX
MapaMeTpoB, KOTOpble OyAyT UCIHONB30BaThCS I OIEHKH pPe3yJbTaTHBHOCTH
MPOrpaMMBbl M ONPEENICHUS] CTETEeHU IOCTHKEeHHs uenei. [lokazaTenu BBIOTHEHHS
MPOTPaMMEI TI03BOJISIET IIPOTHO3UPOBATh TIOKA3aTENIN KadecTBa WIIM KOHEUHBIH pe3ybTarT,
KOTOPBII O0IIECTBO MOTYYaeT B pe3ybTaTe BHIIOJHEHHS porpaMMebL. [loaToMy crcTema
OIICHKH TOKa3aTeJei SBISETCS OCHOBOW JUIA IUIAHUPOBaHUS Oymymux neiictBuil. OHa
JaeT BO3MOXXHOCTH OIPEICIUTh MPUIMHHO-CICICTBCHHBIC CBS3M MEXAY OIICHKOH,
HaIpaBJICHUEM JICSITSTPHOCTH U BBIICJICHHBIM (PMHAHCUPOBaHHUEM.

Dr hab Vasyl Mateichyk, profesor, Widzial Zarzadzania i Marketingu, Politechnika Rzeszowska
Dr Viktoria Hrut’ba, Katedra Ekologij, Narodowy Uniwersytet Transportu w Kijowi, Ukraina.
*Mgr Vadym Ziuziun, Katedra Ekologij, Narodowy Uniwersytet Transportu w Kijowi, Ukraina.
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IMosTomy menpro paboTHl ecTh pa3paboTKa MOIXOAOB K (POPMHPOBAHHIO CHCTEMBI
nokasatesieil 3p(eKTHBHOCTH MPOrpaMMbl HKOJIOTHYECKOH JIOTMCTHKU TPAaHCIIOPTHOTO
TPEANPUATHS.

Jis mocTrKeHusT TaHHOM IeNd B paboTe HE0OXOAUMO PacCMOTPETh OOIIHE TTOAXOJIBI
M METOJABl K OIICHKE KadyecTBa BBIMOJHCHUS MPOrPaMMbl; TMPOaHATU3UPOBATH
OCOOCHHOCTH BHEAPCHHS MPOTPAMMBI  JKOJIOTUYCCKOW JIOTUCTHKU TPAHCHOPTHBIX
TOPENPUITHI; Pa3padoTaTh OCHOBHBIC MMOKA3aTeNH OICHKH (H(HEKTUBHOCTH peai3aliu
MPOTPaMMBEI.

2. OCOBEHHOCTH ®OPMHUPOBAHHUS CUCTEMbI TOKA3ATEJIEA
IOPEKTUBHOCTU NPOT'PAMMBI

IMox cucremoii moka3zareneil >(QQPEKTUBHOCTH MpPOrpaMMbl OyAeM IOHUMATh
COBOKYIIHOCTh IIOKa3arelsieil, pa3pabOTaHHBIX IJIsi HECKOJBKHX YPOBHEH YIpaBieHUs
peanusaiueil nporpammsl. IIpu MOCTpoeHHH TakoOH CHUCTEMBI 1Ieleco0Opa3’HO MOAENUTH
BCE I10Ka3aTeNId Ha HeCKOJIbKO rpynil. B tabi. 1 npeacTaBieHo Tpu rpynnbl MokaszaTesaen
3¢ PEKTUBHOCTU IPOTPAMMBI.

Tabmuua 1. Knaccugukanys nokasarenei 3¢ peKTHBHOCTH IIPOTPaMMBI

HaunMeHOBaHIEe TPYIITBI [Tpumep nokazaresns Crparerus
O0111e HHOANKATUBHEIE CreneHs JOCTIDKEHHUS LEIN B obmeM BUIIE
[I0Ka3aTeN! BBIIOJIHEHUSI | MPOrPaMMBbI; CTEIICHb XapaKTepU3yIOT
IPOTPaMMEI BBITIOJTHEHNUS 3384 IPOTPAMMBI; | IOCTHIKEHHE

YPOBEHb CHIKCHHUS KOJIMYECTBA CTpaTeTMYEeCKUX  Liesei
OTXOJIOB BBIITOJHEHHS IIPOTPAMMBI
INokazarenu BbiOopa | CreneHb MIPUOPUTETHOCTH | XapaKkTepu3yoT
MIPOEKTa, NPOEKTa, CTENeHb 3HAYNMOCTH | KPHTEPHH BBIOOpA
OpUEHTUPOBAHHBIC Ha | HampaBJieHHS TI0 YJIYYLICHUIO | MPOEKTOB MJISl PEIICHHS
BBINOJIHEHHE 3a/la4 | COCTOSIHUSI OKPY)KaloIIeW cpenbl; | 3aaad JTOCTHKEHHS
IPOTPaMMBI CTElNeHb MOTCHIIMAIBGHON | CTpAaTeTHYecKuX  Leiel
3¢ PEKTHBHOCTH MPOEKTA IPOrpaMMBI
IMokazarenu BoInonHEeHUst | OCBOSHHBIN 00BEM; BpeMst XapaxkTepusyoT
MIPOEKTa, KOTOpBIE | pealu3aliy IpOeKTa, YpOBEHb peeHue 3aga4
XapaKTepH3YIOT PHCKOB B IIPOEKTE; H3MEHEHHE JOCTYKEHHS
OTNEPaLMOHHYIO HKOJIOTHYECKHUX aCIEKTOB; CTpATETHUYECKUX LIeJIeH
3¢ GEKTUBHOCTH 3((HEKTUBHOCTh KOMMYHHKAIU I
peasii3alyy NporpaMMbl | B IPOEKTE U T.1.

B nmepByro Tpymnmy YCIOBHO OTHECEHBI OOI[HMe WHAMKATHUBHBIC IIOKA3aTeNN
ompezeneHuss S(GQGEKTUBHOCTH BBIIOJHEHUS] TMPOrpaMMbl. B menoM, oHM MOryT
XapaKTepU30BaTh IOCTHIKEHUE CTpaTerMuyeckux ueseld nporpammel. Ho ¢ ux momounsro
HEBO3MOXKHO aHAJIM3MPOBATh OTJAENbHBIE NPOLECCh M MPUHUMATh KOHKPETHBIE
YIPaBJIEHYECKHE PEIICHUSI.

Bropas rpynma mpencraBiser co0OH COBOKYITHOCTH MOKazaTeled, KOTOpble
HETIOCPEJICTBEHHO XapaKTEepHU3yIOT KPHUTEpUH BbIOOpa OTHIENBHBIX HPOEKTOB IS
BBINOJIHEHNUA  33JaHUH  JOCTIDKEHHMsI CTpPAaTerM4yecKMX 1Iieledl Imporpammsl, T.€.
OpUEHTUPOBAHHBIX Ha pealU3alli0 CTPATerHu. BakHO OTMETUTH, YTO 3TH MOKa3aTeln
OTpaXaroT pe3yibTaT JOCTHXKEHHMS OTAEJIBHBIX MOJALEIEH NporpaMmbl Ha OCHOBE
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pelIeHnsT KOHKpeTHO# 3anmaun. Ecnm cTpaterws mporpaMmbl BBIpaXKEHA HEYETKO, TO
Y [I0Ka3aTel 3TON IPYHIEl OyayT, BEPOSTHO, HHANKATHBHBIMH.

Iokasarenu TpeTbeil TpPYIIBl XapaKTePH3YIOT OINEPALHOHHYIO 3()(PEKTHUBHOCTD
pealM3aly OTHAEIBHOTO MpoeKTa. VX MOXXKHO paccyMTaTh IaXke IPH OTCYTCTBHH
CTpaTeruy NporpaMMel.

Takass kmaccudukanuss HeoOXoauMa Uit IPOBEPKHM M YTOYHEHHS CHUCTEMBI
nokKasaTesel, KOTopasi MOKeT OBITh HCIIONb30BaHa JUIs aHaiu3a mporpammsbl. Ciemyer
OTMETUTh, YTO YETKHUX I'PAHHI[ MEXKAY YKa3aHHBIMHU BBIIIEC IPYNIaMU HE CYIIECTBYET.
OnuH 1okaszareslb MOXKET XapaKTepH30BaTh KaK CTENEHb IOCTH)KEHHS CTPATErMYecKHX
eJIeH, TaK ¥ OTlepallMOHHYI0 3 ()EeKTHBHOCTD.

[IpennonoxuM, 9TO yKe IMOIyIeHO (IOCTPOSHO, CHHTE3UPOBAaHO) HAOOp MOKa3aTelen
OLCHKH 3P (HEKTUBHOCTH NPOTPaAMMBI:

I, ={r .7 s} 13, <3y, 1<k <K, )

rae 11, - naTerpupoBaHHsIi mokasarelb GGEKTUBHOCTH IPOrPaMMBI;

ﬁkl,ﬂkz,.....,ﬁkjk - MHOXECTBO 3HA4YEHUN TMOKa3zaTejleldl Ha 3aJlaHHOM YpOBHE

YIIpaBJICHHS;
K — KOJIMYeCTBO YPOBHEH yrpaBiieHus IPOrpaMMOii;
k — Texymuit ypoBeHs ynpasienus, npuanmaem, uto 1< K < K <15+20;
J — KOJIMYECTBO YaCTHYHBIX TIOKa3aTelel Ha 3aJaHHOM YPOBHE YIPaBIeHHUS.
[IpoBesieM aHAMM3 METOJOB, KOTOpbIE MO3BONAT ONpeNeuTh Habop MokasaTeneit
5 (PeKTUBHOCTH NPOTrPaMMBbI SKOJIOTHYECKOH TOTHCTUKH TPAHCTIOPTHOTO MPEATPUSATHS.

3. OBIIME NHANKATHUBHBIE IIOKA3ATEJIN BBIITOJIHEHU S
IMPOI'PAMMBI

Ipoepammmuo-yenegoui memod paccMaTPUBACTCS IIECTh THIIOB  ITOKa3aTeJeiH
BEITIOJTHEHHS TpOTrpaMM. 3 STHX MIECTH THIIOB, YETHIPE OIpPEIeNiCHBl KaK OCHOBHBIC
u Oonee BeCOMBIE JJIsI OICHKH JIOCTUTHYTHIX pe3ynbTaToB. OCHOBHBIE TIOKa3aTeNd
BEITTOJTHEHHS ITPOTPaMM - TIOKa3aTelNb 3aTPaT (BXOJHBIX PECYPCOB), TIOKA3aTeNb MPOAYKTa,
MoKa3areidb MPOM3BOIUTENHHOCTH (3((eKTHBHOCTH), TOKa3zaTellb pPe3ylbTAaTHBHOCTH
(kauectBa). BcmomoraTenbHbIe TOKa3aTeNN BBITIOJHEHUS IPOTpaMM: MOKa3aTesb padoueit
HArpy3KH, TOKa3aTensb moje3noctu [2]. Habop mokasareneir MOXeT OBITh MpENCTABICH
B BUJIE CJIEYIOUIEH MOJCIIU:

C = (11,11, 11,11, 115, I1) = ({72'1};{”2}; {”3};{774};{”5}; {”6}) =

(2
= (701, 705, 703, 704, 5, 70g)
0<7z <z <r <+0,i=123456.
rae IIC — mokaszarenb 3(PQGEKTHUBHOCTH MPOTPAMMBlI IO MPOTPAMMHO-IIEIEBOMY

METO.Y;
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I, - ToKa3aTenp 3aTpar, KOTOPBIH OTOOpa)kaeT CTPYKTYpPHUPOBAaHHBIH 00BEM
BXOJSIINX PECYpPCOB, HEOOXOMMMBINH IJISi OCYIIECTBICHUS COOTBETCTBYIOIIETO 3aJaHMUS
MPOTPaMMBI.

IT, - moka3aTens MPOAYKTa - 3TO MOKA3aTeNb, OTPEISIIONIINN 00beM IPON3BEICHHOM
MPOAYKIMH WIH IPEAOCTABICHHBIX YCIYT B XOJ€ BBINOJHEHUS MPOTpaMMBbl, KOIUYECTBO
NoJb30BaTeNnelt ToBapaMu (paboTamMu, yciayramu) U T.J.

Il; - moxazarens mnpousBoauTenbHOCTH (3ddexTrBHOCTH). SIBHsIOTCS  MEpoit
CTOUMOCTH PECypCOB Ha E€IMHHUIYy NPOAYKTa, U HUCIONB3YIOTCS IPU OMNPEAEICHUU U
OLIGHKE pa3IM4HbIX METOJIOB MpeNoCTaBleHus ycayr. IIpou3BOIUTENBHOCTH - 3TO
OTHOIICHHE KOJUYECTBEHHOTO IOKa3aTelsl OKa3aHHOM YCIyTH K 3aTpaTtaM B JIEHEKHOM
WM pabodeM IKBHBAJICHTE, HEOOXOANMBIX AJISI OKa3aHUsl yCIyTH.

Il - mokaszaTenb pe3yiabTaTHBHOCTH (kKadecTBa). Ompenensier pe3ynbTaThl
NpOJEeNaHHON paboTBl M KadecTBO NPENOCTABISIEMBIX ycuyr. I103BONAIOT OLEHHUTH
KOHEUHBIH 3(dexkT OoT ocymecTBICHHS MPOTrpaMMbl, OOECIIEYNBAECT BO3MOXKHOCTb
OTCIIC)KMBATh €XKETOAHBII Mporpecc B AOCTIKCHHH IEIH MPOrpaMMBl M pean3allii ee
3a7ad.

Il; - mnoxkasatens paboucit Harpysku. OrmpenenseT 00beM padOThI, KOTOPBIi
HEOOXOIUMO BBIMTOJIHHUTh, HIIH 00BEM YCIIYT, KOTOPBIN CICAYET MPEIOCTABUTS.
Ily - mnokazarenp mnoJe3HocTU. MHAMKaTop, KOTOPBIA TOKAa3bIBAET IIOJIb3Y OT

peanu3anuy JaHHON IPOTrpaMMBI JUIs OOIIECTBa.

-+
7T 7T -TpaHMUIbl U3MCHCHHUS IIOKA3aTCIIA.

CoryiacHO  METOJOJIOTHM  ympaBieHuss mnporpamMamu P2M  [3], wHaubosee
renecooOpa3HpMu B 3(H(HEKTUBHBIMH METOaMH, (POPMHUPOBAHUS CHUCTEMBI ITOKa3aTeleH
3¢ dhexTHBHOCTH TporpaMMEl siBisitoTcs meton “Ilare “E” u mBa ”A”.

Meton “IIsare “E” u gBa “A” Briaouaet mokaszarenu. 1sth “E” - efficiency, effective-
ness, earned value, ethics, ecology u aa “A” - accountability, acceptability. Fim Bce vame
HCIIONB3YeTCs BHEAPCHUHU MIPOTPaMMHOTO yripaBieHus. Habop moka3aTeneil MoxeT OBITh
MPEJCTaBJICH B BUJIE CIICAYIONIeH MOJCITH:

IISE2A=(E1,E,E3,Eq,E5, 41, 4p) =
= (lerfile2 fileafiteafiles it filaz ) = ®)

= (e1,€2,e3,e4,¢5,a1,a2)
O0<e <e <e <+m,i=12345;

0<a <a <a <+mx,i=12.

rae [I5E2A4 —moka3zarenb 3(p¢GEeKTUBHOCTH MporpamMmel mo metony «lIate «E» u nBa
«A»»;

E; — »>ddexkTuBHOCT HCHOIB30BAHUS PECYPCOB B MPOEKTaX — OIpeaeIsieTcs
OTHOIIICHUEM IOIYYEHHBIX OT MPOEKTa BBITO]] K KOJMYECTBY HCIIOJIb30BaHHBIX PECYPCOB;

E; — pe3ynbTaTUBHOCTH OTHOCHUTCS K yIOBJICTBOPEHHOCTH 3aMHTEPECOBAHHBIX CTOPOH
JI0 ¥ TIOCJIE TIPOEKTA,

E3 — ocBOEHHBII 00beM - YHUBEpPCATBHBIN KPUTEPUI M3MEPEHUs IMporpecca MpoeKTa,
B KOTOPOM 3aMBbICE]l NPOEKTa CBsi3aH C ero TrpadukoM (paclmcaHueM) W 3aTpaTaMu
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(pecypcamn);

E, — cobmonenne 3THIeCKUX HOPM - 3TO PeaKIys coo0IIecTBa IPOTrpaMMBL Ha OOIITYyI0
NPHEMIIEMOCTb M COLMANbHYIO HAIIPABICHHOCTH HIEU IIPOrpaMMbl, Ha COOIIIOICHUE B e
paMKax COLMAJBbHBIX W KOPIOPATHBHBIX IPAaBWI U ONpaBIAHUE STHYECKHUX OKHIAHHH
YYaCTHHKOB,;

Es — 5KONOTMYHOCTh — KPUTEPUH TOANEPIKaHHUS HENPEPBIBHOTO POCTa OpraHU3allUH
WIM HENPEepBIBHOTO TIporpecca IporpaMMbl, NpPU KOTOPOM JOJDKHOE BHHMaHHE
oOpalraeTcs Ha 3all[UTy OKpY>Kalollel cpebl;

A; — HaJIeXHOCTb, ONpEAEIAETCS YPOBHEM OTBETCTBEHHOCTH MEHEIDKMEHTa 3a
Pe3yJIbTaThI IIPOEKTa / MPOTrPaMMBbI, BKIIIOYAsi HPOMEXKYTOYHBIE PE3YJIbTaThl, OTydyacMble
3aMHTEPECOBAaHHBIMH  CTOPOHAMH, a  TaKXKe  [PO3payHOCTBIO,  HATJLJHOCTHIO
1 OTKPHITOCTRIO  (IIyOJIMYHOCTHIO) TIpH HWHGOPMHPOBAHWH BaHHON OOIIECTBEHHOCTH
0 cTaTyce MPOeKTa / MPOrpaMMbl Ha TEKYIIUH MOMEHT;

A; — JOIYyCTHMOCTH OIPENENIAECTCS LENBIM PSAJOM YCIOBHH, KOTOPBIE MNPHUHSIIN
3aMHTEPECOBAHHBIC CTOPOHBI O CTOMMOCTHBIX IIOKa3aTeJsIX HPOrPaMMBbl, BHIPA)KESHHBIX
B KOJIMYECTBE BIIOKEHHOTO KalKTajla, TapaHTHUsIX BO3BpaTa HHBECTUIIMI U YTBEP)KJCHHBIM
TUIaHaM pacIipeesIeHusl OTOKa JIEHEKHBIX CPEJCTB MPOrpaMMBbl BO BPEMEHH;

- o+ -+
€ ,e ,a ,d -Trpa”Hulbl U3MCHCHUS II0KA3aTEIs.

D (eKTUBHBIM METOJOM aHaU3a JIOCTUIKEHHS CTPATErHMYECKUX Leledl mporpamMMbl
SIBJSIETCSL MCIIOJIb30BaHUE COANaHCUPOBaHHON cucTeMbl mokaszareneit (BSC), koropas
Obuta mpemiokena npodeccopom Harvard Business School Po6eprom Kamnan
(Dr. Robert S. Kaplan) u mpesunenToM KoHCanTuHroBoi ¢upmbr Renaissance Solutions
Iasunom Hopronom (David P. Norton) [4]. OcHOBHOI 1ielibi0 aBTOPOB ObLJIO BBISBICHUE
HOBBIX CIIOCOOOB TIOBBIMIEHHS 3((PEKTHBHOCTH JIEATEIBHOCTH M JIOCTIKEHHS IIeNeH
OusHeca. ONHNM W3 TJIABHBIX TPHHIIAIIOB, KOTOPBIM OOECTICUMI OTKPBHITHE HOBBIX
BO3MOYKHOCTEH - 3TO IeJICHANPABICHHBIN yUeT He TOJbKO (PMHAHCOBBIX MMOKAa3aTelei, HO
U JIPYTUX, KOTOPBIE B TEKYIIIEM M3MEPEHUH HE CIUTAIOTCS TPUOPUTETHBIMH.

SP =(SPL,SP2,SP3,SP4) = ({sp1 }; {sp2 : {sp3} {sp4 ) =

)
= (sp1,SP2,P3,5P4)
0<sp, <sp, <sp, <+x,i =12,34.
rone SP - moxa3atens 3QQeKTHBHOCTH MpPOTpaMMBI METOIOM cOallaHCHPOBAaHHON

CHUCTEMBI TTIOKa3aTeleii;
SP; - ¢huHaHCOBas COCTABIIAIOLIAS,
SP, - KITMEHTCKasE COCTABIIAIOMIAS;
SP3 - cocTaBisionIas BHyTPEHHUX OU3HEC-TIPOIIECCOB;
SP, - cocraBunsiromas 00y4eHHst U pa3BUTHsI IEpCOHAIA;

- +

SP ,SP - rpaHuibl H3MEHEHHUS ITOKA3aTENs.

OnrTuManbHEIM COOTHOIIEHHUEM YHCIIA TTOKA3aTENeH A1 Lesel KaxI01 U3 NEPCIEKTUB
Ha CTpaTeruyeckoi KapTe sABJAETCS TaKOe COOTHOLIEeHHe: (UHAHCH — 4-5 nokasarenei

(22%); xamentsl — 4-5 mokasarenedr (22%); BHyTpeHHHe OusHec-mpoueccsl — 8-10
nokazarenei (34%); oOydeHnue u pa3Burue — 4-5 mokazareieit (22%).



104 V. Mateichyk, V. Hrut’ba, V. Ziuziun

O6oOmeHHass MoOJelb OUEHKH A(PQPEKTHBHOCTH MPOTpaMMBI  MOXKET  OBITH
npezncraBieHa MHOxecTBoM [IC\U SP wmm I15E24 U SP. Tlpmuem muOXectBoM [1C\U
SP wmoxer Obute Oomee 3(QEKTHBHO HCHONB30BAaHO Ui OLCHKH PETHOHAIBHBIX
MYHUIUMAJbHBIX ~ OIODKETHBIX — mporpamMm.  MuoxectBo  [15E2A\ U SP Gomee
YHUBEPCAJIbHO W MOJXET HCIOJb30BaThCS JUIS OLEHKHM INMUPOKOTO Kpyra pasjIMuHBIX
HPOTPaMM.

Hdns  ¢dopmupoBaHus  cucTeMbl moOKazaTenaed  3()(EKTUBHOCTH  MPOrpaMMBI
9KOJIOTMYECKOW JIOTUCTUKU TPAHCIIOPTHOI'O MPEANPUSATHS PacCMOTPUM OCOOCHHOCTH
pa3paboTKu ¥ BHEAPEHUS TAHHOU IIPOTPaMMBI.

4, OCOBEHHOCTH MPOI'PAMMBI 3KOJIOTMYECKOM JIOTUCTUKHA
ABTOTPAHCIHIOPTHOI'O IPEANIPUATHUA

JKu3HeHHBI IMKJI TIpOeKTa BHEAPEHHS CHUCTEMbI JKOJOTMYECKON JIOTHCTUKU
TPAHCHOPTHOTO  MPENNpUATHS  BKIIOYAeT CTaAWM HHUIUAIMM, IUIAaHUPOBAHUS,
WCTIOJIHEHUSI, KOHTPOJIS U 3aKPBITHUSL.

Hauanom mpoekTa BHEAPEHUS CUCTEMbI SKOJIOTHUECKON JIOTUCTUKHU SIBJIAETCSI MOMEHT
NPUHATHS PYKOBOACTBOM pELICHUS MPO SKOJOTH3AIMIO JIOTHCTHYECKOW CHCTEMBI
TPEeANPUATHS.

Ha cranum nHANMAIMN TIPOBOSTCS HEOOXOJUMBIE ITOATOTOBUTENIBHbBIE PAOOTHIL.

@daza  mIaHUpPOBAaHWS ~ BKIIOYAEeT  JICMCTBHA 1O  TPOBEICHUIO  aHAJIN3a
MPOM3BOJICTBEHHBIX IPOILIECCOB, IPOIECCOB 3aKyIKH, PaclpeleeHus], CKIaIupOBaHMUS,
TPaHCIIOPTHPOBKH, 0OMeHa MH(OpMaLMel W yIpaBJIeHHs 3alacaMi Ha MUKPO- U MakKpo-
JIOTHCTUYECKUX YPOBHAX. BaKHBIM 3J€MEHTOM JKOJOTHUECKOHW JIOTUCTHKH SBISCTCA
(hopMHpOBaHHUE JOTUCTUUECKON CUCTEMBI YIPABIICHUS OTXOaMH MPEATPHUSTHS.

BHenpeHnne mpoekTa BKJIIOYAET ONTHMHU3AIMI0O MAaTepUAJbHBIX, (HHAHCOBBIX
Y MHOPMAIIMOHHBIX ~ TIOTOKOB;  pa3paboTKy  JOKyMEHTallMM  CHUCTEMBI;  BBIOOD
TPaHCIIOPTHBIX CPEJCTB C MHHUMAJBHBIMH BBIOPOCAMHU BPEIHBIX BELIECTB B aTrMochepy
¥ HauOolee DHKOJIOTMYECKM U COLMAIbHO OE30MacHbBIX MapIIpyTOB; BHEAPEHHE
YIPaBICHYECKUX MEp YIydIIEHHsS OpPraHW3alHOHHOW JESTeNIbHOCTH NpeINnpHUsTHs,
BHEJPEHHE IPOM3BOACTBEHHO-TEXHUYECKMX MEPOIIPUSTHH MO CHIDKCHHIO HETaTHBHOTO
BIIMSTHUSL TPAHCIIOPTHOTO MPEATIPUSATHS HA OKPY’KAIOUIYIO Cpey, BHEIPEHHE IPOrpaMMBbI
00y4eHus pabOTHUKOB NPEAPUATHS.

MOHHUTOPHHT M KOHTPOJIb IIPOEKTa OCYIIECTBISIETCS TOCTOSIHHBIM KOHTPOJEM
MaTepuaibHbIX, QUHAHCOBBIX U MHPOPMAI[MOHHBIX TOTOKOB.

CpoKOM OKOHYAaHHUS MpPOEKTa MOXET OBITh JIOCTHKEHHE OIpEeNeNeHHBIX paHee
9KOJOTUYECKHX MOKa3zaTeJIeld IPOM3BOACTBEHHOM JEATEIbHOCTH, OIpEACISIONINe
W3MEHEHHUS COCTOSHUS OKPYXKAIOIIEeH Cpe/Ibl.

KpeatuBHbIl mabI0H MPOEKTa, YIUTHIBAIOUINHA YCIOBUSA M OTPaHUYCHUS pealu3alun
MpOEeKTa BHEIPEHHs dKoJIornuecky HarpasieHHoit JIC, npuseneH B Tabdi. 2.

Mogens [ISE2A'Y SP yuuThlBaeT Bce ypOBHU I0OKa3aTeneil yrpapjieHus IporpaMMoit
— oOmmue WHIVKAaTUBHBIE ITOKAa3aTeNIM BBHIOJHEHHsS MPOTPaMMBbl; IOKa3aTelu BbIOOpa
NPOEKTa, OPHEHTHPOBaHHBIC HA BBIMOJHEHHE 3a7ad IPOrpaMMbl M  TIOKa3aTeNn
BBINIOJIHEHHSI TIPOEKTa, KOTOPbIE XapaKTePU3YIOT OMNEPAlMOHHYI 3(PPEKTHBHOCTH
peanu3anyuy IporpaMMEI.
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Tabmuma 2. KpeaTuBHBIH
TIPEAIPHUSTHS

1abJI0H IMPOCKTa BHEAPCHUS CUCTEMbI JKOJIOTUYECKON JIOTUCTHKHU

[IpoGnema, Ha penieHue
KOTOPOH HaIpaBJieH
MIPOEKT

Beicokuii  ypoBeHp HeratuBHoro BiausHus Ha OC, KOTOpBIi
OCYILLECTBIIAET NMpeNpusITie. YBEIUUCHUE PAcX00B Ha MPEOJOJICHUE
HOCNeCTBUH  3arpsi3HeHus. CHIDKEHHE KOHKYPEHTOCIIOCOOHOCTH
HOPEANPUATUS U MEXKTYHAPOJHOIO HMUIKA

Cdepa gesrensHOCTH

YnpaieHus 1esITeIbHOCTHIO TPAHCIIOPTHOTO MPETIPUSITUS

[Ipenmer nesTenbHOCTH

YnpasieHue MaTepuaabHbIMU, (PMHAHCOBBIMH M HH(GOPMAIIMOHHBIMU
noTokamu npexnpustis. OpraHu3anuoHHas cTpykrypa. OuHaHCOBas
CHCTEMA.

Muccus npoekra

IlocrosiHHOE ~ CHMXKEHHE  3arpsi3HCHHUS  OKpYXKalolled  Ccpelsl,
MOBBIIICHNE DKOJIOTHYECKOIl 0e30MacHOCTH MepeBO30K, peaTH3arys
SHEpPro- W pecypcocdeperaroneldl Mpou3BOJCTBEHHO-X03IHCTBEHHON
JIEATeNbHOCTH AN JOCTIDKCHHS KOHKYPEHTHBIX —IIPEUMYIIECTB
HpeINpHUATHS HA PBIHKE TPAHCHOPTHBIX YCIYT 3a CYET BHEAPCHHS
CHCTEMBI SKOJOTHUECKON JIOTHCTUKH.

[Iponyxt npoexra

PaspaboranHass u BHeapeHHas JIC oONTHMAaJbHOTO —YIpaBICHHS
MaTepHalTbHBIMU, (PMHAHCOBBIMA M MH(OPMAIMOHHBIMH ITOTOKAMH, B
TOM YHCIIE B IIpOIeccax 00panieHus ¢ 0TX0JaMH MPeIIPHUSITUS

Lenesas aynutopus

PaboTHukn mpeampusATHs, NApTHEPHI, KIHEHTHI, OPraHbl MECTHOTO
CaMOYTIPaBJICHHUs], HACEIICHHE PETHOHA

Lens mpoekra

Buenpenne skonormdeckn HampasineHHod JIC  onTumambHOTO
YIpaBJIEHHUs] MaTepHalIbHBIMU, (PMHAHCOBHIMH M HH(MOPMaIMOHHBIMH
HOTOKaMH, B TOM 4YHCIE B Mpoleccax OOpalleHHs C OTXOLaMH
HIpEANpUATUs

3aauu NpoeKTa

1. IIpoBecTu ananus cymectytouieit JIC - mpou3BoCTBEHHBIX
MPOILECCOB, MPOLECCOB 3aKyNKHU, PACTIPEAEICHNUS, CKIIaJHPOBAHUS,
TPAHCIIOPTUPOBKH, OOMeHa HHPOPMAIIHEH U yIpaBIeHHs 3allacaMi Ha
MHKPO- ¥ MAaKPOJOTUCTHIECKUX YPOBHSIX.

2. IIpoBecTr aHaIHM3 CHCTEMBI OOPAIIEHNUS ¢ OTXOAAMH NPEATPUSATHS.
3. Pa3paboTaTh 11e71H, 331241 U IPOrpaMMy BHEAPEHHS YKOJIOTHYECKH
opueHntuposanHoii JIC.

4. Pa3paboTaTh JOKYMEHTAIMIO YIPABJICHHUs MaTepHAIbHBIMH,
(uHAHCOBBIMH ¥ HH(OPMAIIMOHHBIMU ITOTOKAMHU.

5. BHeapuTh ynpaBieHUeCKUue MEephl yIyUIlIeHUs] OpraHn3alluOHHON
JEATeNbHOCTH TIPEANPHUSITHS, B TOM YHCIIE YIPABICHUS OTXOJaMH.

6. BHenpuTh NPON3BOACTBEHHO-TEXHIUECKHE MEPOTIPHUATHS 110
CHIDKEHHIO HETaTUBHOTO BO3IEHCTBHS MPENPUATHS Ha OKPYKAIOILYIO
cpeny.

7. BHenputh nporpamMmy o0ydeHHs: paOOTHUKOB MPENPUITHSI.

8. [IpoBectn ananu3 copmuposannoit JIC.

Hcrounuku
(uHAHCHPOBAHHS

CpezncTBa mpeanpusTHsi, OAHKOBCKHE KPEAUTHI, BO3MOXKHO CPEICTBA
®doHa OXpaHbl OKPYKAIOIIEH Cpelbl U CPEACTBA MYHHIIUITAIEHOTO
Or0KeTa

Cpok BHEJIpeHUs

3roga

[Ipumep TeXHOJIOTHYECKOH cxeMbl peanuzauuu mojaenu [15E24\J SP  npuBeneH Ha

puc.1.
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@DuHaHCOBbBIE LEJIU

Iepconan u
€ro pa3BuTHE:

Tuanason Ouenkn 9KOHOMUYECKast
OTKJIOHEHUI TpyHIbI S PeKTHBHOCTS;
JIOXOJTHOCTB;
3aTpaTHOCTE;
Busnec-
npouecchl:
Onexku BpeMs;
TpyMIbL 3¢ PEKTHBHOCTS;
CTOUMOCTS; ......
KiauneHnTsl n
IKOJIOTHSI:
IInan | Pakt | % BBIN CHIDKEHHE
Efficiency HETaTHBHOTO
Effectiveness BIMSHUS HA
Earned value OKPY’KaIOIIyI0 o

Ethics

Ecology

cpeny; UIMHUJIK;

Accountability

Acceptability

OrneHku
TDYIIIBI

KBaTH(UKALNS;
HMHUIUATHBHOC
Th; TEKY4ECTh;

OreHKn
TPYIIIIBI

Jwnanazon
OTKJIOHCHHI

Puc.1. IIpumep TeXHOJIOTHYECKOH cXeMBbl peanu3anun Moxeru /15E24\J SP

Oransl GOpMHPOBaHU CHCTEMEBI ITOKa3aTelei mporpaMMel mo Monemu [15E24 '\ SP

BKJIIOYAIOT:

oukwnE

KoHKpeTn3aIuio cTpaTernueckux 1eliei npeanpusTrs.
CBsi3bIBaHUE CTPATETUUECKHX LENIeH MPUUNHHO-CIICACTBEHHBIMH [[ETTOYKAMH.
Bribop mokasateneil i onpeieeHUe UX [IeIeBbIX 3HAUCHUH.

Omnpejenenue CBA3M MoKa3arelieit ¢ GU3HeC-MpoIeccamu.
OmnpezeneHne cTpaTerniecKuX MEpONpUATHI B BHJIE KOHKPETHBIX IIPOEKTOB.
CO6op, olleHKa U aHAJIN3 HHPOPMAIIUH O BBHIIIOJHEHUHU CTPATETUH.

I/ICHOHL3yCM mozenb [I5E2A U SP s popmupoBaHue KapThl cOaTaHCUPOBAHHBIX
nokaszateset 3 (HeKTHBHOCTH IPOrPaMMbl IKOJIOTHYECKO# JIOTUCTUKU TPAHCIIOPTHOTO

IPEAIPUATHSL.

5. ®OPMUPOBAHUE KAPTbI CEAJJAHCUPOBAHHBIX ITIOKA3ATEJEN
3®P®EKTUBHOCTHU IMPOT'PAMMBI IKOJIOT MYECKOM JIOTUCTUKA
TPAHCHOPTHOI'O NPEANNPUATUA

OCHOBHBIMH HeJIAMU CTPATEru BHEAPCHUSA MPOTrpaMMbI 9KOJOTHYECKON JIOTUCTUKH

MOT'YT CTaTh:

1. TloBeimieHne mpuUOBIIM TpeANpHATHS 3a c4eT 3()(eKTHBHOW OpraHW3annuu
MPOLIECCOB NEPEBO30K, PEMOHTA; CHIDKEHHE MTPOCTOS M COKPAIIEHUs BBIILUIAT U MTPadoB
3a 3arpsAi3HEHNE OKPYKaloIlel Cpeabl:
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®  CHW)KGHHE CYMMAapHBIX OIEPALlMOHHBIX JIOTUCTHYECKHX 3aTpaT, B TOM 4YHCIE
B TIpoIieccax OOpaIIeH!Us ¢ OTXOAAMH MPEATIPUATHS;

e  yBEIWYEHHE MNPOM3BOAMTEIHHOCTH JIOTHCTHYECKON HHMPACTPYKTYPHI 3a CUET
BHEJIPEHHS PELUKIMHTA OTXOJIOB.

2. TloBbllIeHWE YAOBJICTBOPEHHOCTH IOTPEOUTENECH KaueCTBOM JIOTMCTUYECKHX
YCIIYT 32 CYET MCIOJIb30BaHMUS SKOJIOTHYECKH O€30IaCHBIX TPAHCIIOPTHBIX CPEACTB!

e  T[OBBIIICHHE KAayecTBa JIOTMCTHUECKOI'O CEpBHCAa 3a CYET IOBBIIMICHUS €ro
9KOJIOrn4ecKor 3(h(PEeKTHBHOCTH M COLMATIBHOM OTBETCTBEHHOCTH;

e  BHEJpPEHHE MCIOJIb30BAHUS TPAHCHOPTHBIX cpeAcTB kiaccoB EBpo 4 u Espo 5,
aNbTEPHATUBHBIX BUIOB FOPIOYETO;

e  MnojaJepKaHME MAHUMAIIbHBIX 3aTPAT MPU Ka4ECTBEHHOM YPOBHE CEPBHCA;

®  JHCHOJb30BAHUE B JOTHCTUYECKOHN JESATEIBHOCTH CXEM ayTCOPCHHTA.

3. ObecneyeHHe TOCTOSIHHOTO MOBBINICHHS KadecTBa pPadOTHI JIOTHCTHYECKOM
MH(PACTPYKTYPHI M TIPOLIECCOB:

. pa3paboTka HEOOXOAMMOW JOKyMEHTallMH oOecredeHne paboThl CHCTEMBI
MOHUTOPHHIA U KOHTPOJIS, B TOM YHUCIIE U IPOIIECCOB 0OpaIeHUs C OTXO1aMH;

e  BHEJpPEHHE TPOU3BOACTBEHHO-TEXHHMUYECKHUX MEPONPUATHH 1O CHHKCHHIO
KOJINYECTBA OTXOJI0B MPEIIPUATHS;

e  BHEJpPEHHE TPOU3BOACTBEHHO-TEXHHUYECKHUX MEPONPUATHH 1O CHHKCHHIO
HETraTUBHOT'O BO3/CHCTBUSA MPEATIPUATUS Ha OKPYIKAIOIIYIO Cpeay.

e  yBENIMYCHHUE MPOU3BOAUTENBHOCTU OCHOBHBIX JJOTHCTUYECKHX ITPOLECCOB.

4. Tlospimenne 3((GEKTHBHOCTH PAaOOTHI YIPABIEHYECKOTO M IPOM3BOACTBEHHOTO
HnepcoHana:

e  (opmHupoBaHHE OTBETCTBEHHOI'O OTHOIICHHSA pabOTHHKOB K BOIpOCaM
COXPAaHEHHS COCTOSHUS OKPYKAIOWIEH CPeIbl;

e  co3z1aHMe OIAroNPHUATHOTO PadoYero KIMMaTa.

Jnsi KaX[IOM CTpaTerduyeckod el MporpaMMbl  pa3padaThIBAIOTCS  KOMILIEKC
[oKa3aTejed Uil KaxIOoro YpOBHs ympasileHus mporpaMmoil. IIpousBoaurcs ux
KOJIMYECTBEHHOE OLIEHUBAaHUE WM HOopMupoBaHue. Ecnu koinMdecTBO IOKasareneil
JIOCTAaTOYHO OOJNBIIOE, TO C TMOMOIIBIO IKCIEPTHBIX METON0B YCTAaHABINBACTCA CTEIICHb
UX BaXHOCTH JMJIS pe3ylbTaToB TporpamMmsel. IIpow3BoauTcss BBIOOP JOKaIbHBIX
nokasareieid. OnpenensroTcsl Anana3oHbl OTKIOHEHUH I KaXI0ro MOKa3aTes.

B Ttabn. 3 mpuBeneH ¢parmeHT npuMeHeHUs monenu [I15E2A\J SP mis omneHkH
3G (PEeKTUBHOCTH  NPOTPaMMbl  DKOJOTHYECKOH  JIOTHCTHKH  aBTOTPAHCIIOPTHOTO
HOPEINPUATHS HA CTPATETMYECKOM YPOBHE yIPAaBJICHUS IPOTPAMMOH.
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Tabmuma 3. @parment npumenenust BSC st onenkn 3¢ ek THBHOCTH MPOTpaMMBI SKOJIOTHIECKOH
JIOTHCTUKH aBTOTPAHCHIOPTHOTO IPEITIPUATHS

Cocra
BIAIO Tpuusro- Henu [Tokazarenu
mue CIIEICTBEHHBIE CBA3U
BSC
Poct mpubsum
OpennpuaTus | CHmxeHne cymmapHbix | CokxparieHue
OTIepaMOHHBIX JIOTUCTHUYECKUX PACXOJIOB;
[ JIOTUCTUYECKUX 3aTpaT, B| COKpaIlEeHHE BHIILIAT U
Cokparnienns TOM 4YHCIEe B Ipoleccax| mrpadoB 3a 3arps3HEHUe
BEITIIAT K oOpalieHust ¢ OTXOJaMHU| OKpYKaromied Cpeisl;
mTpados 3a NIPEANPHUATUS; s dexTrBHOCTH
5 sarpsiHeHne — yBEJINYCHUE HCTIOIb30BaHUS
2 OKpyKarormeit MIPOU3BOUTENBHOCTH WHBECTULUI B
g JIOTHCTUYECKOH JIOTUCTHUYECKYIO
% MHPPACTPYKTYPHI 33 CUET HHPPACTPYKTYpY; oOmmme 1
BHEJPEHUS PEIUKINHTa oTepanuoHHbIE
© YMeHpIIeHHe OTXOJIOB JIOTUCTUYECKUE U3JIEPIKKH,
KOJIMYECTBA
OTXOMOB YMEHBLICHHE KOJIMYEeCTBa
OTXOJIOB; COOTHOILICHHE
? MPOU3BOJUTEIHHOCTH
pecypcooTaaun
YnosieTopenme JIOTUCTHYECKOH
noTpeOHOCTeH MHBPACTPYKTYPEL H
MepCoHAA.
IToBbiIeHHE Y 10BIIETBOPEHHOCTH
Munumym YIIOBIETBOPCHHOCTh noTpebuTeNnel Ka4ecTBOM
BBIOPOCOB || MoTpeOuTeNiell  KauecTBOM| YCIyT; MOKa3aTelly,
5 BPEIHBIX JIOTUCTUYECKUX  YCIYT 3a| OlleHHMBAroLIue paboTy ¢
=4 pamnracTn CYET HCIIOJIb30BaHMsI | BHEITHUMU KIMEHTAMHU 1
5 9KOJIOTHUYECKH O€30MacHbBIX | KAauecTBO JIOTHCTUIECKOTO
= TPAHCHOPTHEIX CPE/ICTB CepBHCa; OTHOIIICHHE MECT-
é Munumym || HBIX BJIaCTeH U mpUpO0-
pexyiamanuit OXpaHHBIX CTPYKTYp Hace-

JICHUS K peau3aluy npo-
€KTa; BIIMSHHE
MpeANpHUATHS Ha COCTOSHUE
OKpYKalolleH cpesibl
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OOGecmneueHue

paboThH
HH(DPACTPYKTYPEI

ITOBBINICHHUA Ka4€CTBa

Hcnons3oBanue
MepeI0BBIX
TEXHOJIOTHH IS
oOpareHus ¢

D¢ dexrnBHOC

BuyTpennue 6u3Hec-npoiecchl

Ob6ecrnieyeHne TOCTOSTHHOTO
MOBBILICHHUSI Ka4yeCTBa
paboThl JIOTHCTHYECKOH
HHPPACTPYKTYPHI U
IPOLIECCOB 3a CYET
TOBBILIEHHS KauecTBa
yIIpaBJICHHUS, BHEIPCHUS
NIPOLIECCOB MOHUTOPHUHTA U
KOHTPOJISL

JlnurenbHOCTH
JIOTUCTUYECKUX IUKJIOB;
MPOJYKTUBHOCTh
MPOU3BOICTBEHHBIX
MPOLIECCOB, MIPOLIECCOB
3aKyIKH, paclpeiesieHus],
CKJIaIUPOBAHNS,
TPaHCHOPTHPOBKH, OOMeHa
nHbOpMaImel 1 yrpaBIeHUS
3aracaMy Ha MUKpO-
MAaKpOJIOTHCTHIECKHX
YPOBHSIX; 3pHEKTUBHOCTH
JOKyMEHTALIHH YIIPaBICHHSI

> MaTepualbHbIMH,
B3aUMOJICHCTBHE C DMHAHCOBBIMH 1
BHCITHAMHI HUHPOPMAHOHHBIMU
oTOKaMu; 3 GeKTHBHOCTH
HCIIOIb30BaHHS
KOMITBIOTEPHBIX CHCTEM
= IloBbinieHnE [Noxkazaremu 3¢ peKTHBHOCTH
2 2 CoznaHue 3¢ PEKTUBHOCTH paboTeI| paboTh BOAUTENEH,
5 E 6JIaronpHUATHOTO YIIPaBIEHYECKOTO U| pPEeMOHTHBIX paboYHX;
g ) pabouyero KimMara [IPOU3BOJICTBEHHOT'O 3¢ (heKTHBHOCTH IPOTPaMMBI
8 & nepcoHana 00y4eHust pabOTHUKOB

HpeIPUSTHS

[IpuBenem mpumep HMHTErpanuu mokasarens E; - 3GQEKTHBHOCTb HCIIOIb30BAHMS
pecypcoB B TpOEKTax C MOKa3zaTelsIMH (DMHAHCOBOM COCTaBIAIOMIEH NpOrpamMMbl -
COKpaIIeHHEe JIOTUCTHIECKUX PACXOJI0B; COKpAIICHNE BBIILIAT U MTPagoB 3a 3arps3HEHNE
OKpyXaromei cpeabl; 3((eKTHBHOCTh HCIIOIb30BAHUS WHBECTHUIMH B JIOTHCTHUYECKYIO
uH(pacTpyKTypy; 0OOImMe W ONepalrOHHbIE JIOTHCTHYECKHE H3JICP)KKH; YMEHBIICHHE

KOJIM4eCTBa OTXOI0B.

[Toxazatens COKpalICHUA JIOTUCTUICCKUX PACXOI0B!:

L
ElFlzrl,

rae Ll - COKpalIeHUE JOTUCTUYCCKUX PACXOA0B,

L — 3atpats! Ha BHeapeHue rKosoruyeckoit JIC;
[TokazaTenb COKpallleHHEe BBIILUIAT U MITPaOB 3a 3arpsA3HEHNE OKPYKaroLeH cpeabl;

SH
E,F, = Ll ,

®)

(6)

rae SH, - coxpamenne Bbirutat u wrpados 3a 3arps3HEHNE OKPYKAIOLIEH CPe/bL.

[Toxazatens
HHPPACTPYKTYPY:

3G GEKTHBHOCTH — HCIIOJIb30BAHHUS

In
E1F3 = T,

WHBECTUIIUM B

JIOTHCTUYECKYIO

U]

rae In - 3pheKTHBHOCTH UCTIONB30BaHNS MHBECTHUIIMH B JIOTUCTHYECKYIO HHPPACTPYKTYPY;
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Iz

E,F, = Tl; (8)
Iz

E.F = —L2 )

rac |Zl, IZZ - 06m1/1e " ONCpalfuOHHBIC JIOTUCTUYCCKUC U3ICPIKKHU COOTBETCTBEHHO.

AHAJIOTHYHO OIIPEACINISIOTCS BCE OCTANBHBIC IOKA3aTEeNH, 3HAUYCHUE KOTOPBIX MOXKET
U3MEHATHCS H KOPPEKTHPOBATHCS B TEUEHHE BCETO )KU3HEHHOTO LUKJIA IPOrPAMMBEL.

Pa3paborannas cuctema ToOKaszareneld  TO3BOMUT  3(deKkTuBHO  ympaBIATH
mporpaMMoif, ee crparermedf, BBIOOpOM Hamboiee JI(PQPEKTHBHBIX MPOEKTOB
¥ KOHTPOJIUPOBATh HEMOCPEACTBEHHYIO PEANTH3ALHI0 OTACIBHBIX MPOSKTOB M 3aJaHUi Ha
HUXXHEM YPOBHE pC€ain3alliu NporpaMmal.

6. BBIBO/Ibl

AHann3 oOmMX MOIXOJOB M METOJIOB OIIGHKHM KadecTBa BBINOJHEHHS MPOrpaMMBbI
9KOJIOTUUECKOH JIOTHCTHKH MO3BOJIMII BBLACIUTH Kak Hanbosee 3 (heKTHBHBIE MOKa3aTeNn
MIPOTPaMMHO-IIEJIEBOTO METOoJla - IMOKa3zaTeNlb 3aTpaT (BXOAHBIX PECypCcOB), MOKa3aTelb
NpOJyKTa,  TOKa3aredb  IPOU3BOJAUTENHLHOCTH  (3(Q(EKTUBHOCTH),  IOKA3aTelb
pe3yIbTaTUBHOCTH (KadecTBa). BecroMoraTenbHbIe MOKa3aTeIH BBIMOJIHEHHS MPOrpaMM:
MOKa3aTesb pabodeil Harpys3KH, OKa3aTeNb MOJIC3HOCTH.

Mertognonorust ympaBineHuss mnporpamMamMu P2M  ¢opmupyer cucteMy ToKaszaTeneit
a¢dexrrBHOCTH TIporpaMmbl Meton “Tlsare “E” u mBa “A”, KOTOpHI BKIIIOYACT ITOKA3aTENH:
mwars “E” - efficiency, effectiveness, earned value, ethics, ecology u msa “A” - accountability,
acceptability. VuTerpanuss AaHHBIX METOMOJOTHHA C METOAUKON COATaHCHPOBAHHBIX
TOKazaTeNied TMO3BOJIMJIA Ha OCHOBAHWM AHAIM3a OCOOCHHOCTEH BHEIPEHWS MPOrPAMMEI
9KOJIOTMYECKOM JIOTUCTHKH TPAHCHIOPTHBIX MPENPUITHH, pa3paboTaTh OCHOBHBIE MOKa3aTEIH
OIIEHKH Y PEKTUBHOCTU peaT3aliy JAHHON MPOTrpaMMBbl.
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ESTIMATION OF ECOLOGICAL LOGISTICS PROGRAM EFFICIENCY
OF AN ENTERPRISE
In the article the general approaches and methods of quality estimation of quality of
programs implementation are considered. There were analyzed the features of introduction
of the program on ecological logistics of transport enterprises. The basic indexes of estima-
tion of efficiency of the program realization were worked out.
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ENERGY MARKET IN THE CONTEXT
OF LONG-TERM FORECASTS

The paper presents simulations of long-term forecasts concepts of the energy market in
Poland. The study was based on the quotations conducted on the Polish Power Exchange.
The methodology of analysis was based on a risk analysis of securities and more specifically
on the the Value at Risk. On the basis of that measure there were conducted forecasts with
a longer time horizon both for the quotations of the major indexes of the above exchange as
well as the stock price changes which take place every day.

1. INTRODUCTION

The study involved indexes quoted on the Polish Power Exchange in the period from

1 January 2008 to 30 June 2012. Quotations are carried out in a daily system, therefore,
the number of observations that has been analyzed is quite large. The essence of such a
long time horizon adopted for the analysis was the fact that the energy market has
changed in the time of financial crisis of the last years of the last decade.
However, the main aspect was the desire for a long-term forecasting for this type of
market. The methodology used for the securities listed on the Warsaw Stock Exchange is
in fact known. However, there is no extensive knowledge of the ratios, and thus the
implications of these methods for both energy markets and other carriers.

The study is limited to the estimation of forecasts based on simulation methods and,
therefore, a well-known historical simulation and Monte Carlo methods. These other
approaches do not require the estimation of the distribution parameters that should be
determined by parametric methods, which would not necessarily give satisfactory results.
An additional advantage of such inference is the fact of risk analysis of this type of
quotations in the context of VaR analysis. This methodology provides a starting point for
long-term forecasts later designated both for the main courses of Polish Power Exchange
as well as the daily changes of its quotations.

2. POLISH POWER EXCHANGE AND THE RULES OF ITS TURNOVER

As for the energy mass trading in Poland, it is indicated at the outset by the market
called the Polish Power Exchange. This creation was literally at the end of the last century
because in 1999 and it is the only exchange which has received a license from the Polish
Financial Supervision Authority (PFSA) to run a commodity exchange. In the six months

! Ph.D., Grzegorz Mentel, Department of Quantitative Methods, The Faculty of Management, Rzeszow Univer-
sity of Technology, Rzeszow.
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since its registration the first spot market’ started its operations for the energy, widely
known as Day-Ahead Market (Figure 1).

Polish Power Exchange is the "product” which is based on the Stock Exchange in
Warsaw and to a large extent is governed by similar mechanisms. Just like on the Stock
Exchange there are held here regular (daily) quotations of buying and selling goods,
which in this case is energy. In addition to individuals and firms in the floor there is a
whole host of brokers who let, of course apart from the stock trading system, for the
smooth arranging of the transactions.

An important issue for this type of regulated markets is the fact that all participants
have an equal access to market information and, what is the most important, the rule of
making transactions for all participants are open, transparent and equal. Thus, each
participant is equal on the market without favoring either side. In addition, by automating
the process of finding the best deal PPE reduces the cost of negotiations. The advantage is
also considerable flexibility when entering into transactions, which in some ways allows
to manage commercial risk.

Fig 1. The values of DAM indexes in the analysed period in PLN/MWh.
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Source: Own study.

Over the years PPE has developed the following areas of activity:
o Day-Ahead Market (DAM)
o Commodity Derivatives Market (CDM),
e Intra Day Market (IDM)

? Spot market — a market in which, in this case, the goods are sold to dispose them immediately. There is a
second type commonly known as the forward market, where a promise to buy or sell goods are determined on
a specific date in the future, but at a price fixed at the time of the transaction.
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e Property Rights Market for RES and CHP (PRM)

e Emission Allowances Market (CO2 Spot) (EAM).

Due to the extensive nature of the areas described above there were analyzed only DAM
indexes, which is a typical physical market. The result of the transaction included here is
the physical flow of energy. Thus, the market is mainly for manufacturers and retailers of
this type of energy and the companies doing so-called wholesale.

3. VALUE AT RISK IN THE ANALYSIS OF EXCHANGE RATE RISK

Very often as a tool to assess the risk of investing there are used methods based on the
analysis of time series. The risk of investing in a commodity market or directly securities,
results from the exchange rates volatility. Hence, while assessing the risk it is very
important to estimate the expected appropiate variation.

Furthermore, the investor is interested in getting to know accurately the maximum risk
of the potential losses. This risk is often expressed by the value of the maximum possible
loss that may be incurred by the investor in the value of its investment portfolio in the
worst assumed scenario.

On this principle is based a risk assessment method to invest in the stock market,
which consists in estimating the so-called. "value of the portfolio at risk™, known as VaR
(Value at Risk).

This method estimates the maximum potential loss in portfolio value during the
assumed time series (e.g. one day, one week) in such a way that the probability of the
situation that the losses would be even higher is very small (equal to the adopted level of
significance).

Generally, the methods for estimating VaR can be divided into two types: simulation
methods (mainly historical simulation and Monte Carlo simulation) and analytical
methods (based on a variety of models describing the "behavior" of financial instruments
in its investment portfolio). The third one is the group of semiparametric methods’.

In the historical simulation method for estimating VaR there is used the actual data,
which is better than in case of other classical methods as it reflects the actual behavior of
the market. The main advantage of this method is that it is a hon-parametric method. This
means that on the one side there is no restriction resulting from the need for the
assumption of normality, and on the other hand the estimation of some parameters (such
as mean and standard deviation) on the basis of historical data* is avoided.

In case of "fat tails" in the real distribution of prices, historical simulation method
gives a more reliable level of VaR. The advantage of the historical simulation is that, in
contrast to other methods it is easier to estimate.

Historical approach is a very intuitive method of estimating Value at Risk. It is
determined based on historical rates of return of the given instrument (or portfolio) and
their empirical distribution. It is important for the rate of return to be calculated on the
period for which VaR is calculated (if the investment horizon is one day, then the rate of
return should be determined daily).

% Mentel G., Ryzyko rynku akcji, Wydawnictwo Fachowe CeDeWu, Warszawa 2012, s. 50-51.

* Jajuga K., Metody ekonometryczne i statystyczne w analizie rynku kapitalowego, Wydawnictwo Akademii
Ekonomicznej im. Oskara Langego we Wroctawiu, Wroctaw 2000, s. 112 i dalsze.



114 G. Mentel

An interesting approach in this regard is to generate VaR based on the so-called profit
and loss (P&L). This solution is recommended by RiskMetrics™ Group, calculating the
risky value determined on the basis of profit and loss scenarios®. At such an approach,
there are calculated the potential prices of values at t period

P=P e, 1)

where:
P, - stock price in t period,
Po - stock price in the initial period,
r - already determined return rate,
t - time horizon for which VaR is determined,
and then the differences of prices P, and scenarios P are generated.

Figure 2. VaR value for return rates for SIRDN24 index in the analyzed period at the significance
level of a=0,05 — historical simulation.
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Source: Own study.

The differences determined in such a way are subjected to ordering process and then
the percentile is determned which corresponds to the required level of confidence — in this
way the VaR is obtained.

While using historical model it is important to collect a large series of data. The
greater their number, the greater the accuracy. However, the data is often very distant out-
of-date, and is not as important as the data less distant. Sometimes gathering a sufficient
number of data is not possible and the use of this method is then limited.

5 Mina J., Yi Ciao J., Return to Risk Metrics: The Evalution of a Standard, Risk Metrics Technical Documents,
New York 2001, s. 26.
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This method of calculating VaR is sensitive to extreme return rates included in the
distribution. As a result, the size of Value at Risk changes in a "stepped" way and the size
of the risk is often underestimated or overestimated (Figure 2).

Monte Carlo simulation, in turn, is based on a hypothetical stochastic model that
describes the shaping of the prices of the financial instrument. The essence of the
stochastic processes is that it is not possible to predict the values of the process, one can
only determine the probability that a given value is reached with.

Figure 3. VaR value for return rates for SIRDN24 index in the analyzed period at the significance
level of a=0,05 — Monte Carlo simulation.
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Source: Own study.

The process value is dependent only on the time and the previous value of the process.
In the Monte Carlo method it is assumed a hypothetical model that describes the
mechanism of the formation of prices (or return rates) of financial instruments. It is often
assumed that this process is a geometric Brownian motion. Using as a basis this or other
models (model "mean reverting"®, jump diffusion model’, etc.) there are generated a lot of
observations of financial instruments prices. In this way it is obtained the distribution of
return rates of the financial instrument. Determination of the quantile of this distribution
allows for the direct VaR determination (Figure 3). The process parameters are usually
estimated based on historical data®.

6 Mean reverting” model is often called Ornstein-Uhlenbeck model

7 ,Mean reverting” model is often called Ornstein-Uhlenbeck model

8 Jajuga K., Kuziak K., Papla D., Ryzyko wybranych instrumentéw polskiego rynku finansowego — czesé I, Rynek
Terminowy 6/99, s. 133 i dalsze.
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In order to determine the predicted variance of the returns of stock prices, one can use
the equation used by RiskMetrics ™ in their classic models:

ol =(-A)r+ 0}, 2

Estimation variances of stock price returns for time t obtained in accordance with the
above formula is a weighted arithmetic mean (with weights 1-1 oraz 1) for share price
returns in the square at the time t and the previous estimate of variance returns at time t-1.
For daily returns in the classical model of RiskMetrics™ it is applied a universal constant
smoothing rate of 1=0,97°,

Moving directly to evaluation of the effectiveness of Value at Risk estimated for
individual indexes for DAM indexes, it is worth determining the percentage of
exceedances interest beyond the acceptable one, with an adopted acceptable level of
significance adopted, a five-per cent threshold (Table 1).

Table 1. The value of the exceedances interest of confidence intervals for the mutual level of
significance a=0,05.

Historical simulation

lower upper
IRDN 6,028131279 6,630944407
sIRDN 4,88948426 8,171466845
IRDN 8.22 4,487608841 8,774279973
IRDN 23.7 9,523809524 9,523809524
IRDN 24 5,559276624 8,238446082
off IRDN 7,142857143 9,523809524

Monte Carlo simulation

lower upper
IRDN 2,478231748 2,880107167
SsIRDN 3,415941058 3,081044876
IRDN 8.22 3,75083724 3,081044876
IRDN 23.7 4,761904762 7,142857143
IRDN 24 2,947086403 3,415941058
off IRDN 7,142857143 4,761904762

Source: Own study

As one can easily observe lower limits of the determined confidence intervals which
constitute VaR are different for the discussed methods. Historical simulation in only two
cases gives satisfactory results, while in other cases, the percentage of exceedances
beyond the permissible limit is significant. Whereas value at risk determined by using
Monte Carlo simulation in only one case is not contained within five-per cent threshold,
and most importantly, flexibility and response to market changes is incomparably better
than in the case of the first-mentioned method.

But we must remember that the energy trading market is not synonymous with market
of securities. In the case of shares it is more about investment in uplift rates, or to draw the

° Mina J., Yi Ciao J., Return to Risk Metrics: The Evaluation of a Standard, Risk Metrics Technical Documents,
New York 2001, s. 15.

10 The optimal number of historical observations taken at the level of the smoothing constant is n = 151. Such a
value was taken into account in the conducted analyzes.
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greatest possible profit. However, when it comes to energy while doing purchase / sale,
rather we deal with creating the energy market, both from the buyer and the manufacturer.
Cheaper energy - from the buyer’s side - means higher profits. From the manufacturer's
side Commaodity Exchange, and more specifically its markets and quatiations carried out
on them, yet allow for the indirect valuation of energy companies. This is done by
measuring the product manufactured by them, in this case energy. Of course, the
additional information form quotations for manufacturers are signals concerning
investment within the developing of new power capacity.

4. LONG-TERM CONE FORECASTS

Assuming that the main component of VaR is to identify the future state of the asset,
one should attempt to generate a subsequent study of the variable. Measure of Value at
Risk itself allows for some predictability in future periods, but usually these horizons are
not too large. Thus, it becomes important to obtain the possibility of future values for
longer periods of time.

Within this range it is possible to use the presented models that after the appropiate
conversion allow to generate long-term forecasts for expected price of the discussed
instruments (e.g. the forecast horizon h = 100 days™). For this type of forecast the
estimated variance of prices return, depending on the variance for the daily returns is as
follows:

2
O-t+h\t

Otant = Vvh- Orap

Based on the above formula, due to scaling of the long-term variation by the forecast
horizon h one can get so-called “forecast cones”.

They provide an overall view of the future behavior of VaR, and thus also to the
general trend, which will rule on the market of the given value. Therefore, the
determination of such values of Value at Risk allows investors to allocate better their
resources and greater predictability of the effects of their investments. As an example of
the graphical display can be used the quotations of sSIRDN index (Figure 4).

=h- O-terﬂt ' ©)

' While determining the long-term forecast it was assumed the forecast horizon h equal to 100 days, i.e. 20 stock
market weeks. The aim was to show better the same cone forecasts, as well as the behavior of the exchange
rate or the profit / loss for the designated cones. Shorter periods do not allow for a good graphic presentation
and draw specific conclusions as it is hard to illustrate the behavior of the exchange rates in relation to the
designated forecasts.
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Figure 4. VaR forecast cones for exchange rate of SIRDN index in the analyzed period at the
significance level of a=0,05 — historical and Monte Carlo simulation.
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As one can see, similarly to the same assessment of short-term forecasts of potential
losses also here there is a large discrepancy between the methods. Again, much better
indication, based on bactesting gives Monte Carlo simulation. In case of the historical
method the inflation of the rate forecasts decline is significant. Not to mention the
predictions of possible increases in the SIRDN index. No quick reaction to market changes
noticed in the analysis of return rates has its meaning also in this case. Flexibility in
adjusting is much greater at the Monte Carlo method.

While analyzing profit and loss (P&L) (Figure 5), it can only be confirmed the
previously observed trends. The change of methods for profits / losses is the same as in
the case of long-term forecasts of SIRDN index. So one can see some kind of repeatiblity
in the indications. The situation is similar when analyzing other considered DAM indexes.



Energy market in the context of long-term forecasts 119

Figure 5. VaR forecast cones for profits/loss of SIRDN index in the analyzed period at the
significance level of a=0,05 — historical and Monte Carlo simulation.
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5. CONCLUSIONS

An analysis of simulation forecasting methods on energy market quite clearly indicates
the effectiveness of the generated in this case predictions. Monte Carlo method as
mentioned earlier gives a much better indications for the future than it is in the case of the
other already discussed method. The historical method due to the specific methodology
does not respond flexibly to market changes. In addition, both short-term forecasts and
long-term ones are very inflated resulting in a kind of aversion market. It should be
emphasized that both methods overstate the forecast of future exchange rate behavior. In
general, certain groups of parametric methods are in this case much better'2. The question,
however, is the selection of the appropriate model of random modelled faults.

There is also noticeable a significant correlation between the market trend and the
value of the cone tail of the forecast. In addition, a significant impact on the shape of
cones arms have historical observations immediately preceding the forecast period. Thus,
the relationship between the designated forecasts and the character of the quotations for
which they are estimated is visible'*.

As for the analysis of the energy market and the Polish Power Exchange it is worth
showing its full liberalization nowadays. Thanks to the market transaction of purchase and
sales one can talk about the market mechanisms of determining the energy price, and yet
this is probably the point. In addition, the Exchange itself offers the possibility to appoint

2 Mentel G., Value at Risk w warunkach polskiego rynku kapitatowego, Wydawnictwo Fachowe CeDeWu,
Warszawa 2011, s. 140 i dalsze.

18 Ibidem, s. 187.
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an

objective market price which is the benchmark for other transactions for this type of

market. So we can talk about the price shaping based on supply and demand, thus creating
a “reliable” market value.
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RYNEK ENERGII ELEKTRYCZNEJ W KONTEKSCIE PROGNOZ DELUGO-

TERMINOWYCH

W artykule przedstawiono symulacyjne koncepcje prognoz dhugoterminowych rynku
energii elektrycznej w Polsce. Badania oparto 0 notowania prowadzone na Towarowej Giet-
dzie Energii S.A.

Metodyka analiz oparta zostata o analizg ryzyka papieréw wartoSciowych, a doktadniej
warto$¢ zagrozong na ryzyko, czyli Value at Risk. Na bazie tejze miary zostaty przeprowa-
dzone prognozy o dluzszym horyzoncie czasowym, zarowno dla samych notowan kwoto-
wych gtownych indeksow ww. gieldy, jak i zmian cenowych, jakie dokonuja si¢ z dnia na
dzien.
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NEPCHEKTHUBBI BBIXOJA YKPAUHCKUX
KOMIIAHUM HA MUPOBOM PBIHOK IPO

B craTtbe chopMynHpoBaHBI COBpEMEHHBIE TEHAECHINH MHPOBOTO PBHIHKA ITEPBUYHBIX
MyONMMYHBIX pasMemleHnit akmuil. OOOCHOBAaHBI IPAKTHYECKHE PEKOMEHIAIUH IS
YCIICIIHOTO BBIX0/Ia YKPAWHCKUX KOMIIAHUH Ha MEXIyHapoaHble peHKH [PO.

1. BBEJAEHUE

AKTHBH3aIUsl TPOLIECCOB BBIXOAA HA MEXIYHapoAHBIH peiHOK IPO  ykpanHCKHX
KOMITaHMH TIO3BOJIUT WM TMPHBJIEYh MAacCIITaOHbIE W JOJITOCPOYHBIE CpPEACTBA IS
TEXHOJIOTUUECKOH MOAEPHU3AIMY, PACIIMPEHUS MPOMU3BOJACTBA M COBITA, YKPEIUICHHS
KOHKYPEHTOCIIOCOOHOCTH Ha OTEYECTBEHHOM M 3apyOEKHBIX PhIHKaX.

YKpanHCKHE KOMIAHWM 3a TMOCIHEAHWE MATH JIET TMpoBenn 59 pa3MenieHun
u npusnexan $6,2 mupa. Oto cocraBuno 0,9% MHPOBBIX O0OBEMOB MO KOJHUYCCTBY
pasmemienuit u 0,6% 00bEMOB IPUBICYCHHBIX CPENCTB (CM. Tabm.1).

Tabnui 1. TToka3arenn MEPOBOTO U ykpaunckoro peiaka IPO 3a nepuox 2006-2010rr

IToka3arenn Mup YxpanHa Yxpanna/Mup
Poct kanuranuzaiuu, $Mip/. 1056 6,2 0,6%
KonnuecTBo cornamieHui 6549 59 0,9%

Cpennuii pa3mep corJanieHus,

161 105 65,2%
$mup.

Takum o6pazom, PO kak HWHCTPYMEHT NpPHUBJICYEHUS KallUTaja HeIO0CTaTOYHO
HCTIONB3YyeTCs] YKPAaMHCKUMH KOMIIAHUSMH, XOTSI €CTh XOpPOIINE TEPCIEKTUBBI IS €ro
pa3ButHs. OrpaHHYMTENBHBIMH  (haKTOpaMy JJsl IMPOIECCOB BBIXOAA YKPAHMHCKHUX
kommanuii Ha IPO sBastOTCSA. MIMTENbHAs IMOATOTOBKA, HEXKEJaHHE OTEYECTBEHHOTO
O6u3Heca myOJIMKOBATh CBOIO OTUYETHOCTh, HU3KHUH YPOBEHb KOPIIOPATUBHOTO yIIPABIICHUS,
HEBBICOKasl JINKBUIHOCTh YKPAaMHCKOTO (DOHIOBOTO PBIHKA, HEpAllMOHAJIbHAs CHCTEMa
HaJIOTOOOJIOKEHUs], HEJOCTaTOYHBIH YPOBEHb WHBECTHUIIMOHHOW IIPHUBJIEKATEIHLHOCTH
KOMIAHMH M HU3KANA pEHTHHI WHBECTHIUOHHOIO KJIMMaTa CTpPaHbl, OTCYTCTBHE
roCyJapCTBEHHBIX TapaHTUIl MPO3PaYHOCTH HHBECTUIIMOHHBIX IPOLECCOB U 3aIIUTHI IIPaB
HHBECTOPOB.

Teopernueckne M NPAKTHYECKHWE ACIEKTHI NPOOJIEMBI Pa3BUTHA MEXIyHapOHbBIX
(MHAHCOBBIX PHIHKOB U TIpHBIeUeHUs cpeacts deped I[PO wmccnenoBamm  Takue
yKpaunHCKue ydeHsle kak baswnesnu B.Jl., bnanx M.A., I'apumox O.B., I'y6ckuit b.B.,
KpeuioBa H.B., Kozakos B., Kostokx B.B., Mensuuk B.B., Ilepecana A., Poxoua B.B.,

! Dr Tatiana Nagachevskaia, Katedra Migdzynarodowej Ekonomiji Kijowskiego Narodowego Uniwersytet
im. Tarasa Szewczenka, Ukraina.
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Poraa O.U., Crapoctuna A.O., Copumenko M.A., Illepuenko B.}O. u ap., a Takxke
3apybexnsie ydeHele: Pocc Iemmec, Jx. Purrep, JI.Jx. I'mrman, M.IA. JIXOHK,
J. Yepsurn, @. Kopuemmu, II. Crnuaar, M. Bpennan, k. ®pankc, L. Kazepep,
J. lupek, C. Ilepuctmann, A. Jlykamos, E.JlebemeBa, A. Morun, A. HamoipHOB,
C.I'Bapnuna u np. B HayuHOH nuTepaType HEJOCTaTOYHO HCCIENOBaHBI OCOOEHHOCTH
mexaHn3MoB [PO kxoMnaHuii cTpaH ¢ NepexoHOW SKOHOMUKOW M OTpAcieBbIE ACTIEKTHI
peika [PO.

Pemenne ynpapineH4Yeckoi NpOOJIEMBbl aKTHBU3AlMM BBIXOJAa Ha MEXKIyHapOJHbIE
poiHKH [PO TpebyeT NOCTOSHHOIO MOHUTOPHHIA 3TOTO PHIHKA, OTCIIEKMBAHUS OCHOBHBIX
noKasaTesell ¥ TeHAEHIUI, MEXaHU3MOB M MHCTPYMEHTOB, OLIEHKH MEPCIEKTUB C LIEIbI0
pa3pabOTKM yCHEUTHOTO CTPATErHMYECKOro IIaHa MEPBHYHOTO ITyOIMYHOTO pa3MEIIeHHS
aKIWH.

2. AHAJIW3 TEHJEHIIAI PAZBUTHS MUPOBOI'O PBIHKA IPO

3a mepuox c¢ 1996 mo 2011 rox mupoBoi peiHOK PO nnHaAMM4YHO pa3BUBAJICH,
C KaXJbIM TOJIOM pacTeT ero kamutanusanus (cMm. puc.l.). Ho Bmecte ¢ Tem, OH
JOCTaTOYHO 3aBUCHM OT BHEIIHMX (DaKTOpoB. 3a 3TOT mepuox OBIO TpH claaa
aktuBHOCTH: B 1998 1., ¢ 2001 mo 2003 rr. u B kpusucHsl nepuon — 2008-2009 rr.
Hoxpusucuerit 2007 rom ObUT NMHKOBBIM B HcTOopuH phlHKA [PO mo KoimdecTBy
cornamennit — 2 014 u mo o0keMy TomOBOM Kamuranmmsanuu - $295 mupa. B 2008 .
MPOM30IUIO pE3KOe IMaJCHHE OCHOBHBIX TMoOKaszarened poiHKa [PO:  kommuectBa
corjameHui — B 2,6 pas3a u kanuranuzanuu — B 3,1 pasa.

Puc. 1. lunamuka muposoro peiaka IPO, mupa. non. CIHA [1, 2].
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I'mobaneHas aktuBHOCTH IPO mocturna goxpmsucHoro yposus B 2010 r., moka3aTens
KanuTanusanuu coctaBun $285 mupa. mpu komumuectBe cornamenuit 1393, Tlocie
JIByXTOJIOBOH TIaCCHBHOM aKTUBHOCTH Ha poiHKe I[PO BOo BpeMs rino6aipHOTO
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(hMHAHCOBOTO KPHU3MCAa W PELECCHH INPOUCXOMUT O0340pOBIeHHE. MupoBoil peiHOK [PO

Hayall CTPEMUTEIBHO pacTH B MEPBBIX Tpex kBapranax 2010 r., XOTs MHBECTOPHI OBUIH

00€CIOKOEHBI TOATOM EBPO30HBI, 3HAYMTENBHBIMU PETYISTUBHBIMA HM3MEHCHHUSIMH,

COKpAIICHUEM TOCYIapCTBEHHBIX IIAKETOB MO CTUMYJIHPOBAHHUIO M OCTOPOXKHBIM

JIOCTYIIOM K KPEANUTaM.

HecMmotpss Ha Ti100anbHBIE MakpOSKOHOMHUYECKHE PHUCKH M JIONTOBOHM KpW3UC, Ha
robanbHEIX phiHKax [PO  mposiBisiercss TeHaeHUuss K Bo3pocTtaHuio. llpu  sToMm,
OCHOBHBIMH (haKTOpamMu pocta riiodanbHoro peiHka PO Obutn ciegyrommue:

—  7ehUUUT KanuTalla B yCIOBHUSX 3aTSHYBIIETr0oCs IIEpHOJIa BHIXOJa U3 KPU3UCa;

—  3HAYUTENIFHOE KOJIMYECTBO OTIOXKEHHBIX C HaYajga KPU3HCa JIMCTHHIOB,;

—  pOCT Ha pa3BHBAIOIINXCS PHIHKAX;

—  TIPOILECCHI TOCYJapCTBEHHOM MPUBATH3AIINY;

- ,,Spin-off” MHOrOHaNMOHAIBHBIX KOMIAHUI U KOMIAHUI SHEPreTHYECKON OTpaciH,
MPOMBIIIICHHOCTH, TEXHOJIOTHIECKOM CEKTOPE U CEKTOPE MAaTepHAaJIOB,;

—  BO3pacTarolice 10BEpHE HHBECTOPOB K OIIEHKE aKIUH U PHCKOB.

IMporieccet IPO  ObuIM  OrpaHHYCHBI  CICAYIOMUMH  (akTopaMu: (HHUHAHCOBO-
9KOHOMHYECKas HECTAaOWIBHOCTh B €BPO30OHE, MOJMTHYECKas HecTabWIBHOCTH (B T.4.
coObITHs “‘apabCKOil BeCHBI”), 3HAUMTENbHAs TYpOYICHTHOCTH B A3HMH, CHIDKCHHE
arenrctBoM Standard & Poor’s kpeautHoro peiditunra CIIA, BbIcOKOE 3HaueHHE
MHJIEKCOB ppIHOYHOHU BostaTiibHOCTH B CILIA, BennkoOpurtanuu u ['oHKOHTE, OTCYyTCTBHE
JIoBepusi MHBECTOpoB. HecraOmibHOE MONOXKEHHE HA MEXIYHAPOAHBIX (DOHIOBBIX
PBIHKAX MPHUBEJIO K CHIDKEHUIO HHAEKCOB, UTO, B CBOIO OYEpe/lb, OTPHLATENHHO CKa3aloCh
Ha IIOKa3aTelie OTHOWICHWS PHIHOYHOW CTOMMOCTH AKIMU K TPHOBUIM HA aKIUIO IO
cnenkam IPO.

B 2011 r. axktuBHOCTP MHpOBOro pbiHKa [PO HeckonbkOo yMEHIIWIACh U
XapaKTepHU30BajIach CICAYIOINMH OKA3aTEISIMU!

—  KOJMYECTBO cornamieHuii cocraBuiao 1 225, yto Ha 12% mmwke, yem B 2010 1., HO
B 1,6 pasa Boiure, uem B 2008r.;

—  xanuTanuzands ymeHmmiaace Ha 40% - ¢ $284,6 mupa. go $169,9 mupa., Ho
oka3zasiach B 1,8 pasa Beimte, uem B 2008r.;

—  cpenuwmii pazmep coriamrenust coctaBuit $139 muH. npotus $204 miH. B 2010 romy
(cMm. puc.2);

—  TOII 5 cexkTopoB M0 KOJMYECTBY COrMaiieHuii: Matepuaisl (268), IpOMBIILIEHHOCT
(199), Beicokne Texuomorun (149), ToBapel mepBoit HeobOxomumoctu (124)
u sHepreruka (110). [puuem, obiiee KOTUIESCTBO COMAIIEHHNH HA MUPOBOM PBIHKE
IPO B 2011 Tomy yMEHIIMIOCH, HO B CEKTOpPax TOBapOB IEPBOU HEOOXOTUMOCTH
Y SHEPTeTHKH BBIPOCIIO;

—  TOII 5 cexTOpOB MO KanmuTagu3amui: Matepuaibl ($29,2 MIIp.), MPOMBIIUICHHOCTh
($26,4 mapm.), suepreruka ($21,3 mupz.), dunancer ($15,9 mapa.) u BbICOKHe
texuonoruu ($14,7 mupa.). Cexktop QUHAHCOB yTPATHI MEPBEHCTBO U 3aHST 4-0¢€
MEcTO;

—  TOII 5 dpoumoBeix Oupk 1o KomuuecTBy cornamenuii: [lenpwrenckas — ChiNext
(128), Bapmasckas — New Connect (123); Ilenswxenckas — SME (115),
Agcrpanuiickas (101), Tonkonrckas (68). Helo-Mopkckas (onmoBas Gupxka He
BBOILINIA B IATEPKY, a Ha Bapmasckoii NewConnect Obuio ocymectsieno 10%
cornamieHuii Muposoro peiHka [PO;
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—  TOIl 5 ¢onaoBeix Oupx mo kanurtanusamum: Helo-Hopkckas ($30,5 mupa.),
Toukonrckas ($25,3 mipm.), lllenpwrenckas-SME ($15,7 mupm.), Illanxaiickas
($15,1 mapn.) u Jlounouckas ($13,9 mups.). Tokwuiickas Gupska He BBonnia B TOIT 5
[1,2].

Puc. 2. Cpennuii pasmep cormnamenus [PO, min. gon. CIIA [1, 2].
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B otpacneBoii cTpykType KoMmaHuii, KoTopblie BbIILIH ¢ [PO Haubombias 4acTh
OTHOCHUTCSI K (DMHAHCOBOMY CEKTOpY M OOECIEeUMBAIOIIUX Pa3BUTHE HH(PPACTPYKTYPHI.
DunaHcoBbIi cekTop mpusiiek B 2010r. $80 mipa., T.e. 28% 0T MUPOBOI KaMUTATH3AIHH.
OTOT moKa3aTeNs 00eCHeYmId TPH HAuOOJBINNE a3UHCKUE CTpaxoBble KoMmanuu: AlA,
Dai-ichi Life Insurance, Samsung Life Insurance Co. Ltd. JlugupoBamu ciemyroiue
CEKTOpBI: MAaTEpHAIbl, IPOMBIIUICHHOCTb, BBICOKHE TEXHOJOTWH, TOBAphl HEPBOM
HE0OX0IMMOCTH, SHEPTETHKA.

Cpeansist noxogHocTh uHBecTOpoB B caenkax [PO B 2011 roxy cocraBuna 13,3%, uto
B 2 paza Huxe, yeM B 2010 rony, koraa JOXOIHOCTb OT BJIOKEHUHN gocTuria 26,4%.

Peirok IPO paspuBatornnxcst crpan cocrasiser 69% ot muposoro: $195,3 mupa.
1 983 kommanuu, Kotopsle Beutk ¢ IPO. 3uauurensHyo 4acts (41%, $81,1 mupm.)
MPUBJICKIN TPEANPHATHS TOCYJapCTBEHHOW COOCTBEHHOCTH. Takke, 3HAUHUTENBHYIO
9acTh KOMIIAHMH-DMHUTEHTOB COCTaBWIM KoMmaHun Kwutas — 67 ¢ HECKOJIBKHUMH
6onpmmu [PO.

IPO-aktuBHOCT, B peruone llentpanpHoit uw Boctouynoit EBpombl mpeBbiniaet
obmmemupoByto. 3a 9 mecsmes 2011 roxa oHa Bo3pocia, B TO BpeMs KaK MHPOBBIE 0OBEMBI
IPO cHuszunuce Ha 6,7% MO CPaBHEHHIO € aHATIOTMUYHBIM NepuogoM 2010 r.

[osBumace HOBass ocobeHHOcTh TporieccoB [PO. Hekotopeie smurtentsr [PO
UCTIONB3YIOT €ro B KadyecTBe MHCTPYMEHTa CllaceHusi oT OaHkpoTcTBa. M mocratouHO
ycrnemHo. [lepen Boixozom Ha IPO OHM yMeno CKpBIBalOT CBOE (PMHAHCOBOE COCTOSHHE
U JIeNaloT aKIeHThl Ha TepCIeKTHBE. MOXKHO MpPEIoNI0XKNUTh, YTO B JOJTOCPOYHOU
MEPCIEeKTHBE Pe3yNbTaTHBHOCTh Takux PO Oyner HMXKe, TMOCKOJIBKY HPHUBICYCHHBIC
CpPeICTBa HANpPABIAIOTCS HE B OCHOBHBIE (OHABI, MOBBIMNAS CTOMMOCTH AaKTHBOB
KOMITaHUH, a Ha TIOTallleHNe KPEIUTOB U JOJTOB.
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Eepona. B 2011 tomy B EBpome OBUIO OCYyIIECTBICHO HECKOJIBKO KPYITHBIX
pa3merneHnii, npuieM Hanbolee 3ameTHbIe [PO ObITH IpOBeAieHE HA Ouprkax B JIoHIOHE,
Mappune u Bapmage. B 2011 roxy B EBpore B 0611eii croskHOCTH OBLTO TIpoBeaeHo 430
cuenok IPO wHa obmyro cymmy 26,5 miupxa eBpo, uto Ha 13% Oombine B CpaBHEHHH
¢ 2010 rooM 1Mo KOJMYECTBY CHETOK U Ha 1% — mo 00beMy MpUBIICYCHHBIX cpeacTs [2].
[Ipousouwto cumxeHue cpenHero obbema pasmemienus Ha 10% — ¢ 86 MuH. eBpo
B 2010 roxy mo 77 miH. eBpo B 2011 roay mon BiusiHueM ¢akTopa JaBlieHns Ha 1eHbl. Ha
eBporeiickom priHke [PO Gonee BbICOKass akTHBHOCTh HaOJI0/1anach B 1-oM HONyroaun
2011 rozga, B Te4eHUH KOTOPOTO OBLIO MpUBIIEYEHO 62% TO/IOBBIX 00BEMOB.

Eciu B 2011 rogy EBpona crana eMHCTBEHHBIM PErMOHOM Ijie OBbUI OTMEUEH POCT
Kak [0 KOJIMYECTBY CJIENOK, TaK ¥ 110 00beMy IMPHUBIICUCHHBIX CPEICTB, TO BO Il kBapTamne
2012 roma B pe3ynapTaTe CI0KHOM 3KOHOMHYECKOW CUTYalMU HPOU30LLIO CHHXKEHUE
ypoBHs [PO aktuBHOCTH Ha 68% npoTHB 1 KBapTana. beiio npuBIedeHo TONBKO 915 MiH.
gomn. CHIA B pesymprate 46 IPO (mmmb 2% oT MHMpoBOro oObeMa KanuTama,
MPUBJICUYCHHOTO B O3TOM KBapraie) Mo cpaBHeHmoo ¢ 2,9 wipa. momr CIIIA,
MpUBJICUCHHBIMU B pe3ynbTate 39 crmenok B I kBaprame 2012 roma. OdeBHAHO, UTO
Y OMHUTEHThI, W WHBECTOPHl HaOIIONAI0T, HACKOJbKO YcHemHo EBpoma cMmoxer
CIPaBHUThCI C KpPU3HCOM cyBepeHHoro jmgonra. Bo II kBaprane 2012 r. HauGosnbluas
AKTUBHOCTh IO KOJIMYECTBY CJEIOK Oblla OTMEYCHAa Ha BapimaBckoit OupikeBOi
mwromaake NewConnect, JOHJOHCKOM AJNBTEPHATUBHOM HHBECTUIIMOHHOM pBIHKE
u CramOynbckoit  QonmoBoil Oupke. HabOmromaercsi pocT KoyiMuecTBa CHAENOK  TI0
NPUBJICYCHUIO KOMIIAHWAMH Majoro Ou3Heca CpeACTB Uil (DUHAHCHPOBAHMSA CBOCH
JEeATENIBHOCTH, YTO NMPUBOJUT K YMEHBIICHHIO CpeAHEro o0beMa caenok. B ocHOBHOM
CHENKH 3aKITIOYAINCh KOMIAHUSAMH CEKTOpa TEXHOJIOTHH, IOTPEOMTENLCKHX TOBApOB,
TOBapOB ITOBCEIHEBHOTO CIIPOCA U MPOMBIIUICHHBIMU KOMITaHHSIMH.

Cpenn ¢oHOoBEIX mmomanok Espombr muaupyior JloHmoH u BapmaBa. Bomee
TIOJIOBHHBI CPE/ICTB, IpUBJICUEHHBIX B EBporie, a mMenno 14,1 mupx eBpo, IpuxoanTcs Ha
JlonmoHcKy0 QOHIOBYIO OUPKY, X0Ts B JIoHIOHE ObUTA MpoBeaeHa uib 25% Beex PO
B EBporne. B Bapmase Obu10 3aKi1t0ueH0 HAaUOOJNbIIIEE YUCIO CAENIOK, HO ¢ 00jiee HU3KUM
CPeIHUM 00BEMOM Pa3MELICHHUS.

B 2011 roxy Ha eBpomeiCKUX phIHKaX JOMHUHHPOBAIN KPYNHBIE CIEJIKH, KOJHYECTBO
KOTOPBIX OBUIO HE3HAYMTENbHBIM: B pe3yJbTaTe IIECTH KPYMHEWIIHNX CJAENOK ObUIO
npuBiiedeHo 16 mipa eBpo, uTto cocraBimsier 60% oOT oOmeil CymMMBI CpPEACTB,
npuBJedeHHBIX B pamkax [PO B EBporne, o cpaBHenuto ¢ 37% (9,6 min eBpo) B 2010 roxy.

Ha JlonmoHcko#t (oHIOBOH OMpKe MPOXOAMIN JUCTHHTH B OCHOBHOM KOMITAHHA
CBIPEBOI'0 CEKTOpa, KOTopble B pe3yabTate IPO mpusnexnn 8,2 Miapa eBpo; Ha J0NIO
9THX KOMIIAaHWHA Tpunuiock 58% oT oOmero umcna cueiok Ha JIoHZOHCKOH (QOHTOBOM
6upxe. Pa3smemenne akumii komnanmm Glencore, Topryomeil ChIpbEBBIMH TOBapaMHy,
npuHecno el 6,9 mapa eBpo u Bkimrouenue B mHjekc FTSE 100. Ora caenka crama
kpynHeiime B JloHIOHE M CrOCOOCTBOBaja YBEIMYEHHUIO OOBEMOB MPHUBIICUEHHBIX
cpencts B pamkax IPO B nmongonckoM Cutn B Teuenue 2011 rona. Ha Tpu kpynmHEHImx
quctunra B JlJongone — IPO xommanuu Glencore, HedTerazoporo npeanpusitus Vallares
W MHBeCTHIMOHHOW kommanuu Justice Holdings — mpuiiocs Gonee 9 mipa. eBpo oT
o0mreit cymmsl ipuBiedeHHBIX B JIonmoHe cpenct. [loutn 28% npusnedeHHsIx EBpormoit
CpeAcTB OBUIO NPHBJIEYEHO B pPE3yJbTaTe NPHUBATH3ALMH OOBEKTOB TOCYNAapCTBEHHOW
cob6ctBenHocTH B Mcnanuu u [Tonbie, ocyniecteieHHo# etom 2011 rona [2].
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T'oHKOHr 3aHMMaeT JUAWPYIONIEE TO3WIMH Ha MHpoBoM  peiHKEe  [PO.
MexnyHapogHbple KOMIAHMM W KOMIIAHMH CEKTOpa OJIIUTHBIX OpEHZOB BCE daIle
00paIaroT CBOM B30PHI B CTOPOHY PBIHKOB A3HMaTCKO-THXOOKEaHCKOTO pPErHoHa JUIs
peanusalyy MJIaHOB MO PACIIUPEHHIO ACATENBHOCTH W NPHUBIEYEHUIO KanuTana. Kpome
TOrO, OJaroaps JUCTUHTY B 9TOM PETHOHE MEXIyHAapOJHbIE KOMIIAHUU MOTYT YKPEIHTh
CBOM OpeHJ M CBOW MMHWJK Ha HOBBIX PBIHKaxX. YHHKaJbHOE pacrojiokeHue ['OHKOHTra
NpeBpallaeT ero B HACAIbHYIO IUaTdopMy Il BCTpEed MEXITyHapOJHBIX KOMITAaHHUH
C KUTaCKUMHU UHBECTOPaMHU.

MoskHa BBIAEINUTH CIEAYIOIIKE KIIOUeBble TEHIEHIIMU MUPOBOTo priHKa [PO:

Tnobanuzayuss muposozo pwinka IPO u pocm xonuvecmea medxicOyHApoOOHbIX COeNoK
IPO. IlepBuunoe myOaMYHOE pa3MEIICHHUE AKIMHA MPOBOIWIOCH B OOJBIIMHCTBE CTpaH
MHpa, ¥ MHOTHE pPa3MEIIeHUs ObUTM MEXIyHapoAHbIMU. Ecim paHblIe cymecTBOBaIO
MHEHHE, 4TO aKIMH KPYIHOH KOMIAHHH JIOJKHBI KOTHpoBaThcs B Hblo-Mopke wmim
JlonnoHe, 49TOOBI NpHBICYh 3HAYMTENIBHBI OOBEM KamWTalda, TO TEMEpb CUTYalus
mensiercs. Tak, u3 1 225 TPO B 2011 roay mums 67 (5,5%) 6buto mpoBenero Ha Hbro-
Mopkckoii  (oHIOBON OUpXKe, XOTA OHa TPOAOJIKAET IHIMPOBATH IO 00BEMAx
npuBsieueHHbIX cpeactB uepes IPO (18% or mupoBoro). Bmecte ¢ Tem, Haumboiee
kpynHoe B ucropun [PO  —  rocymapcTBeHHBI ~— KOMMeEpuUecKHi  OaHK
«CenbChKOX03iCTBEHHbI Oank Kutas» npusnexk $22,1 miupa. ObUIO IPOBEAEHO
B I'onkonre u llanxae.

Mupogvie honoosvle NIOWAOKU KOHKYPUPYIOM Mencoy coboll 3a NepeeHcmeo Ha
MUPOBOM pbIHKEe U 30 KIUEHMOB-IMumenmos. BUpXKH paznnyaioTcs TpeOOBaHHUAMH
K DMUTEHTaM, TEXHHUYECKUMH MapaMeTpaMH, HOPMAMU M CTaHAApTaMU pEryJIHpOBaHMUS,
cucteMoi otueTHOCTH. KoMnaHusM ciienyer BEIOMpaTh TOT (POHAOBBIN PHIHOK, KOTOPBII
COOTBETCTBYET  LEJAM  INyONMYHOrO  Pa3MEICHHsI M CHOCOOCTBYeT  pOCTY
NPUBJICKATENBHOCTH aKIUH Uil WHBECTOpOB. [Ipm BbIOOpe momxomsmiei (HoHIOBON
OMpPKM KOMIAHWUY JOJDKHBI YUUTHIBATH Pa3lIMUHbIC (DaKTOPHI, B TOM YHCIE: JTUKBHIHOCTh
PBIHKA; CTOMMOCTBH KamlHTajda; reorpapuyueckoe TIMOJIOKEHHUE; OTPaClIeBYI0 CTPYKTYpy
pbIHKA; 3aTpaThl Ha COOJIOJICHHE HOPMATHBHO-3aKOHOJATEJbHBIX  TpeOOBaHMIA;
TpeOOBaHUS K  KOPIOPATHBHOMY  YIPABICHUIO; MECTOHAXOXACHHE  KITIOYEBBIX
MHBECTOPOB; BpeMeHHbIe pamku A [PO; Bompoc mpecTika M MHUPOBOE IHpPU3HAHHE.
Pacter komMYecTBO CIMSHUNA M TOTJIOMEHWH OWpPK, BEAYTCS TNEPEroBOPhl O HOBBIX
cnenkax. CaMu OMp KU HapaIIWBAIOT CBOKO KamuTanu3ammio U BxoaaT Ha [PO. C oxHoi
CTOPOHBI, MPOUCXOIUT YCHJIECHUE PETYIUPOBAHHA M YXKECTOUEHHE YCIOBHH JIMCTHHTA,
C Ipyroil CTOpOHBI, OMP)KH pearupyloT Ha MOTPEOHOCTH KIMEHTOB CHU3HMTH 3aTPaThl.
Benymue kpymnHble OMp)KM CO3[al0T ajbTEpHATHUBHbIE IUIOMAAKH ¢ Oojiee MATKHMH
YCIOBHUSAMH JAJIS1 BXOJA.

Pocm axmuenocmu KoMnanuii->Mumenmos co CmMpam ¢ nepexoOHOU IKOHOMUKOU
u passusarowuxcs cmpan. IPO nepectaqn ObITh NPEPOraTHBOW Pa3BUTBIX IKOHOMHK
CIIA, crtpan 3anagnoit EBponsl u Asuu. I[Ipoucxoaut cmemeHue OanaHca B CTOPOHY
pacTymux phIHKOB. 11 MHOTHX KpYIHBIX MHBECTOPOB KalUTAJIOBJIOXKEeHHA B Poccuro,
Nuanro u Kutail SBASIOTCS HEOTHEMIIEMOW YaCThIO TI00ATBHON CTPATETHU Pa3BUTHSL.
Pacrer wuHTEpec M K JpyrUM pa3BHBAIONIMMCSA pHIHKAM; B YacTHOCTH, BHHMAaHHE
MHBECTOPOB IpuBiEKaloT koMmnaHuu u3 Ilosmbmm, Ykpaunel, Kazaxcrana, bpasunuu,
Wzpauns, Manaiizuu, FOxuoit Kopen. Hauboiree mpuBiekaTeIbHBIME TUIOIAAKAMU JUTS
kommannii u3 crtpan CHI' ects BapmaBckas u Jlonmonckass Oupkbel. PwiHKH
BennkoOpuTaHUM OTIMYAIOTCST BBICOKOHM JIMKBHAHOCTBIO, U B TO )K€ BpeMsl OHU MEHee
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JKECTKO PEryJUpyoTCs 1o cpaBHeHHUIO ¢ poiHKaMu CIIIA, uyto nenaet nuctuHr B JIoHIOHE
Oomee OpicTppiM W [nemeBHIM. Ha BaprmaBckoit (oHmoBoii Ompike eme MeHbIIE
TpeOOBaHMUs JTUCTHHTA W 3aTPATHl, & TAKXKE IMOJbCHKUM WHBECTOpPAaM 0ojiee 3HAKOM CTHIIb
Be/ICHHsI OnM3HECa KOMITAHUH-BBIXOAIEB C COCEIHNX CTPaH.

Buvixoo na medxcoynapoonoe IPO cmanosumcst Ofisi MHO2UX KOMNAHULL 2NAGHOU
cmpamezuueckoui yenvio. Ecnu panbiie IPO paccmarpuBanoch kak OJUH U3 BO3MOXHBIX
IBTEPHATHBHBIX HHCTPYMEHTOB IPUBJICYEHUS KalIUTaNIa, PSIIOM C €BPOOOINTallHOHHBIMHU
3aliMaMu, OaHKOBCKUMHM Kpeautamu, AJIP, TM3MHroM, BEHUYpHBIM KalMTaJIOM, H JIp., TO
ceifuac IPO sgBngercs Oe3yclIOBHBIM TPHOPUTETOM. BMecTe ¢ TeM, BBIMYCK
€BpOOOIMIraii WM TPHUBJICYCHHWE CHUHIMLMPOBAHHBIX KPEIUTOB MO  HU3KUM
MPOLEHTHBIM CTaBKaM IO3BOJIIIOT KOPIOPAIMAM OCYIIECTBUTH (PUMHAHCHUPOBAHHE, HE
BBIXO/ISl HA OTKPBITBIN PBIHOK.

B anamutuueckom otuere “Global IPO Trends 2012” skcnepTbl KOMIIaHUH
Ernst&Youngst GpopMymupyroT psia TpeHIOB B 0COOCHHOCTEH TiodampHOTO phIHKa PO,
a TaKKe Al0T MPAaKTHYECKUEe PEKOMEHANK KOMITaHUAM-KananaataM Ha [PO.

Ymenue eecmu 6usnec 6 ycnosusx eonamunvhocmu. Ilockonbky B 2011 roay
BaXHEHWIIMM (PakTOpOM, BIMSIOIMM Ha MHpoBble phiHKM [PO, Obla BOJATHILHOCTS,
PEKOMEHAYETCsl OTCJIEKHMBaTh HMHAEKC BOJATHIbHOCTH UYwMkarckoit (OHIOBOH Oupxku
(VIX), paccuutbiBaeMblii a7t OMIMOHOB M0 MHAEKCY S&P 500. 3nauenue nngexca VIX,
npesblimatonee 20-25%, o3HayaeT, YTO BOJIATHIBHOCTh HAXOJUTCS HA TAKOM YPOBHE, IPU
KOTOPOM aKTHBHOCTH Ha pbiHKax [PO dakruuecku mpekpamaercs. B nepBoii moioBuHe
2011 ronma HaGmroqaIach TEHACHIMNS K CHIDKCHUIO MHAEKca VIX, oqHaKo B cepeanHe rona
OH TOBBICHJICS HAa ()OHE Pa3BHUTH JOITOBOTO KpHu3nca B EBporie n CHIKeHHS KPeJUTHOTO
peiituara CIIIA. KoMmaHusSM clieayeT 0XHuIaTh Ccliafa BOJIATWIBHOCTH, HO B OMIDKaiie
MIepCTIEKTHBE Ha MPUHATHE pemeHni no caenkam [PO Oyner BIMATh HENIPEACKa3yeMOCTh
PBIHKA.

Ynpasnenue pucxom npu peanuzayuu coenox |PO. TloBeieHHe ypOBHS pHCKA,
CBSI3aHHOTO C peanu3alfeil CIeNoK, TpeOyeT B3BEIIEHHON OLIEHKHM CTOMMOCTH II€HHBIX
OymMar M M3MEHEHHs MOAX0Ja, MCIOIh3yeMOro KOMIAHUSAMM INpH IuaHupoBanuu IPO.
C o1HON CTOPOHBI, HHBECTOPHI CTAJIM JOCTATOYHO TEPIUMO OTHOCHUTHCA K KOMITAHUSM,
KOTOPBIE 3asBJIIOT O CBOMX IUIaHax 1o nposeneHuro [PO, a 3aTeM OTKIaabIBAIOT JTUCTHHT
0O HACTYIUICHHS OJlaronpusATHOrO MoMeHTa. (OJHaKO B OTHOUIEHWH KOMIIAaHUM,
NPUHSABLINX PEIICHHE O IPOBEICHUN CAEJIKH Ha PHIHKE,  3aTEM OTKA3aBIINXCS OT CBOMX
TUTAaHOB M3-32 OTCYTCTBHUS HOAJEP)KKH, OTHOIIEHHE HHBECTOPOB OyJeT 6osiee OCTPOKHBIM
U MeHee 0J1aroxesiaTeIbHbIM.

3abnacoepemennas noozomoexka — 3anoe ycnexa. boiee paHHAA IOATOTOBKA
KJINCTUHTY ¥ TOTOBHOCTH OIICPaTHBHO pearupoBaTh Ha TMOSBICHHE ITOAXOASIICH
BO3MOXKHOCTH Ha PHIHKE SIBIIIOTCS ceiidac (akropamsl ycremHoro [PO. Kangunater Ha
IPO  nmomkHBI TNOATOTOBUTH TOJHYK XapaKTEPUCTHUKY JAESATENbHOCTH KOMIIAHUH,
MpO3payHyl0 (PUHAHCOBYIO OTYETHOCTh M 3aMHTEPECOBATh HMHBECTOPOB ONHCAHUEM
nepcreKkTuB. Takke, HEOOXOIMMO OIEHUTh PHUCKH, KOTOPBIE MOTYT 3aMEIJIUTh HIH
OCTaHOBHUTH MPOLECC PA3MELICHNS aKIMi Ha OupxKe.

Komnanusm cnedyem uzbecamv cmanoapmubix peweHull npu ebloope niowaoku 0s
pasmewenus  aKyuti U GCECMOPOHHE  NPOAHANUUPOBAMb  6CE  CYUjecmEyloujue
B03MOJICHOCIU npugieyenus unancuposanus. Pan eBponercknx KOMIaHWH BbIOpann
quist ipoBeniernst IPO He HanumoHanbHBIE (OHIOBBIE PHIHKH, @ PHIHKK CTpaH A3MH WM
CHIA. B 2011 romy eBpomeHCKMMH KOMIIAaHMSIMH OBLIO  OCYHIECTBICHO 96
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MexxayHapoaHsix caenok [PO [2]. [nsa xommanmid, mianupytomux [PO, cramm Gonee
MPUBJICKATEIbHBIME COBPEMEHHBIE (OPMBI JONEBOr0 (DMHAHCHPOBAHMS, TaKHE Kak
nopTansl kpayadanauara (crowdfunding), MO3BOJSIOIIHE IONYYUTHh MPSIMOM TOCTYII
K MHBECTOpaM, a TaK)KE€ HOBBIC YYAaCTHHKH pBIHKAa B BHIC KPYIHBIX MHOTOCTOPOHHHUX
TOPTOBBIX MJIOMIAJIOK.

Ilepcnekmuebr 6occmanoénenus puinka IPO 3asucam om peuwienuil yeHmpanbHbiX
bankos u npasumenvcmg. EBpora moOuiack ONpeNeNeHHOTO yclexa B pEIICHUH
¢uHaHCOBO-tONroBEIX  mpobneM, B CIIIA  Takke HaOdromaercst — ynydlleHHE
9KOHOMHYECKOH CHUTYyalluH, HO yCTOWYMBOE BoccTaHOBNeHHE pbiHKa PO Oyner 3aBuceth
oT nocueaytomux 3pQeKTUBHBIX PeNICHUH IEHTPaIbHBIX OAaHKOB U TPABUTEIBCTB.

Hneecmopos unmepecyrom KoMRAHuy, KOMoOpwvle NpUHocam npubwiisb. s Toro,
4yToOBI phIHOK [PO Havanm AWMHAMWYHO Pa3BHBATHCS, HEOOXOIMMBI [IBE COCTABIISIOIINE:
NpUOBIIBHBIE KOMITAaHUH, HY>KIAIOIINECS B HHBECTUIMAX, U ONITUMUCTHYHBIC HACTPOCHUS
Ha (pOHIOBOM phIHKE. OXHIaeTCs MPOJODKCHNE TEHACHINH POCTa MPUOBIIM KOMIAHUH
n3 cnucka S&P 500, a3uaTcKkuX KOMIAHUM, NPOMBIIUIEHHBIX M TEXHOJOTMYECKHX
KOMITaHUM.

Pasmewenue nesnauumenvroti wacmu axyui no onwimy Facebook. Kommanuu wus
JIpYyrux oTpaciel, mianupytomue [PO, MoryT u3Bneus nojie3Hyro nHGpopMaluio U3 ONbITA
COLIMAIBHBIX CeTell M MHTEpHET-KOMIIAHMH, HEJaBHO pa3MECTHUBLIMX CBOM AaKIMKM Ha
¢donnoBbIX Oupkax. s mojnmepkaHus Kypca IPEJIOKEHUS Ha BBICOKOM YPOBHE
U MMHUMH3AIMH PUCKA, CBSI3aHHOT'O C pean3aliell CAeIKH, KOMIIAHUM MOTYT pa3MenaTh
OTHOCHTEJIFHO HEOOJIBIIINE JOJIM OT OOIIETo KamuTania.

Donobl NPAMBIX UHGECMUYUTI U QUPMBL C YYACMUEM BEHYYPHO20 Kanumana 06yoym
akmusHbiMu  yyacmuuxamu peinka IPO. OOHOBI TPAMBIX HHBECTHIHNA U (QUPMBI C
ydJacTHEM BEHYYpPHOTO KamWTaja nposenu ycremHsie [PO n npuBiekian 3HaYUTENbHbBIC
cpeactBa. CBOOOIHBIE CPEACTBA B PACHOPSHKEHUH (POHIOB NPSAMBIX MHBECTHUIHH B Mae
2012 roma coctasisuma 375 mapa. mon. CLIA, a pupM ¢ ygacTreM BEeHIYPHOTO KaluTaia
- 115 mapa. mon. CIIA [1].

3. OCOBEHHOCTH BbIXOJIA YKPAUHCKHUX KOMITAHUM HA
MEXIAYHAPOJHBIE IPO

Xapaxmepuvimu 0coOEHHOCMAMYU U MEHOCHYUAMU 8bIX00A YKPAUHCKUX KOMRAHUT HA

MeHCOYHAPOOHbLE (POHO0BbBIE PLIHKU ABIAIOMCS Clledyioujue:.

—  Ha MexayHaponHble IPO BBIXOAAT YKpaWHCKHE SMHTEHTHI HPEUMYLIECTBEHHO
arpapHoro CeKTopa, METallypruM, IHUINEBOH IPOMBIIIIEHHOCTH, CTPOUTEIbCTBA
Y HEJIBWKUMOCTH;

—  cpenuuii pazmep [PO HIKe cpeHEMHPOBOTO YPOBHS;

—  Ha [PO BBIXOASAT NPEUMYIIECTBEHHO KPYITHBIE KOMIIAHHH, KOTOPbIe UMEIOT CPEeJCTBa
JUIS TIOITOTOBKH;

—  TIO3UIMOHUPOBAHME O3MHUTEHTOB — KOMIIAHHUM CTpaHbl OTHOCAIIEHCS K TpyIIe
pacTymux pPHIHKOB, TEMIIBI pOCTa SKOHOMHUKH BBIIIE CPEIHEMHPOBBIX, OOJbIIast
€MKOCTb BHYTPEHHETO PbIHKA Y KpauHbI;

—  BBIIIE peHTa0eNbHOCTE On3Heca,

—  HEJOOLECHEHHbIE PEIHKOM aKTHBBI, KOTOPbIE UMEIOT 3HAYNTENIbHBIH OTEHIHAN POCTa
KaIlMTaJIu3allny;
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—  KOMIAHUHU-3MUTEHTHI IIPUBJICYCHHBIE CPEJCTBA BKJIAJBIBAIOT B TEXHOJIOTHYECCKYIO
MOJICPHU3AIIMIO M pacIiupeHne Onu3Heca;

—  OCHOBHBIMH IUIOIAJKaMH I YKPaWHCKHX KOMIIAHHHM BBICTYNaroT JIoHmOHCKas
anbTepHaTHBHAs, Bapimasckas, Hero-Hopkcekas doumosbie Gupyku. Jis HeGOIbIINX
KoMIlaHu# BapinaBa ocTaeTcss OCHOBHOM IIOLIAIKOM.

Bapmasckast ¢ponnoBast 6upka B 2011 roxy 3aHMMaeT TPETHIO MO3UIMIO HA PHIHKAX,
perymupyemsix EC, mo oOmemy o0beMy pasmerieHus: Ha Oupke Oblia mpoeneHa 31
caenka IPO, B paMmkax koTopbix npusieueHo 2 067 muH eBpo. CTOUT OTMETUTH, UTO
B 2011 r. mo cpaBrenuto ¢ 2010 r. cymma npHBJICYEHHBIX Ha OUpPXKE CPEICTB CHU3MIACH
Ha 45%, a Konmm4uecTBO cAenoK ysenmduiaoch Ha 19%. Bospimoi Bkian B ymydIIeHHe
mokazareneld Bapmasckoll (GOHIOBOW OWpKM BHecla CcIellka M0 MPUBATH3AIHA
npeanpusitus Jastrzgbska Spotka Weglowa, koHTponupyeMoi rocy1apcTBOM MOJNbCKON
KOMITaHWH II0 MPOM3BOJCTBY KOKcyromerocst yrisi. CymMMma TOCTYIUIGHMH IO CHETKe
coctaBmwia 1 346 MIH. €Bpo, a caMa C/ENKa CTajla YETBEPTHIM MO BEINYMHE NEPBHYHBIM
MyOIMIHBIM pazMernieHreM B 2011 romy.

Ha OupxeBoii miomanke Bapiasckoit ¢ponnoBoit oupxu NewConnect 4ucio cienok
IPO yaBomnocs — ¢ 86 B 2010 rogy mo 172 B 2011 roxy, 4yTo MO3BOIMIIO €if 3aHATH IO
3TOMY TOKa3zareino 1-oe mecto B EBpome cpefi phIHKOB, PeryIHpyeMbIX OHpkaMu. 3a
9TOT K€ MEPHOJI CyMMa MPUBIICYEHHBIX CPEJICTB BO3pociia OoJiee ueM B TpH paza — ¢ 40 MITH.
eBpo 10 133 muH. eBpo.

BapmaBa nuampyer kak miomaaka uist ykpauackux [PO. B 2010-11 rr. BapmaBckas
tdourmoBas 6upxa (WSE) crama oCHOBHOW IUIOIIAAKOW UIS TIPHBIICYCHUS WHBECTHUIIHHA
yKpanHCKuX kommaHuid: 5 u3 6 IPO ykpawmHCKMX KOMIaHWHA OBLIM OCYIIECTBICHBI Ha
WSE. Ha Bapmagckoii (oHIOBOW Ompke KOTHPYIOTCS AaKIHH TaKUX YKPaWHCKUX
KoMmaHui, kak “Actapra-Kues”, “Kepnen-rpyn”, “Munkunenn”, “Cagosas rpyn’” U Ip.
Ora Guprka HanboJee MOJAXOIUT sl KoMmanuii ¢ kanuTtanu3aiuen $100-150 mun. Kpome
Toro, WSE 3aHMMaeT O4YeHb AKTHBHYIO IO3HIMIO MO CBOEMY IPOABI)KEHHIO, OTKPHIB
MpeJCTaBUTENECTBO B YKpauHe. BaprmaBckas Ompka Onmke M TeppUTOPHAIBHO,
Y MEHTAJIbHO, TIOJbCKHE HMHBECTOPHI IOHMMAIOT crenuduky ykpauHCKoro OusHeca,
cucteMy LieHooOpa3oBaHusi. Kpome Toro, TpeboBanusi Kk mpocrekry smuccun Ha WSE
OuYeHb OJIN3KH K TPeOOBAHMAIM YKPAWHCKOT'O 3aKOHOAATEILCTRA.

B T0 Xe BpeMs, HEZaBHO B IIOJILCKOM 3aKOHOAATENBCTBE NMPOW3OLUIM H3MEHEHHS,
KOTOpBIC YMEHBIIAIOT CHPOC CO CTOPOHBI MOJBCKUX WHBECTOPOB, HMOCKOJIBKY MOIBCKUAM
MIEHCHOHHBIM (DOH/AM Teleph 3allpeliaeTcsi MOKyNnaTh aKIMK 3apyOeKHBIX IMUTEHTOB.
[lencnonnsie GoHIBI B MPONUIBIE TOABI TTOKa3ain ceds akTUBHBIMU MHBecTopamMu. Kpome
toro, B Ilonpme yxe B 2011 roxy ObUTH CHIDKCHBI HOPMBI OTYHCIICHHHA B NICHCHOHHBIC
(hOHIBI, UTO HETATUBHO OTPA3WIIOCH HA MX JIMKBUIHOCTH. B criy sTux mpuyunH, B 2012 roxy
KOJIMYECTBO pa3MemleHni Ha BapmaBckoil (OHIOBOI OHpke MOXKET MOWTH Ha CIa,
U YKPaMHCKAM KOMIIAHHSIM INPHUIACTCS MPUCMATPUBAThCA K APYTHM IUIOIIAAKaM, B T.4.
Deutsche Boerse u JIonmony.

Hawnbonee akTHBHUMM YKPanHCKMMH IMHUTEHTaMu Ha BapmaBckoii (poHm10BO# Oupike
B 2011 rogy cramu arpapHble KOMIaHHH, KOTOpble npuBiekin $150 miH., B TOM uucie
OPOU3BOIUTENb SIMI] M SUYHBIX TPoaykTtoB Ovostar Union ($33 muH.), arpompomsi-
uuienHas kommnauus KSG Agro ($ 39,6 mun.), arpoxonaunr “HHaycTpuanbHas MOJIOYHAS
xommanus” ($ 29,699 miH.).
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Ha rmaBHOW miomanke BapmaBckol Oupxw KOTHPYIOTCS IeHHbIE Oymarm 435
KoMmmaHuii, B ToM uncie 40 3arpanmyHbix. V3 11 yKkpaWHCKHX KOMIIaHHHA, KOTOPHIE
npomamu akuun B Bapmase B 2006-2011 romax, 8 mperncraBisror arpocekrop, 10
KOMITaHWH KOTHPYIOTCS Ha TJAaBHOW IUIOMIAZKE M BXOAAT B CIEIHMAIBHO CO3JaHHBIN
ungexkc WIG-Ukraine.

KomnanusiM-sMuTeHTaM  YKpawHBl PEKOMEHAYETCSl BBIXOJ Ha BapiaBckyio
(hoHIOBYIO OMPKY B CHITY CIEIYIOMINX (haKTOPOB:

—  OTHOCHTEJIbHO MEHbILas CyMMa 3aTpaT Ha pa3MeleHHe (IIepBOHAYAIBHBIN B3HOC -
0,03% (ue meHee 8 THIC. 3TOTHIX U HE OoJiee 96 ThIC. 3JIOTHIX) , €KETOAHBIA B3HOC -
0,02% (ue MeHee 9 THIC. 310THIX K He Ooiiee 70 THIC. 370THIX) );

—  MCHbIIC MUHUMAJbHbIC TPEOOBAHMS AJIS IPOXOXKACHNS JIMCTHHIA;

—  CYWIECTBYeT ycIemrHas uctopus Bbixona Ha [PO ykpanHCKHMX KOMIaHUH, OCOOECHHO
arapHOTO CEKTOPa;

—  TeppHUTOpHaNbHAast OJU30CTh PHIHKOB YKpauHs! u [lombmy;

—  crabuipHOCTB, HHAeKC WSE crabmipHO poc B mepuop ¢ saBaps 2010 r. mo uroib
2011 r;

—  pacTymias TEpCIeKTHBHOCTh OWMpPXKH, OCOOCHHO Ha (hOHE BO30OHOBICHHS pPOCTa
(hOHTOBBIX UH]ICKCOB;

— B 2011 r. WSE crana nuaepom B EBpore mo konuduectBy pasmenieHuii (41% ot
obmero xonuuectsa [PO B EBpore).

—  IepBas o cBouM Macmitabam Oupska B Llenrpansaoit u Boctounoii Emporre.

S

. IEPCIHHIEKTHUBBI

B MupoBoM maciitabe 60IbIIoe KOJHYECTBO NPUOBIIIBHBIX KOMITAHHH, HYKAAIOIINXCS
B MHBECTHUIIMSX, TOTOBBI K BBIXOY Ha (DOHIOBYIO OUPKY.

MupoBsle U eBponeiickue TeHAeHUMH pbhlHKa [PO CBHIETENBCTBYIOT O, B IIEJIOM,
BOCXO/IAIIEM TPEH/IE, HO HAOJIOMAI0TCS IEPUO/IBI 3aCTOS U CHIDKEHUs. B Ommkaiimie 2-3
roZia KOMIIAHWH JIOJDKHBI OY€Hb BHUMATEIILHO CTPOMThH CBOM IUIAHbI BbIXoa. Tpebyercs
MIOCTOSIHHBI MOHHTOPHUHI' MHPOBBIX (DMHAHCOBBIX PHIHKOB, OLEHKA HMHBECTHUIIMOHHOTO
CIpoca 1 MPEeUIOKEHUS Ha PHIHKE B pa3pese oTpaciell 1 CEKTOPOB.

Oxupaercsi, 4ro Ha BTOPUYHOM pBHIHKE KOMIIAHWM OyXyT HapamiuBaTh CBOIO
KalWTaJM3alnio0 10 pPEKOPAHBIX YPOBHEH, OCOOCHHO JUId TOJIEPXKKH OyIyIiero
nprOOpETEHHS.

[Mpornosupyercs nueepcudukanus [PO B pasHbIX CeKTOpax AKOHOMHKH, PErHOHax
U CTpaHax.

Jnst HeOonbIIuMX KoMmnaHuWili BapmiaBa ocTaHeTcsi OCHOBHOH ()OHIOBOHM ILIOIIA/IKOM,
a OoubIiie OymyT pasmemniarbes B Jlonaone u Opankdypre.

Hauvano 2012 roma mamo mOBOABI K ONTUMHCTUYECKHM OXKHIAHHUSIM MEPCHEKTHB
pa3BuTHa MupoBoro peiHKa [PO, Omaromaps mposenernto B Jlonmone PO xommaxum
“Pycnerpo” u Bemiecky IPO akruBHoctu B CLIA, BKItOYast pasMelieHne akui B paMKax
IPO xommanmm Facebook. DTh chmenkwm oTpakalOT HEKOTOPOE VIIYUYIICHHE TSKEIOH
CHTyallul Ha pblHKe. HameTuBmascs TEHICHLMS YKpenwiach Takxke Oraroxaps
3HAYUTEIBHOMY POCTY OMpPKEBBIX HH/IEKCOB BO BceM Mupe B Havaie 2012 rona.

B 2012 roxy ontumucTHYHBIM (akTopoM Ha peiHke PO sBistiercst To, uto oxono 200
kommanuii Tonpko B CIIIA mmammpytot ceou IPO B Ommxaiimiem Oyaymem, a B IIeJIOM
6osiee 700 kommaHuii MHpa XOTAT npuBiIeYb okojo $112 mupn B atom roxy. Ilpu sToM
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MOJKET COXpaHUThCA TeHIeHIHA Bbixoaa Ha [PO ¢ HebompmuM (10% wmimm MeHee) makeToM
aKIuii, Kak 3TO Jejlald B MPOIIIOM ToXy Takhe KpyImHble KoMmanud, kak Zillow,
Groupon, Pandora u LinkedIn.

ITo MHeHHIO aHANMWUTHKOB, eciii Ha rimodanmsHOM peiHKEe [PO B 2012 rony coxpansrcs
HeOIaronpusTHBIE YCIOBHS, TO 0XKUAACTCS, YTO PHIHOK [PO MOXXET OLIyTHTH IaBJICHHE CO
CTOPOHBI KOHKYPEHTHBIX MEXaHH3MOB “dacTHOro pasmeinenus” (private placements).

[Tnanupyembie IPO yKkpanHCKHX 3MUTEHTOB: cenbekoe xo3icTBo U AIIK - 450 mutH.
USD, wedts u a3 - 255 mua. USD, HemsmxuMocth u naeBenonMeHT — 100 mumH. USD,
apyrue otpaciu — 26 M. USD (Bcero 831 mun. USD).

I'maa WSE Jlroasuk Cob6oneBckuii nporao3uposai B 2012 roay ne6rwthl o 5 mo 10
KommaHuit 3 Ykpawubl. [lpencraButens wHBecTHIHOHHON KommaHum Quercus TFI
Mapek bywak cuutaer, yto konuuectBo IPO ykpamHckux xommanuii Ha BapiaBckoi
(oHmOBOI OmpXxe M3-3a IUIOXOM KOHBIOHKTYPHI M 3aIUIAHUPOBAaHHBIX B YKpaWHEe Ha
okTsI0pp 2012 Toma mapiIaMEHTCKHX BBHIOOPOB, B JYYIIEM CIy4ae, COCTaBHT 1-2 mocie
6 1e0roTOB B MpONLIOM Troxy. MIHBECTOpHI, MOKYyMAIOIIKE aKIUK Ha TTOJLCKOM (HOHIOBOM
pBIHKE, OyIyT OCTOPO’KHEE OTHOCUTHCS K MOKYIKEe Oymar KOMINaHUH M3 YKpauHbl H3-3a
Pa304apoBHIBAIOLIMX PE3YJILTATOB OOJBIIMHCTBA YKPaWHCKHX (DupM, NeOOTHPOBABILUX
Ha WSE 3a nocnennue nBa roga. Bmecre ¢ Tem, ecnu MOsBSTCS Xopoliue (GUPMBI,
MOSIBUTCSL U MHTEpeC K HUM CO CTOPOHBI NOJBCKUX WHBECTOPOB. B menom, B cimyuae
YIY4IIeHUS] KOHBIOHKTYPbI MOXKHO HPOTHO3MpOBaTh akTuBH3aluio [PO  ykpaumHckux
kommanuii Ha WSE B 2013-14rr.

[ mepcrieKTHB BBIXOJAa YKPaWHCKUX arpapHbix kommannii Ha WSE Gosbimoe
3Ha4YeHHe OyZeT MMETh: KOTJa M B KakoM (popmare HayHET AEHCTBOBATH PHIHOK 3€MIIH
B YKpauHe; YETKOCTh IIPONMCAHHBIX MPAaBWJI Ha PBIHKE 3E€MIIM; MPO3PavyHOCTH arpapHOH
MOJIMTHKH TOCYAAPCTBa, B T.4. HEBMEMIATEIHCTBO B SKCIOPTHYIO TOJUTHKY; 0)KHUBIICHHE
pocTa BHEIIHHX PBHIHKOB. B cimydae OpicTporo Bo3oOHOBIeHHs1 peiHKOB B 2012 romy
MOXKHa OXHOATh 10 15 HOBBIX pasMemieHuil. O0mmit 00vem IPO MokeT TPEeBBICUTH
$4mnpa., ecmu OyAyT peann30BaHBI IUIAHBI BBIXOJA HECKONBKHX KPYITHBIX KOMITaHHH,
KaXK/1asi U3 KOTOPBIX MOYKET MPHBIeYb 0koio $ 1 Mipm. Takxke B TEKyIIeM TOLy 3KCIEPTHI
MIPOTHO3UPYIOT HECKOJIBKO pa3MeNICHUH Ha BHyTpeHHeM phIHKe. BHyTpenuue IP0O cranyT
XOpOoIIeH BO3MOXKHOCTBIO JJIS HEOONBIINX M CPEIHUX KOMIIAHUH, KOTOPHIM HYXHBI
NpHBJICYCHHBIE CpeicTBa Ha cymmy $ 15-30 mutH.

5. BBIBO/bl

Ha mupoBsix peiHkax [PO HameTnnack cma®o BeIpaskeHHAs TCHICHIUS K OXKUBIICHUIO
U aKTUBU3aIMM. BMecTe C TeM, BBICOKHM OCTAae€TCS YPOBEHb HEONPEICIIEHHOCTH,
BOJIATHJIBHOCTH M pPUCKOB. OCHOBHAas pPEKOMEHIAIMS M KOMIIAHHH, KOTOpHIE
IUIAHUPYIOT TNpPUBJICYEHHE CPEICTB Yepe3 BhIXOJ Ha MexIyHapojHuele peiHkH IPO, —
JIOCTHYh CTaJWd TOTOBHOCTH M TIOAJEPKUBATh €€ 1O MOMEHTa OTKPBITHS ‘‘OKHa
BO3MOXHOCTeW” s mposeneHus [PO. KommanwmsMm HeoOXoaumo 3abi1aroBpeMeHHO
3aBEPIINTh OCHOBHYIO paboTy IO MOJTrOTOBKE K BBIXOLY Ha MEXAYHapOaHbIC (DOHIOBBIE
PBIHKM, YTOOBI HE YIYCTHTh MOMEHT OJarompusTHOW pPBIHOYHOM KOHBIOHKTYPHI.
Komnanum m0KHBI NMpOaHAINM3UPOBATH BCE AJIbTEPHATHUBHBIE CIIOCOOBI MPUBIICUEHUS
¢unancupoBanus. Kommanun kanaupatsl Ha |IPO 10/mKHBI MMETh OYEHb B3BEIICHHBIC
U pEaIUCTUYHBIE 0XXUJAHHS OTHOCHUTENIBHO OLIEHKH HUX CTOUMOCTH C YY€TOM PHUCKOB.
Takxe, ¢ memplo ycmemHoro Beixoga Ha IPO oM  momxHBI  (OpMHPOBATH
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TIOJIO’KUTENIBHBIN JIEIOBOM M COLMANbHBIA HMUIXK, MPOBOAWTH AKTHBHYIO PEKIAMHYIO
KaMITaHHIO, HaJIaIUTh CHCTEMY KOMMYHHKaINHK ¢ iHBecTopamu. Heobxoanmo obecneunts
pPEHTa0ENBPHOCTh KOMIIAHMM HA YPOBHE BBINIC CPEAHEPHIHOYHOTO, IIOBBIIIATH
WHBECTHIMOHHYIO TPHUBICKATEIbHOCTh, 3aMHTEPECOBATh IOTECHIMAIBHBIX HWHBECTOPOB
CTaOMJIBHOW TPHOBUIBHOCTBIO, aMOMIMO3HBIMU M yOEIUTENbHBIMH WHBECTHLMOHHBIMU
IUTaHAMU B PACTYIIEM U MEPCIIEKTUBHOM PHIHOYHOM CETMEHTE.
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Tomasz PISULA®

THE USAGE OF SCORING MODELS TO EVALUATE
THE RISK OF BANKRUPTCY ON THE EXAMPLE
OF COMPANIES FROM THE TRANSPORT SECTOR

The process of designing and implementing scoring systems as effective research tools,
used to evaluate the risk of bankruptcy of companies is presented in this publication. An at-
tempt has been made to use scoring models in practice to predict bankruptcy of the Polish
companies from the logistics sector. The main goal of the conducted research was to exam-
ine effectiveness of usage of scoring models as effective tools for bankruptcy prediction. To
practically implement the scoring models the Statistica package has been used, as well as
own calculating procedures in the Statistica Visual Basic programming language have been
designed.

1. INTRODUCTION

In the last years the number of the Polish companies in danger of going bankrupt has
increased. Companies from the logistics sector are also exposed to the risk of bankruptcy.
As it results from an analysis of bankruptcy statistics of the Corporate Database that be-
longs to the EMIS information system?, in the period from January 2004 to July 2012
more than 60 new Polish companies from the logistics sector have declared bankruptcy.
The causes of bankruptcy are multi-level and many-sided. The most common causes of
bankruptcy on the macroeconomic level are®: recession in economy, recession in industry,
level of unemployment, foreign currencies rates, tax levels. Sector causes of corporate
crisis are: payment gridlocks, increase in competition level, influx of foreign capital.
Among the internal causes of bankruptcy the most important ones are: lack of capital or
other resources, incorrect company management, incorrect development strategy or lack
of it, low effectiveness of administration, incorrect pricing policy, internal conflicts, etc.
Bankruptcy is always a disadvantageous occurrence, mainly in the economic and social
aspect, so it is very important to predict the potential threat of bankruptcy early enough.

Statistical parametric models, such as: models of linear discriminant analysis (LDA)
and logit models have been used for many years to predict bankruptcy of companies.
Scoring models are also used more and more often, they are successfully used to predict
credit default in the credit risk management processes.

The process of designing and implementing scoring system as an effective research
tool, used in company bankruptcy risk assessment has been analyzed in the publication.
There has been an attempt to practically use scoring models to predict bankruptcy of Pol-

! Tomasz Pisula, PhD, Department of Quantitative Methods, Faculty of Management, Rzeszow University

of Technology.
2 www.securities.com

® T. Korol, B. Prusak, Upadio$¢ przedsiebiorstw a wykorzystanie sztucznej inteligencji, wyd. 2, Wydawnictwo
CeDeWu, Warszawa 2009, p. 44-78.
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ish companies from the logistics sector. The main goal of conducted empirical research
was to examine the effectiveness of usage of scoring models as effective tools of bank-
ruptcy prediction. Statistica package and own calculation procedures in the Statistica Vis-
ual Basic programming language have been developed for practical implementation of
scoring models.

The article has a following structure. In chapter 2 there are presented characteristics of
main research directions (including ones in Poland), concerning the issue of company
bankruptcy prediction as well as discussion on theoretical aspects of scoring models us-
age. In chapters 3 and 4 aspects of designing the scoring systems are discussed. The main
problems concerning the choice of diagnostic variables for the model are discussed, whole
stage of preliminary data analysis and preliminary data preparation as well as process of
model estimation and construction of result scoring table. In chapter 5 complete validation
process and examination of quality of estimated scoring models are discussed. Phase of
implementation of scoring models in practice is discussed in chapter 6. This chapter pre-
sents main results of empirical research on the possibility of practical usage of scoring
models to predict bankruptcy risk of Polish companies from the logistics sector. In the last
7 chapter there is a short summary of the most important practical conclusions.

2. MODELLING OF BANKRUPTCY RISK

The usage of statistical models in the issue of company bankruptcy prediction was
started by Beaver's research. Results of his analysis were published in the work?, in which
he included more than thirty years of his experience in research on financial indicators of
bankrupted and healthy companies. Beaver's research is the first attempt of formal statisti-
cal approach to use financial indicators in an analysis of financial insolvency risk predic-
tion and predicting threat of company’s bankruptcy.

On the basis of Beaver's research Altman® started the most popular group of models of
company bankruptcy prediction, the so-called statistical parametric models using indica-
tors used in financial analysis of companies and in accounting as main bankruptcy deter-
minants. Altman’s model was the first empirical research on possibility of usage of multi-
variate discriminative analysis for classification of companies threatened with bankruptcy.

Ohlson®, similarly like Altman, used in his research financial indicators as bankruptcy
determinants, however he used a logit model in the issue of classification of companies
threatened with bankruptcy for the first time. It requires lesser amount of restrictive as-
sumptions than Multivariate Discriminant Analysis method used by Altman.

Aziz and Dar’ included in their article a very profound summary of the main directions
of research on the issue of company bankruptcy prediction so far. Various analytic tech-
niques and theoretical models are used to predict companies bankruptcy. The applied
prognostic models can be divided in a very general way into three main classes of models.
The first class comprises of statistical models using mainly multivariate comparative sta-

* W. H. Beaver, Financial ratios as predictors of failure, "Journal of Accounting Research" 4 (1966), p. 71-111.

> E. I. Altman, Financial ratios, discriminant analysis and the prediction of corporate bankruptcy, "Journal of
Finance", 23/4 (1968), p. 589-609.

8 J. Ohlson, Financial ratios and the probabilistic prediction of bankruptcy, "Journal of Accounting Research",
18/4 (1980), p. 109-131.

T M. A. Aziz, H. A. Dar, Predicting corporate bankruptcy: Where we stand?, "Corporate Governance" 6/1
(2006), p. 18-33.
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tistical analysis method. Dominant role in this class is played by models using: Multivari-
ate Discriminant Analysis, linear probability models, logit and probit models. The second
class comprises of models and methods using artificial intelligence and expert systems. To
this group of methods of company's bankruptcy prediction belong mainly methods using
following theories: Decision Trees, Neural Networks, Genetic Algorithms or Rough Sets
theory. Theoretical models create the third group of models. They are based on various
types of theories and theoretical basis, analyzing these factors which force company bank-
ruptcy. This trend of research includes methods using mainly: Entropy theory and Balance
Sheet Decomposition Measure (BSDM), Gambler’s Ruin theory, cash management theory
or Credit Risk Theories.

In their work Aziz and Dar analysed almost 90 publications from 1968-2003, concern-
ing theoretical and practical aspects of company bankruptcy prediction issue. According
to these analyses the most commonly used models in this research are statistical methods
(in 64% of publications), after them in respect of frequency of occurrence is the research
using artificial intelligence and expert systems (analyzed in 25% of publications), usage of
theoretical models made the smallest group of all research (only 11%) in the analyzed
publications. The most frequently used models in research on company bankruptcy pre-
diction were multivariate discriminant analysis (used in more than 30% of publications),
after them logit models (in more than 20% of publications) and usage of neural networks
(in 9% of publications). General average predictive effectiveness for models (cumula-
tively for bankrupted and healthy companies) is quite high and almost for every model
(except for models using cash management theory) for which it makes only 64% of cor-
rect classification) oscillates between 81% and 94% (especially for models using ruin the-
ory, as high as 94%, for parametric models: MDA 86% and logit ones 87%, and for neural
networks 88%.

Scoring models, which have been successfully used for many years to evaluate debt
carrying capacity of bank’s debtors, can be also used to predict company bankruptcy risk.
Practical usage of scoring models in medicine is well known (to classify patients’ inci-
dence) or in marketing (to classify customers according to their preferences). In general,
scoring models are methods of scoring affiliation of researched objects (on the example of
companies) with 2 different classes (bankrupted and healthy companies) depending on the
estimated probability of their affiliation with negative class (declared bankruptcy). To
estimate the probability of bankruptcy, scoring models use previously discussed tech-
niques and statistical models and non-statistical approach. For a few dozen years banks
have successfully implemented the so-called scoring systems in the process of credit risk
management. The detailed classification and possibility of usage of scoring methods can
be found in the work®.

3. DESIGNING A SCORING MODEL — DEFINING A SET OF DIAGNOSTIC
VARIABLES AND CHOICE OF PREDICTORS

The phase of designing scoring systems is one of the most important and the most la-
borious phase of designing the whole scoring system. The phase of designing scoring sys-

& A Matuszyk, Credit scoring, Wydawnictwo CeDeWu, Warszawa 2004, p. 64-74.
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tems used in company bankruptcy risk assessment includes the following actions®: defin-

ing bankrupted and healthy companies (non-bankrupted), choice of base population

(learning sample), an analysis of financial indicators and choice of correct predictors and

their proper attributes (recoding of variables, grouping of attributes). It also includes

choosing a proper model estimation method and ascribing attributes of predictors with
proper scores, construction of the scoring table and the whole stage of model validation

(evaluation of estimated model quality, analysis of prognostic characteristics of the scor-

ing table).

Research sample included a group of 61 Polish companies from broadly defined logis-
tics sector (according to the Polish Classification of Activity PKD), which declared bank-
ruptcy in the period from January 2004 to July 2012. Statistics concerning bankruptcy
were taken from bankruptcy database of Polish companies - Corporate Database EMIS
information system (Emerging Markets Information Service)'. Statistical data was taken
from financial reports from periods directly before bankruptcy or 2 years before the bank-
ruptcy (depending from its availability). For each bankrupted company 2 healthy compa-
nies (not threatened with bankruptcy), for which financial indicators confirmed the lack of
such threat, were selected as a research sample. Complete research sample included 61
bankrupted companies and 164 healthy companies. Research sample was randomly di-
vided into 2 subsets: learning sample (including 150 healthy and 55 bankrupted compa-
nies) and test sample (including 6 bankrupted companies and 14 healthy ones). The learn-
ing sample was used to design and implement scoring systems, while the test sample was
used to check how the designed system will work for new companies.

The basic information media about examined companies are financial reports. On the
basis of the company's financial reports one can set as many as circa 70 various financial
indicators™, which can be used in their bankruptcy risk analysis. The most commonly
used indicators in a company economic analysis were used in this publication: financial
liquidity, profitability, effectiveness of actions and financial structure. The following
groups of financial indicators were used™ to predict bankruptcy risk for company from the
logistics sector:

1. Liquidity indicators (indicators describing financial liquidity of examined companies):
X1 — current liquidity: Current assets / Short-term liabilities), X2 — fast liquidity: (Cur-
rent assets - Short-term prepayments and accruals-Stock) / Short-term liabilities, X3 —
KO/SB liquidities: (Current assets - Short-term prepayments and accruals - Short-term
liabilities) / Balance sheet total, X4 — immediately due: (Current assets — Stock -
Short-term receivables) / Short-term liabilities.

2. Profitability indicators — indicators defining company’s ability to generate profit:

X5 — profitability: profit from operational activity / Net income from sales, X6 — prof-

itability: Net profit / (Equity capital — Net profit), X7 — return on assets (ROA)[%]:

Net profit / Balance sheet total*100%, X8 — return on equity (ROE)[%]: Net profit /

Equity capital*100%, X9 — return on sales (gross)[%]: Gross profit / Net income from

sales*100%, X10 — return on sales (net)[%]: Net profit / Net income from sales*100%.

® A. Matuszyk, Credit scoring, op. cit., p. 78-79.
10 \www.securities.com
1T, Korol, B. Prusak, Upadio$é¢ przedsiebiorstw..., op. cit., p. 149-152,

2 B. Prusak, Nowoczesne metody prognozowania zagrozenia finansowego przedsiebiorstw, \Wydawnictwo
Difin, Warszawa 2005, p. 105-120.
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3. Indebtedness indicators (solvency) - indicators defining indebtedness of the examined
companies:

X11 — general debt: (Short-term liabilities + Long-term liabilities) / Balance sheet total,

X1, — debt on equity: total liabilities / Equity capital, X3 — debt: (Equity capital +

Long-term liabilities) / Fixed assets, X4 — debt on assets: Short-term liabilities / Bal-

ance sheet total, X5 — debt: Gross profit / Short-term liabilities, X, — debt: (Net profit

+ Depreciation) / Total liabilities, X;7 — long-term debt: Long-term liabilities / Equity

capital.

4. Effectiveness indicators — describing effectiveness of management and company’s
effectiveness of activity:

X, — receivables turnover: Net income from sales / Short-term receivables, X;9 — Net

income from sales / Balance sheet total, X,q — fixed assets turnover: Net income from

sales / Fixed assets, X,; — Cash Conversion cycle: Short-term receivables / Net income
from sales*365 + Stock/Operating costs*365 — average value of short-term liabilities

(without special funds and short-term financial liabilities) / Operating costs (without

other operating costs)*365.

5. Other financial indicators characterizing company’s asset and equity structure:

X2, — Equity capital / Balance sheet total, X»; — Fixed assets (without long-term pre-

payments and accruals) / Balance sheet total, X4 — Fixed assets / Current assets.

Financial condition of the examined companies is defined by dichotomous dependent
variable Y, where value Y =1 defines companies not threatened with bankruptcy, and
Y =0 defines bankrupts.

Due to the fact that all financial aspects are predictors with numeric values, during the
stage of preliminary data analysis one has to perform a proper discretization of their val-
ues, and recode them afterwards by setting values of a new scale according to the values
of the so-called WoE indicator (Weight of Evidence) calculated by using the following
formula:

/e
' N/ @

where: n® - the number of healthy companies for the i interval of predictor value vari-
ability, n® - the number of bankrupted companies for i interval of predictor value vari-
ability, n,, - total number of healthy companies, n, - total number of bankrupted com-

panies.

WOoE indicator values are a good indicator characterizing a bankruptcy profile of com-
panies. High positive values of this indicator indicate good financial condition of the ex-
amined companies (high tendency to pay off incurred financial liabilities, which results in
low bankruptcy risk), high negative values of this indicator prove high tendency not to
pay off liabilities and high risk of bankruptcy.

Practice shows that constructing stable scoring models requires the percentage of
bankrupts in the given category of predictor value variability higher than 5%. When the
percentage of bankrupts in the given category is lower than 5%, there occurs a necessity to
connect (group) this category with some neighbouring category.
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A vital issue when choosing proper predictors is also posed by a necessity to choose
only such predictors which have the best prognostic properties in scope of separation, i.e.
distinguishing between bankrupt and healthy companies. When preparing a ranking of
predictors depending on their classifying power one can use in practice the following fac-
tors: Information Value (IV), Gini factor and Cramer’s V factor.

Cramer’s V factor is well known and often used in practice. It is a measure of depend-
ence power between values of dichotomous dependent variable Y - defining company*s

bankruptcy and values of the given predictor Xi . Values of this factor are contained in
interval from O to 1. The higher the factor’s values, the better classifying characteristics
the examined predictor possesses.

IV factor — information value of predictor is less known and it is expressed by the

formula:
< v
NZ—_/)p"' .:QW )
=

where: k - number of attributes (variability intervals) of the examined predictor.

The higher the values of IV factor, the higher the predictive power of the examined
predictor (or the whole scoring model) in scope of differentiation between healthy and
bankrupted companies. It is assumed that IV values above 0.3 point out to a strong predic-
tive power, while values below 0.02 show complete lack of such predictive power.

Gini factor is based on Lorenz curve factor (for the so-called ROC curve - Receiver
Operating Characteristic) and it expresses a ratio of given fields on the graph of ROC
curve (see fig. 1) which is expressed by the formula:

3)
i nB
where: y, = » — - cumulated percent of bankrupts, for i attribute value of diagnostic
i1 Ng
i nN\e
variable, x, = > —— - cumulated percent of healthy companies.
i=1 Mg

Dashed line on the ROC graph (fig. 1) represents a case, when values of the examined
predictor do not have any predictive power (completely random classification of healthy
and bankrupted companies). The triangle with a side of 1 makes the ideal case, when pre-
dictor has a perfect ability of distinguishing bankrupts and healthy companies. Of course,
the closer the ROC curve is to the ideal one, the higher the value of the Gini factor and the
better prognostic abilities of the examined indicator. It is assumed that values of the Gini
factor below 0.35 point out that predictor or the whole scoring model has lost the ability to
distinguish healthy and bankrupted companies.

B area lying over the ROC curve in the formula (3) is calculated as a sum of proper ar-

eas of trapezoids with height of y,,, —y, and bases x;,, and x; .
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Fig. 1. ROC curve and interpretation of Gini factor=0.77 for financial liquidity factor X
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Source: own study.

Table (see table 1) presents a ranking of preliminary chosen financial indicators, which
will be used to design scoring systems, which have been arranged on the basis of IV factor
values. In the further analysis only 20 indicators will be taken into account, for which all
predictive quality factors have values higher than 0.1 (average or high indicator predictive
power).

The problem of dimension reduction of predictors used to predict bankruptcy risk with
use of scoring models poses a separate issue. Some financial indicators may duplicate
information entered into the model, so the number of used predictors can be reduced to the
most vital representatives only. In order to do that one can use known exploration tech-
niques of multidimensional statistical analysis, such as for example the factor analysis:
analysis of the main components or analysis of the main factors.



140 T. Pisula

Table 1. Ranking of predictors in respect of their predictive power in scope of distinguishing good
and bad credits depending on the value of the 1V information value factor, calculated on
the basis of data for the learning sample

Factor Factor
Predictor
IV |Cramer’s V | Gini IV |Cramer’s V| Gini

Xsn 2.71 0.7 0.79 Xys 1.27 0.61 0.73

Predictor

Xis 2.45 0.68 0.73 X10 1.25 0.53 0.62

X, 2.33 0.7 0.77 Xys 1.22 0.56 0.66

X, 2.15 0.63 0.74 Xo1 1.19 0.53 0.59

X, |212| 069 |016| x  [091] 048 [036

X1 1.93 0.65 0.76 Xs 0.88 0.46 0.56

x, |16| 053 063 x_ [042] 026 [013

X 1.58 0.6 0.72 Xy 0.37 0.34 0.07

X, 1.44 0.64 0.76 Xs0 0.28 0.22 0.09

x, |143| 059 |072[ x_ [023] 02 o015

Xg 1.33 0.48 0.14 Xys 0.06 0.11 0.01

X, 1.32 0.53 0.59 Xoa 0.05 0.1 0.01

Source: own study.

Table (table 2) presents values of factor loadings gained by means of factor analysis
method with usage of main components method as a method of factor extracting. When
extracting factors a minimal threshold for own values of 1 has been assumed as well as
maximal number of determined factors not higher than 7. The standardized Varimax
method (maximisation of variance of standardized factor loadings for each factor) was
used as a method of factor loadings rotation. Value of 0.7 was used as a limit value of
factor loadings (used to separate variable representatives within the given factor).

According to the conducted factor analysis, for 24 analyzed indicators one can sepa-
rate 7 groups of strong correlation within the given group and weak correlation between
groups, for which percentage of explained variance (explained variability) amounts almost

up to 88%. The indicator groups are: X, Xg, Xy, X, Xigs Xig + Xg, Xpps Xpy X

161 181 141 N2 1
Xl’XZ’X4 ! XS’XQ’Xlo ! X12'X17 ! X23’X24 ' X13 '

One representative with the best ability to distinguish between healthy companies and
bankrupts was chosen from each indicator group (see quality indicators table 1). Finally,
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there were 6 indicators chosen: X, X,, X,o, X;,, X;3, X,, , which will be used as one of
the predictor variants in analyzed scoring models.

Table 2. Factor loadings for 7 factors separated by means of main components method for 24 chosen
financial indicators, calculated on the basis of data for learning sample
Factor
1 2 3 4 5 6 7
X1 0.009 |0.044 -0.998 |0.027 -0.004 10.015 |-0.008
X, 0.009 ]0.042 -0.998 |0.027 -0.004 10.015 |-0.006
X3 0.018 ]0.941 -0.039 |0.203 0.012 |0.117 |0.101
X4 0.007 |0.039 -0.999 |0.026 -0.004 10.005 |-0.009
Xs 0.044 |0.083 0.002 0.952 -0.060 |0.037 |0.015
Xe -0.019 |0.139 0.008 0.443 0.090 |0.028 |0.099
X7 0.991 |0.069 0.014 0.027 0.020 |-0.009 |0.035
Xs 0.886 |-0.008 |0.014 0.073 -0.161 |0.075 |0.032
Xg 0.047 |0.137 -0.057 |0.964 -0.096 |0.093 |-0.021
X10 0.043 |0.133 -0.050 |0.964 -0.087 |0.102 |-0.012
X1 -0.018 |-0.962 |0.038 -0.156 |0.010 |0.129 |-0.050
X1z -0.013 |-0.013 |0.011 -0.002 ]0.931 |0.050 |0.008
X3 -0.034 |0.444 0.014 0.086 -0.002 |0.117 |0.768
X4 -0.013 |-0.955 |0.034 -0.149 |-0.010 |0.203 |-0.031
Xis 0.994 |0.016 -0.018 |0.021 0.017 |-0.006 |0.016
X6 0.991 |0.019 -0.080 [0.019 0.017 |-0.011 |0.015
Xi7 -0.026 |0.013 -0.001 |-0.078 |0.938 |-0.063 |0.001
Xis 0.994 |0.013 0.014 -0.003 |0.017 |-0.025 |0.013
X9 0.994 |-0.003 |0.015 -0.009 |0.018 |0.007 |0.020
X0 0.530 |-0.069 |0.017 -0.032 |0.022 ]0.192 |0.609
X1 0.034 |0.405 -0.008 [-0.211 |0.006 [0.328 |-0.403
X2 0.025 |0.971 -0.040 |0.147 -0.012 |-0.091 |0.038
X3 -0.007 |0.155 0.000 -0.113 |-0.011 |-0.878 |-0.163
X4 -0.028 |0.063 0.029 -0.143 |0.023 |-0.872 |0.019
Own values
explained | 6.01 4.13 3.01 3.17 1.8 1.8 1.18
variance
Share [%] | 25[%] | 17.2[%] | 12.5[%] | 13.2[%] | 7.5[%] | 7.5[%] | 4.9[%0]

Source: own study.

Predictor

4. ESTIMATION OF SCORING MODEL - CONSTRUCTION OF A SCORING
TABLE

The key role in scoring models is played by estimations of probability of affiliation
with the negative class p; = P(Y =0) (company’s bankruptcy) and with positive class

P = P(Y =1) =1- p, (company is a healthy company).
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Bankruptcy risk evaluation (so-called scoring) for examined companies is performed
by using linear scaling, expressing linear interrelation between scoring and the so-called
Odds ratio (it is a proportion of probability of company's affiliation with healthy compa-
nies' class in relation to the bankrupted ones)™:

(4)

To calculate scoring we introduce also pdo parameter, defining at how many scoring

points occurs double increase in chance of affiliation with healthy company class. It is
expressed by the following formula:

=xepaba-Sal et al (5)
After solving a system of equations (4) and (5) one receives formulas to estimate pa-
rameters ap and a;:
b
e (6)
=Ssoe-a-Fcatd

In calculations it was assumed that when score=600 points there is a 50:1 chance
(Odds=50) that the examined company will not be threatened with bankruptcy and that at
every pdo =20 points this chance is doubled what gave estimations for parameters:
a, =487,12 and a, =28,85.

To estimate the probability of bankruptcy one can use various statistical methods and
non-statistical approach. The most commonly used statistical methods are: multivariate
discriminant analysis, linear regression, logistic regression, probit regression, classifica-
tion trees and the so-called methods of nearest neighbours. Out of non-statistical methods
one uses mathematical programming: linear and integer ones, neural networks, genetic
algorithms and expert systems™***.

In this publication the method of logistic regression was used to estimate the probabil-
ity of bankruptcy. Logistic regression model assumes that probability of company's af-
filiation with class of companies not threatened with bankruptcy is expressed by logistic
function:

1
Pue =P =) =r——— (7

Lre VI

where: S, £,,.... B, - numerical factors, X, - financial indicators defining the company’s
financial condition.

¥ L. C., Thomas, Consumer credit models. Pricing profit and portfolios, Oxford University Press, New York
2009, p. 41-45.

¥ A Matuszyk, Credit..., op. cit., p. 103-142.

5 M. Lasek, Metody data mining w analizowaniu i prognozowaniu kondycji ekonomicznej przedsiebiorstw,
Wydawnictwo Difin, Warszawa 2007, p. 26-69.
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Table 3. Scoring tables calculated on the basis of estimated logit models for various variants of di-
agnostic variables

. i WOoE Parameter .
_ Predictor (\,ﬁﬁgt;;;egse) X, |of logistic regression | p-value Scoring
(vital in a model) - i score,
of predictor | Scale B
version 1: all 20 indicators as diagnostic variables
intercept 4, 1.0908 0.00009
X (-inf;1.157] |-135.9 0.00438 0.02206| 69
X (1.157;+inf) | 213.2 0.00438 0.02206| 113
X4 (-inf;0.1134] |-142.2 0.00633 0.00407| 60
X4 (0.1134;+inf) | 99.2 0.00633 0.00407| 105
Xg (-inf;1.3078] |-114.6 0.00536 0.02853| 69
Xg (1.3078;+inf) | 140.4 0.00536 0.02853| 108
X1 (-inf;0.4367] | 177.9 0.00684 0.00414| 122
X1 (0.4367;+inf) | -92.5 0.00684 0.00414| 68
X16 (-inf;0.0847] |-160.1 0.00491 0.02603| 64
X16 (0.0847;+inf) | 114.1 0.00491 0.02603| 103
X23 (-inf;-32.923] |-143.6 0.00517 0.04159| 65
X23 (-32.923;+inf) | 94.3 0.00517 0.04159| 100
version 2: only 6 chosen indicators as diagnostic variables
intercept 4, 1.02223 0.00005
Xy (-inf;1.157] |-135.9 0.00458 0.01095| 111
Xy (1.157;+inf) | 213.2 0.00458 0.01095| 157
X0 (-inf;1.0636] |-109.8 0.00638 0.00195| 109
X10 (1.0636;+inf) | 129.9 0.00638 0.00195| 153
Xi3 (-inf;0.8344] |-167.2 0.00387 0.03290| 110
Xi3 (0.8344;+inf) | 121.7 0.00387 0.03290| 143
Xog (-inf;0.2475] |-182.0 0.00577 0.00025| 99
X4 (0.2475;+inf) | 138.7 0.00577 0.00025| 152

Source: own study.

To estimate probability p,, a general logistic regression model from Statistica pack-
age was used. In order to estimate only statistically important model parameters an algo-
rithm of backward stepwise regression was used. Values of each predictors were prelimi-
nary discretized and their values were scaled according to the values of the Weight of
Evidence (WoE) factor.

Since for the logit model a relation In[ljﬂj =p, +Zﬁixi occurs, then from in-

NB i=1
terrelation (4) after transformation one gets a formula for the total score of being not
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threatened with bankruptcy (so-called bankruptcy scoring), which is a sum of scores for
given attributes of each predictor:

~uoa
ey ®

Table (see table 3) presents scoring tables for given values of predictor attributes, cal-
culated on the basis of estimated logit models in two variants. In variant 1 set of potential
predictors includes all 20 financial indicators, while in variant 2 it includes only 6 chosen

financial indicators X, X;, X,g, X;5, Xi5, X5, -

5. VALIDATION OF SCORING MODEL

The last stage of designing a phase of a scoring model is the whole process of esti-
mated models validation. Validation stage is based on giving the estimated models by
means of proper measures and statistics an ability to differentiate between healthy and
bankrupted companies. The main goal of set measures is to scrutinize how far away from
each other are conditional distributions for models scoring results in population of healthy
companies and bankrupts. The further away one distribution from another, the higher the
values of validation factors and the better prognostic potential of the estimated scoring
model (the model is assumed as better for practical implementations in scope of classifica-
tion of companies in scope of the risk of their bankruptcy).

In the process of validation of scoring models in classifying applications the following
factors are most commonly used: Information Value factor and Gini factor (described
earlier) and Divergence factor, as well as Kolmogorov-Smirnov statistics and Hosmer-
Lemeshow statistics.

The graphic method of examining classifying power of scoring models is ROC curve

and measure of area under this curve AUROC =0.5 Gini+1 . The closer the area values
are to 1 under the ROC curve, the better the prognostic ability of the evaluated model.

Kolmogorov-Smirnov statistics (KS statistics) defines maximal distance between dis-
tribution functions for scoring conditional distributions in population of healthy compa-
nies and bankrupts and is calculated using the formula'®:

IS GBS FEre ©

The divergence also expresses a unit of measure of distance between the scrutinized
conditional distributions and it is described with the formula®’:

FE Dt T

where: g4, = Z s- f(s| NB) - average scoring in population of healthy companies,
Mg = z s-f(s|B) - average scoring in population of bankrupted companies,

sescore

8 L. C., Thomas, Consumer..., op. cit., p. 111.
7 L. C., Thomas, Consumer..., op. cit., p. 108.
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Ole= 2, S—lyg *.f(s|NB), ol= D s— i 2.f(s|B) - variance of scoring

sescore sescore

respectively for the population of healthy companies and bankrupts, f(s|NB), f(s|B) -

percentage of healthy companies and bankrupts in a given scoring category.

It is assumed that divergence should take values above 0.5, in order for the scrutinized
distributions to lay far enough from each other and the estimated scoring model to have
acceptable ability to properly separate bankrupts from healthy companies.

Hosmer-Lemeshow statistics is based on Chi-squared statistics and it is calculated us-

ing the formula®:
N 2
HL:% o =) ()

where: p; - average probability of being not threatened with bankruptcy for given i rating
category of scoring , NB; - the number of healthy companies in a given rating category,
N - set number of rating categories, into which the range of scoring has been divided.
Hosmer-Lemeshow statistics has a distribution z? with df = N —2 degrees of freedom.

Table 4. Validation parameters of estimated scoring models

Method ofestlmat!r]g IV | KS | Gini | Divergence | HL | AUROC
bankruptcy probability
learning sample
Model of logistics regression | 3.1 [079]0.895 | 63 | 15 | 0.948
20 entry variables test sample
01 062] 075 | 24 [39.7] 0875
learning sample
Model of logistics regression | 39 [ 076 | 0.847 | 55 [16.8 ] 0.924
6 entry variables test sample
04 | 07]083] 38 |86 0917

Source: own study.

Table (table 4) presents validation statistics for both variants of estimated scoring
models for base population (learning sample) and current population (test sample). In the
case of the learning sample validation statistics for both scoring models take very similar
values. Their high values prove their good classifying abilities in scope of distinguishing
between companies from the logistics sector threatened and not threatened with bank-
ruptcy and proper construction of these models on the designing stage. Model with 6 cho-
sen diagnostic variables has better classifying characteristics for the test sample.

Figure (fig. 2) presents a graphic illustration of validations of these models with help
of ROC curve for both learning and test sample.

8 L. C., Thomas, Consumer..., op. cit., p. 141
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Fig.2. ROC curves for both variants of scoring models estimated with usage of logistics regres-
sion for learning and test samples.

ROC curve
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Source: own study.

6. IMPLEMENTATION OF A SCORING MODEL

The phase of implementation of estimated and validated scoring model comprises of a
couple of stages. The first stage is setting a cut-off point. This point defines such value of
scoring, below which the company is considered to be a potential bankrupt. Sometimes
not one but two cut-off points are set, dividing companies into three categories: bankrupt,
healthy company (not threatened with bankruptcy) and category of so-called dubious
companies, for which additional research of their financial condition needs to be con-
ducted before making a proper decision.

The next stage is conducting a training of the scoring model on learning and test sam-
ples, in order to check how correctly the model will classify companies with different cut-
off points set. If effectiveness of correct classifications is satisfactory, then the scoring
model can be implemented into practice.

To scrutinize classifying effectiveness of scoring models the proper classification ma-
trix are used (see table 5). TN (True Negative) number in the table denotes the number of
healthy companies properly qualified by the model. Similarly, TP (True Positive) number
denotes the number of bankrupted companies properly qualified by the model. If healthy
companies are classified by the model as bankrupts, then such classification error is called
I-type error, and FP (False Positive) means the number of these incorrect classifications.
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Much more serious is ll-type classification error, which is made, when model qualifies
bankrupts as not threatened with bankruptcy, and FN denotes the number of such incor-
rect classifications.

Table 5. Matrix of correct classification of a scoring model

A Predicted affiliation
True affiliation of compan
of company NB A B
NB (non-bankrupt) TN (True Negative) FP (IFtZ;/I ;g Eﬁf’;:we)
B (bankrupt) FN (I'I:?;Sgel\é?;r“ve) TP (True Positive)

Source: own study.

I-type error, namely the percentage of incorrectly qualified healthy companies (also
often denoted as: 1-specificity) is expressed with the formula:
— | |

S S 12

where: Eff, (I-type effectiveness or the so-called specificity) — the percentage of correctly

qualified companies as not threatened with bankruptcy.
I-type error, namely the percentage of incorrectly qualified bankrupts (often also de-
noted as: 1-sensitivity) is expressed with the formula:
[ § o | B

e ——— 1)

where: Eff, (ll-type effectiveness or the so-called sensitivity) — the percentage of cor-

rectly qualified bankrupted companies.

The key issue is setting the so-called optimal cut-off point, which divides companies
into two classes: healthy with low bankruptcy risk and potential bankrupts with high
bankruptcy risk. Assuming too low scoring as border cut-off point results in the fact that
we can achieve low ll-type effectiveness, namely low level of correct recognition of bad
companies (bankrupts). Then the level of the so-called bad cases, nhamely the percentage
of bad companies in a given class (which is disadvantageous especially for predicted class
of companies not threatened with bankruptcy) will be also high. Assuming with utmost
caution high scoring value as a cut-off point results in an increase of Il-type effectiveness
(which is favourable), but I-type effectiveness is reduced at the same time.

There are some ways of calculating optimal cut-off point. The first method is based on
findiqg such value of scoring (cut-off score), for which the optimization formula is ful-
filled™:

1 M. H. Zweig, G. Campbell, Receiver-Operating Characteristic (ROC) plots: A fundamental evaluation tool in
clinical medicine, "Clinical Chemistry" 39/4 (1993), p. 561-577.
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HEGa=D e+ (14)

where: m = Kep 1= Pg

FN pB
of making I-type error), kg, - costs of incorrect classification of bankrupts (cost of mak-
ing Il1-type error), p, - estimated probability of affiliation with bankrupt class (percentage
of bankrupted companies in the learning sample).

, kep - costs of incorrect classification of healthy companies (cost

Fig. 3. Optimal cut-off point=482 calculated as a result of optimization formula (14) for
Kep 1 Kgy =1:2 and p, =0,268 (m=1,36)
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Source: own study.

Figure (fig. 3) presents calculated optimal cut-off point (equal to 482 scoring points)
for the scoring model estimated with usage of logistic regression for a variant with 6 diag-
nostic variables. It was assumed that costs of incorrect classification for bankrupted com-
panies are twice as high as costs of incorrect classification for healthy companies, and
percentage of bankrupts in the learning sample equals p; =0,268. In the geometric in-

terpretation m factor - is the slope of tangent to ROC curve in the set optimal cut-off
point Eff,(score,, ). Err(score,, ) -
The other method is based on choosing as a cut-off point such scoring which mini-

mizes the total cost of incorrect classifications. Optimal cut-off point is thus the solution
to optimization task of the formula:

iyl iy 1 (15)

Table (see table 6) illustrates classifying effectiveness of both estimated scoring mod-
els for different cut-off points, calculated as solutions to optimization tasks (14) and (15).
For the learning sample both scoring models have quite high classifying effectiveness. For
bankrupted companies the percentage of correct classifications, depending on the assumed
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cut-off point varies within limits from 76% to 91%. For healthy companies the percentage
of correct classifications varies within limits from 88% to 95%. Scoring model with 20
diagnostic variables has mainly a bit better classifying characteristics in the case of the
learning sample, for both bankrupts and healthy companies. Assuming higher scoring as
border cut-off point results in improvement of effectiveness of correct classifications for
bankrupted companies, but it lowers the classifying effectiveness for healthy companies.
However, general effectiveness, without division into categories of bankrupts and healthy
companies independently from the used models and cut-off point is quite high and equals
from 89% to 91%.

Table 6. Matrix of proper classification for examined logit scoring models, calculated for different
optimal cut-off points and for learning and test samples

Logit model Logit model
6 variables 20 variables
True True bankruptcy
bankruptcy evaluation Prediction evaluation
Prediction |B|[NB| B | NB B[NB| B [NB
of bankruptcy
of bankruptcy Number Percent Number Percent
[%] [%]
Learning sample n=205
B B
(-inf.473] 42| 8 |76.4| 5.3 (-inf.479] 44| 8 | 80 | 5.3
NB NB
(473 +inf) 13| 142 | 23.6 | 94.7 (479,+inf) 111142 20 (94.7
B B
(-inf.482] 46| 12 | 836 | 8 (-inf 514] 50| 18 |90.9| 12
NB NB
(482,+inf) 9 |138|16.4| 92 (514,+inf) 51132|9.1| 88
General effectiveness General effectiveness
Eff(473)=89.8[%] Eff(479)=90.7[%]
Eff(482)=89.8 [%0] Eff(514)=88.8[%0]
Test sample n=20
B B
(-inf.473] 4|1 0 |66.7] O (-inf.479] 4| 3 [66.7(21.4
NB NB
(473 +inf) 2| 14 | 33.3| 100 (479, +inf) 2| 11 |33.3|78.6
B B
(-inf.482] 4| 1 (66.7] 7.1 (-inf 514] 4| 3 [66.7(21.4
NB NB
(482,+inf) 2] 13 |33.3(92.9 (514,+inf) 2| 11 |33.3|78.6
General effectiveness General effectiveness
Eff(473)=90[%0] Eff(479)=75[%]
Eff(482)=85 [%0] Eff(514)=75[%]

Source: own study.



150 T. Pisula

In the case of the test sample there was a deterioration (which was to be expected) of
classifying effectiveness of models. For bankrupted companies independently from model
and cut-off point the percentage of correct classifications equals 67%. For companies not
threatened with bankruptcy the percentage of correct classification varies from 79% up to
even 100%. General effectiveness for a model with 20 diagnostic variables independently
from cut-off point is average and amounts to 75%, while for a model with 6 variables it is
still quite high and varies from 85% to 90%. It is a proof that the model with 6 diagnostic
variables will perform better as a model in practical applications in predicting bankruptcy
of companies from the logistics sector.

7. SUMMARY

Empirical research on the possibility of usage of scoring models in predicting bank-
ruptcy of companies from logistics sector conducted in the work has shown that these
types of models can be successfully used in practice to evaluate threat of bankruptcy.
Broad spectrum of practical applications of scoring models and good classification abili-
ties show that these models can be an interesting alternative for classic parameter models
and non-statistical methods, such as: neural networks or decision trees.

However, it needs to be underlined that only stable and properly constructed scoring
models will be helpful in predicting financial threat for companies. To make the scoring
models useful in practical applications and not lose their classifying abilities one needs to
monitor and update them on a regular basis. One also needs to introduce constant correc-
tions by adding new companies to the database of bankruptcies, because only regularly
monitored scoring systems may properly predict potential bankruptcy risk.

The possibility of using scoring models to conduct ex-ante predictions for new com-
panies, not included in the research sample, makes a great application ability. Research
will continue for companies from other business sectors and with usage of different risk
probability estimation methods (decision trees and neural networks).

LITERATURE

[1] E. I. Altman, Financial ratios, discriminant analysis and the prediction of corporate bank-
ruptey, "Journal of Finance", 23/4 (1968)

[21 M. A Aziz, H. A. Dar, Predicting corporate bankruptcy: Where we stand?, "Corporate Gov-
ernance" 6/1 (2006), p. 18-33

[3] W. H. Beaver, Financial ratios as predictors of failure, "Journal of Accounting Research"
4 (1966)

[4] B. Prusak, Nowoczesne metody prognozowania zagrozenia finansowego przedsiebiorstw,
Wydawnictwo Difin, Warszawa 2005

[5] T. Korol, B. Prusak, Upadios¢ przedsiebiorstw a wykorzystanie sztucznej inteligencji, WY-
dawnictwo CeDeWu, Warszawa 2009

[6] M. Lasek, Metody data mining w analizowaniu i prognozowaniu kondycji ekonomicznej
przedsigbiorstw, Wydawnictwo Difin, Warszawa 2007

[71 Matuszyk, Credit scoring, Wydawnictwo CeDeWu, Warszawa 2004

[8] J. Ohlson, Financial ratios and the probabilistic prediction of bankruptcy, "Journal of Ac-
counting Research”, 18/4 (1980)

[9] L. C., Thomas, Consumer credit models. Pricing profit and portfolios, Oxford University
Press, New York 2009

[10] M. H. Zweig, G. Campbell, Receiver-Operating Characteristic (ROC) plots: A fundamental
evaluation tool in clinical medicine, "Clinical Chemistry" 39/4 (1993).



The usage of scoring models to evaluate the risk... 151

WYKORZYSTANIE MODELI SCORINGOWYCH DO OCENY RYZYKA
UPADLOSCI NA PRZYKEADZIE FIRM Z SEKTORA TRANSPORTOWEGO

W publikacji przedstawiono proces projektowania i wdrazania systemow scoringowych
jako efektywnych narzedzi badawczych, wykorzystywanych w ocenie ryzyka upadtosci
przedsigbiorstw. Podjgto probg praktycznego wykorzystania modeli scoringowych do pro-
gnozowania upadtosci polskich przedsigbiorstw z sektora logistycznego. Gtownym celem
przeprowadzonych badafh empirycznych byto zbadanie skutecznos$ci wykorzystania modeli
scoringowych jako efektywnych narzgdzi prognozowania upadtosci. Do praktycznej imple-
mentacji modeli scoringowych wykorzystano pakiet Statistica oraz opracowano wlasne pro-
cedury obliczeniowe w jgzyku programowania Statistica Visual Basic.

DOI: 10.7862/rz.2012.zim.27
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ROAD SAFETY IN POLAND IN THE YEARS 1998-2011

The paper presents a detailed analysis of the dynamics of the number and impact of road
accidents in Poland in recent years. The article also analyzes the seasonality of road acci-
dents, the results of which are interesting from the point of view of optimizing the manage-
ment of road safety. Finally, it was presented the prediction of the number of accidents and
their casualties by the end of 2014, assuming the continuation of the downward trend, esti-
mated on the basis of the data from the years 1998-2011.

1. INTRODUCTION

The purpose of the article is to analyze road safety in Poland in the years 1998-2011.
In almost 700 thousand road accidents which occurred during this period, almost 77 thou-
sand people died and nearly 900 thousand were injured. Assuming a very conservative
estimate of the western European countries according to which the fatal accident costs
about 1 million PLN, due to the past accidents Poland loses about 2-3% of GDP p.a. The
issue of road safety, in addition to the obvious social dimension is therefore also of great
economic importance.

The issue is so important that in Poland it is made a clear change in the structure of
land transport - rail and public road transport for the carriage of passengers are becoming
less important. However, it is an increase in the level of freight on Polish roads, and the
number of cars has almost tripled in the last few years. According to the estimates pre-
pared by the Ministry of Infrastructure in the period 2005-2030 the car traffic will almost
double, and as for semi-trailer trucks it will increase almost two and a half times. At the
same time, alternative transportation modes, particularly rail will rise to a much lesser
extend [3, pp. 34-40].

In this context, it is worth asking the question of social and economic costs of road ac-
cidents, the cost of lost benefits that could be obtained by developing Polish transport
infrastructure in a more sustainable way.

To effectively manage road safety it is necessary to take a full description of the fac-
tors affecting the frequency of accidents in Poland. In the next parts of the article there
will be featured the dynamic changes in the number of accidents and their consequences
in an annual comparison, it will be also made the comparison of the threat of accidents in
Poland and in other European countries. Based on the monthly data it was made an analy-
sis of accidents seasonality in Poland which is a very clear and stable feature of this phe-
nomenon. The last section provides forecasts on the number of accidents in the years
2012-2014.

! PhD, Marek Sobolewski, Department of Quantitative Methods, the Faculty of Management, the Rzeszow
University of Technology. Polish language version of the article may be sent electronically at:
msobolew@prz.edu.pl.
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Statistics on the number of accidents and the number of people injured in Poland in the
years 1998-2011 are derived from monthly reports published by the Police (the reports are
available on the website (www.policja.pl). International comparisons contained in section
three of the paper have been carried out based on the data of the United Nations
(www.un.org). Statistical analysis, forecasts, and graphic presentations were prepared
with an application of STATISTICA.

2. ECONOMIC AND SOCIAL RESULTS OF ROAD ACCIDENTS

Road accidents are obviously undesirable, but their consequences are usually much
more severe than it appears. Just after the occurrence of tragic events the most important
thing for the relatives of the victims of accidents is the psychological support. The scale of
this phenomenon is the fact that within their lifetime, on average, every third inhabitant of
the EU will need hospital treatment due to being harmed in an accident [1]. Injuries due to
accidents are the leading cause of death in countries highly among people aged 29 [4].

However, in the long term, economic effects become more significant. Accidents have
direct and indirect impact on the functioning of the whole community.

In the literature one may find a description of the methodology and a combination of
accident costs - both in terms of individual and summary depiction, and in relation to
GDP. The problem of estimating the cost of an accident is very complex, as complex are
the consequences of any such event. The literature often refers to medical costs and those
related to the loss of property (vehicle, load), administrative costs and those more difficult
to determine, but considerable in size - the cost of the loss of ability to work, the costs of
lost quality of life (both the victims and their intimates). It is worth remembering that
some of the consequences of accidents are very stretched in time and their negative effects
can affect their participants for many years.

Research Institute of Roads and Bridges, by using different methods of estimating the
cost of road accidents, assessed them for 18-65 billion PLN per year [1]. In this context,
one should also expect a rapid implementation of the road projects, as it is estimated, it is
the poor state of infrastructure which is the main cause of most accidents in Poland. Un-
fortunately, all signs indicate that a coherent network of safe roads (motorways and ex-
pressways) will be ready in no more than a few years. In mid-2012, several investments
have stopped which will cause the delay of at least 2-3 years. However, as it results from
the above information on the cost of road accidents it is economically proved spending of
the amount of 2-3 billion per year, if it would result in a decrease in the number of acci-
dents by 10%. In addition, the effects of deliberate investments are not limited to one year
so in fact there are much more cost-effective investments.

It should be noted that the estimation of road accidents costs is done, in aspects, only
by an analogy to the values obtained in other countries. In case of Poland one encounters
the fact of the lack of access to data related to the costs of treatment (lack of information
from the National Health Fund and other insurers), the lack of public access to a detailed
database of cases occurred [1, 2, 5].
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3. DYNAMICS OF ACCIDENTS NUMBER AND THEIR RESULTS IN THE
YEARS 1998-2011

In Poland a number of steps have been taken to improve road safety. There is a special
government body - the National Road Safety Council? — whose task is to coordinate and
monitor the effects of these actions. These measures are both preventive and educational.
In addition, modernization, unfortunately very slowly, is a network of roads which is also
reflected in the improvement of the situation on the roads. It seems that the major cause of
S0 many accidents occurring on Polish territory is primarily the accumulation of different
types of traffic: pedestrians, cyclists, transit and local roads, most of which are not so
intensively adjusted to the use [6, p. 15].

In the years 1998-2011 in Poland there was quite a significant drop in the number of
road accidents. Proportionally to the number of accidents has decreased the number of
people killed and injured (Table 1).

Table. 1. The number of accidents, people injured and killed in accidents in Poland in the years

1998-2011
. " . Fatalities per 100
Year Accidents Fatalities Injured acci deemts
1998 61 855 100 7080 100 77 560 100 11,4
1999 55 106 89 6731 95 68 449 88 12,2
2000 57 331 93 6289 89 71638 92 11,0
2001 53 799 87 5534 78 68 194 88 10,3
2002 53559 87 5827 82 67 498 87 10,9
2003 51078 83 5640 80 63 903 82 11,0
2004 51 069 83 5712 81 64 661 83 11,2
2005 48 100 78 5444 77 61 191 79 11,3
2006 46 876 76 5243 74 59 123 76 11,2
2007 49 536 80 5583 79 63 224 82 11,3
2008 49 054 79 5437 77 62 097 80 11,1
2009 44 196 71 4572 65 56 046 72 10,3
2010 38 025 61 3759 53 47 800 62 9,9
2011 39 058 63 4042 57 48 132 62 10,3
Total 698 642 76 893 879 516 11,0

Source: own study based upon the data from the Police (www.policja.pl)

Compared to 1998, the number of accidents over the next 13 years fell by 37% while
the number of injuries by 38%. The number of fatalities dropped by 43%. This decrease
was the result of a fairly systematic changes as a result of which almost every subsequent
year the traffic situation underwent a slow improvement. The exception to this rule was
the year 2007 and 2011, when the number of road accidents and their tragic consequences
increased®.

Unfortunately, the severity rate of accidents in Poland showing the number of victims
of road accidents in 100 accidents is still very high and the decline is almost impercepti-

2 Information on the activities of the National Road Safety Council, as well as statistical reports on the number
and severity of injuries can be found on www.krbrd.gov.pl.

% Based on data for the first three quarters of 2012 one can talk about a downward trend for all indicators
considered. The number of deaths was lower compared to the same period last year by 14%.


http://www.policja.pl/
http://www.krbrd.gov.pl/
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ble. It should be noted that it is primarily the value of this ratio which makes that, com-
pared to other countries, Poland is one of the infamous leaders in statistics, in the number
of people killed on the roads per million inhabitants.

4. ACCIDENTS IN POLAND IN COMPARISON WITH OTHER COUNTRIES

In this section will be made a brief comparative analysis of the level of road safety in
Poland and other European countries.

Fig. 1. The number of road fatalities per million inhabitants in European countries in 2009.

Zabici na 1 min mieszk.

Ireland
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Source: own study based upon the data from the United Nations (www.un.org)

In 2009, the ratio of the number of road fatalities per million inhabitants in European
countries ranged from 38 in the UK to almost 200 in Russia (Fig. 1). In Poland, it was also
high at 120 deaths per million inhabitants. This indicator is of course very much related to
the level of the cost of road accidents in relation to GDP. It can be concluded that the
relative low cost of road safety in Poland are 2-3 times higher than in most Western Euro-
pean countries. By analyzing the information contained in the chart above, it is worth
paying attention to the clear difference between the post-communist countries, where the
risk of traffic accidents is generally much higher than in other countries. These are long-
term effects of neglecting on both the level of road infrastructure, as well as emergency
medical services, drivers culture, alcohol abuse and other related events. Described  in


http://www.un.org/
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section two quite a significant drop in the number of tragic accidents in Poland in the
years 1998-2011, however, should be considered in a broader context. Unfortunately,
against most EU countries the indicators of improvement do not look good. For example,
in the years 2001-2010 the number of deaths in accidents in Poland fell by 29%, while in
France, Portugal and Spain, it was almost a 50% and across the EU more than 35% [6, p 9].

5. SEASONALITY ANALYSIS

A seasonality analysis on the threat of accidents in Poland was carried out on the basis
of the so-called multiplicative seasonal factors. Even in a simple video presentation pre-
pared for the number of traffic accidents on a monthly basis one will see that this phe-
nomenon is highly seasonal (Fig. 2). Seasonality effect is so strong that in spite of a very
clear trend, the number of accidents in the summer 2011 is higher than in January or in
February several years ago. Of course, such a comparison of values for different times of
the year, with no adjustment for seasonality is unauthorized, which is often forgotten.

Fig. 2. Number of road accidents in Poland on a monthly basis in the years 1998-2011
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Source: own study

Seasonal factors were determined both for the number of accidents and the number of
killed and injured. The results are summarized graphically in Figure 3. The ability to in-
terpret the seasonal factors allows to monitor the level of road safety because on this basis
it can be compared to the actual number of cases in each subsequent month with the ex-
pectations resulting from accidents in the previous months, adjusted by seasonal effect.
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Figure 3. Seasonal factors of accidents, the number of people injured and killed in accidents in
Poland - calculations based on data from the years 1998-2011
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Source: own study

The strongest seasonality has a number of people killed in road accidents. In some
months not only does increase the number of accidents, but also their severity. This is
particularly true in the summer and early autumn season. The most dangerous month is
October in which the number of accidents increases by 17% and the number of deaths is
as much as 32% higher than the average annual level. The least accidents occur in winter,
especially in February, in which the number of fatalities is more than 30% lower than the
annual average, and as compared to October, these tragic events are almost twice lower.
According to the detailed analysis, seasonal factors calculated on the basis of data from
the years 1998-2011 in a detailed way reflect the relationship between the number of acci-
dents in each month for almost every year. The least stable is the month of December in
which the number of accidents strongly depends on weather conditions. For instance, in
December of 2010 on Polish roads died 172 people, while at the same period of 2011-440.
It was due to difficult road conditions in 2010 and completely not winter aura of the fol-
lowing year. Paradoxically, the risk of an accident is the highest during good weather.

6. FORECASTS ON THE NUMBER OF ACCIDENTS FOR THE YEARS 2012-
2014

There are many factors affecting the number of accidents and their consequences. In
an attempt to forecast the number of the long-term ones, there should be considered vari-
ous scenarios which play a vital role for the following conditions:

—  The development of road infrastructure;
—  The level of motorization;
- Volume of traffic;
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- Traffic regulations and their enforcement by the relevant departments.

Each of these factors is very variable and even to some extend random. Many of them
depend on economic conditions, fuel prices and even the demographic issues (in view of
the predicted significant decline of the Polish population in the next few years, prediction
of the traffic growth may be strongly overestimated).

In the paper it was adopted a different concept of prediction which assumes that all ex-
ternal factors are reflected in the changes of the size of the test in the past, which allows
for the use of one-dimensional methods of analysis of time series. Of course, this estimate
cannot look into the future too much.

Table. 2. Forecast on the number of accidents, the injured and killed in Poland in 2012-2014

2012 2013 2014

Month A K I A K I A K I

January 2470 261 3005 2357 245 2861 2243 230 2716

February 2229 222 2741 2126 209 2 609 2023 195 2477

March 2535 255 3085 2417 240 2936 2300 225 2787
April 2837 268 3512 2705 252 3342 2573 236 3171
May 3327 292 4164 3172 274 3961 3016 257 3757
June 3495 318 4419 3331 299 4202 3167 279 3986
July 3543 366 4604 3376 343 4377 3210 321 4150
August 3585 374 4609 3416 351 4381 3246 328 4154

September 3442 372 4206 3278 350 3998 3115 327 3789

October 3602 417 4310 3431 391 4095 3259 365 3881

November 3159 357 3720 3008 335 3534 2 857 313 3348

December 3072 333 3651 2924 313 3467 2777 292 3284

TOTAL 37294 | 3835 | 46026 | 35540 | 3601 | 43762 | 33787 | 3367 | 41499

Change % -5% -5% -4% -9% -11% -9% -13% -17% -14%

3 percentage change in relation to the year 2011; A — accidents, K — people killed, | — the injured
Source: own study

The estimates (Table 2) were obtained by exponential smoothing models. In each of
these models it was taken into account the multiplicative effect of seasonality and the
occurrence of trend (linear, exponential, or dying). By using optimization procedures
available in STATISTICA, there were searched the models giving the smallest absolute
value of the percentage error. For each of the considered quantity the best results gave the
models with a trend line, with a mean absolute percentage error of the forecast of 3-5%.
The predicted values of the number of accidents, the number of people injured and killed
in 2012-2014 are presented on a monthly basis as well as globally each year.

The forecast was constructed assuming the decrease trend in accidents, people injured
and killed. The values obtained allow to predict a decrease in the number of people killed
in road accidents in the years 2012-2014 compared to the data of the year 2011, respec-
tively by: 5%, 11% and 17%. For these values one should approach with caution as the
action in the field of road safety in Poland in this period may be less effective than in
previous years, both because of the delays in terms of their implementation and some
design faults.
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7. CONCLUSIONS

The number of victims in Poland systematically decreases, however, as seen from the
EUROSTAT, at the rate much lower than in most European countries. In terms of the rate
of road deaths per million inhabitants, Poland is unfortunately at the forefront of the Eu-
ropean Union countries. Even while maintaining positive in the short term direction of
change that was apparent in the last few years, the predicted decline in the number of
accidents will be till the year 2014 only about 13%. A little more fall can be seen in the
number of accident victims - here the predicted decline is 17%. However, in absolute
terms, on the Polish roads will die every year more than 3.5 thousand people. In addition
to psychological and social dimensions, such a large number of accidents has a negative
impact on the functioning of the entire state. It is worth mentioning that according to con-
servative estimates, the cost of accidents in Poland is equal to or even higher than the
budget deficit. In this situation it should be considered changing the concept of transport
logistics in Poland, which at the moment is based on the absolute dominance of road
transport. In addition, in case of passenger services the increasingly irrelevant is public
transport, thus the car traffic increases. As for the activies for road safety, especially the
control system should be subjected to the change which is currently focused on the crimi-
nalization of mass and often minor offenses, while the penalty incurred by the actual per-
petrators of accidents are of too low social perception. Studies on the dynamics and struc-
ture of events in Poland will be continued in the following publications where will be
discussed, inter alia, the issue of regional disparities of road safety.
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MODIFICATION OF HOLT’S MODEL EXEMPLIFIED
BY THE TRANSPORT OF GOODS BY INLAND WA-
TERWAYS TRANSPORT

In the paper there were presented the modifications of Holt’s method. Firstly, it was as-
sumed that the values of the parameters appearing in Holt’s model do not need to be limited,
as is commonly assumed, to the range of [0, 1]. Secondly, it was proposed the more precise
way of forecting of range series for more distant time. The aim of the paper is to propose
some modifications to Holt’s model which will allow for better forecasting. The paper pre-
sents an idea and the effects of the proposed modifications exemplified by the data on the
transport of goods by inland waterways transport in Poland.

Keywords: Holt’s method, optimization, forecasting.

1. INTRODUCTION

Holt's method is one of exponential smoothing methods. It is based on the smoothing
of the analyzed time series by means of a moving average and it is used to smooth the
time series in which there is the tendency of random fluctuations. Thanks to the series
smoothing it is obtained a piece of information about its properties used to determine the
forecast.

Exponential smoothing may be based on different models, respectively matched to the
course of the series. In addition to Holt's model it is used a simple model of exponential
smoothing as well as Winter’s model.

2. HOLT’S MODEL

Holt's model allows for smoothing time series, in which there is the trend and random
fluctuations. The values of the forecasted series are indicated by symbols Xq, X1, ..., Xn1.
This model has two parameters « and £ and the following form:

F=x, )
S, =4 X%, @)
a5 3)
SEGE =D OSTE @)
where: t=2,...,n-1,

F. — the smoothed value of time series
S; - the smoothed value of the trend increment on the moment t,

! PhD, Eng., Roman Szostek, Department of Quantitative Methods, The Faculty of Management, Rzeszow
University of Technology.
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a, B — model parameters.
The values of F; and S; are calculated in a recursive manner. Forecast of future values
of a series are calculated as follows:

Xn+k—l = Fn—l + k ’ Sn—l’ (5)
where: k=1,2, 3, ...
Holt’s model parameters o and # are chosen as to minimize the errors of the expired

forecast. For this purpose the values of any specific parameter are assumed and deter-
mined in accordance with (5) for k = 1 of the expired forecast

X, =F_, +S., (6)

for the moment of time t (t=2, 3, ..., n—1) on the basis of the value of the time series
from the earlier period (Xo, Xy, ..., Xi1). This forecast can be compared with the actual val-
ues of a x; series. The resulting differences are the errors of the expired forecast which
gives the model for the adopted parameters o and 5. As a measure of the quality of the
method it should be assumed the average from the errors of the expired forecas. It can be
an average mean

1 n-1
J :n_—(3§|F“1+S“1_X‘| (7)
or qudratic mean
l n-1 5
J, = —Z(Ft—l+st—l_xt) : 8)
n-61%

Finally, among all the possible values of the parameters o and f there should be found
those that give the smallest error value J; or J,. In this way, there are determined the opti-
mum values of model parameters, i.e. its optimization is carried out. The value of J- is a
measure of forecast error determined by the model.

It is commonly assumed that a€[0, 1] and S<[0, 1]. It seems, however, that this limita-
tion is unnecessary, therefore in the carried out calculations it was omitted. In this way it
was assumed that the best model parameters are such for which the model determines the
expired forecast in the best way irrespectively whether these parameters are higher or
lower than the unity.

The evaluation of the optimum values of parameters a and £ is conducted by means of
numarical methods.

3. DATA ANALYSIS

The analysed time series was presented in table 1. It contains the information on the
data on the transport of goods by inland waterways transport in Poland in annual periods.

The values of the optimum parameters of Holt’s model are different depending on the
applied quality measure. The parameters grid was checked with the accuracy of 0.0001.
The forecasts were determined for the next future periods. Fo the linear meaure (7) the
optimum are parameters

a =1.2428 and § = -0.0336. 9)
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For the squared measure (8) the optimum are parameters
a =1.3884 and = -0.0145. (10)

Table 1. Passengers air transport in Poland

Year Transport Year Transport
(thousand tonnes) (thousand tonnes)
2000 10433 2006 9271
2001 10255 2007 9792
2002 7729 2008 8109
2003 7968 2009 5655
2004 8747 2010 5141
2005 9607 2011 5093

Source: Central Statistical Office (www.stat.gov.pl) [1][2].
Time series together with the forecast for the measure (7) was presented in fig.1.
Fig. 1. Forecast, when in model « = 1.2428 and /3 = -0.0336.
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Time series together with the forecast for the measure (8) was presented in fig.2.
Fig. 2. Forecast, when in model « = 1.3884 and 8 = -0.0145.
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For comparison, when the parameters value of the model « and f are limited to the
range [0, 1], then the optimum values of these parameters for the linear measure (7) are

@=1.0000 and 5=0.0000, (11)
whereas for the squared measure (8) they are
=1.0000 and $=0.0372. (12)

Time series together with the forecast for the case when o = 1.0 and g = 0.0 was
shown in fig. 3.

Fig.3. Forcast, when in model  =1.0 and 8 =0.0.
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Table 2. Calculation results. Comparison of three solutions

t | X 0=1.2428 $=-0.0336 0=1.3884 B=-0.0145 0=1,000 $5=0,000
F(t) S(t) X*[1] F(t) S(t) X*[t] F(t) S(t) X*[t]
0 /10433 - - - - - - - - -
1|10255| 10255 | -178 - 10255 | -178 - 10255 | -178 -
2 |7729| 71589 | -80.0 | 10077 | 6817.0 | -130.7 | 10077 | 7729 -178 | 10077
3 /7968 | 8183.9 | -117.1 | 7079.0 | 8465.8 | -156.5 | 6686.3 | 7968 -178 7551
4 8747 | 8912.2 | -145.5 | 8066.8 | 8917.0 | -165.4 | 8309.3 | 8747 -178 7790
519607 | 9811.0 | -180.6 | 8766.7 | 9939.2 | -182.6 | 8751.7 | 9607 -178 8569
6 (9271 | 9183.7 | -165.6 | 9630.5 | 9082.4 | -172.8 | 9756.7 | 9271 -178 9429
719792 | 9979.9 | -197.9 | 9018.2 {10134.7 | -190.6 | 8909.6 | 9792 -178 9093
8 (8109 | 7702.8 | -128.0 | 9782.0 | 7396.2 | -153.6 | 9944.2 | 8109 -178 9614
9 | 5655 | 5188.9 | -47.9 | 7574.8 | 5038.4 | -121.7 | 7242.6 | 5655 -178 7931
10|5141 | 5141.0 | -47.9 |5141.0 | 5228.1 | -126.2 | 4916.7 | 5141 -178 5477
11|5093 | 5093.0 | -47.9 |5093.1 | 5089.5 | -126.0 | 5102.0 | 5093 -178 4963
16 5045.1 4963.5 4915.0
17 forecast: 4997.3 forecast: 4837.6 forecast: 4737.0
18 4949.5 47115 4559.0
lin. error 787.7 837.4 850.7
squ. error 1096.4 1076.5 1161.1

Source: Own study.
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In table 2 there were shown the results of calculations for the above three cases. The
optimum values of quality measures were shown in bold in the table.

Limitation of the values of the parameters « and $ to the range [0, 1] makes that to the
large family of a time series it is assigned the same Holt’s model with parameter o = 1.0
(or g =1.0). That is so for the considered range. In this context, a wide variety of series is
described by the same model. At the same time the parameters of the Holt’s model can be
selected in order to determine the expired forecast in a more accurate way. These parame-
ters should be used for forecasting.

4. FORECAST FOR FURTHER INSTANTS OF TIME

In the traditional approach presented in the form of equations (1)-(5) the optimum
parameters of the model are based on the expired forecast calculated for one step
forewards. If, however, by using the model the forecast for k steps forwards needs to be
determined, it should be performed the optimization model taking into account the ex-
pired forecast for k steps forwards. Thus, it was suggested that for every instant of time
which the forecast is to be determined, it should be determined another model, each time
on the basis of different quality measure.

If the prediction is to be performed on the na k-th step forwards, then the model pa-
rameters should be determined by minimizing a measure of the quality of

1 n-1
J,(K)=—— F.,+k-S - 13
1 (k) n_5_kt=§k| t-k t-k Xt| (13)
or
1 n-1 5
‘]z(k): mt;k(lzt—k+k'st—k_xt) ) (14)

where: k=1,2,3, ...
The calculations were made with an application of C++ of the following code:

int main(int argc, char *argv[])

{double X[12]={10433, 10255, 7729, 7968, 8747, 9607, 9271, 9792, 8109, 5655, 5141,
5093};

double F[12], S[12], F_opt, S_opt;  // the table needs to be of the n size

double J2, J1, a_opt, b_opt, J2_min=999999999, J1 min=999999999;

double a, b, krok=0.0001;

intt, n=12, k=1; // k means on how many steps forwards is the forecast, k=1, 2, 3, ...

FIL1=X[1]; S[11=X[1]-X[0];

for (a=0.0; a<=1.0; a=a+krok)

{ for (b=0.0; b<=1.0; b=b+krok)

{ J2=0;J1=0;
for (t=2; t<n; t++)
{ Flt=a*X[t]+(1-a)*(F[t-1]+S[t-1]);

S[t]=b*(F[t]-F[t-1])+(1-b)*S[t-1];
if (t>=(5+k))
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{ J2=J2+pow((F[t-K]+k*S[t-K]-X[t]),2); //squared error
J1=J1+fabs(F[t-K]+k*S[t-K]-X][t]); /llinear error
}

if (J1 <J1_min) //minimization of linear error
{ J2_min=J2;J1 min=J1;

a_opt=a; b_opt=b;

F_opt=F[n-1]; S_opt=S[n-1];

}
}
J1_min=J1_min/(n-5-k); /Ninear error
J2_min=sqgrt(J2_min/(n-5-k)); /Isquared error

cout << "optimum a =" << a_opt << endl;

cout << "optimum b =" << b_opt << endl;

cout << "forecast for the moment " << n+k-1 << " =" << F_opt+k*S_opt << endl;
cout << "linear error J1 =" << J1_min << endl;

cout << "squared error J2 =" << J2_min << endl;

system("PAUSE");

Forecast value for k steps forwards is calculated according to equation (5). The results
of calculations for the quality measure (13) are presented in table. 3 and in figure 4. In the
case of the modified method the forecasts do not have to be a straight line, as it is always
in case of the conventional method.

Fig. 4. Forecast for the modified quality measure J;(k)
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Source: Own study.

Thanks to the presented modification there were obtained lower average errors of
expired forecast. They are summarized in table. 4 (for linear quality measure). These er-
rors for the traditional method were determined for a model in which a and  have the
values (9), but according to the equation (13). Yet, for the modified method the errors of
expired forecast come from table 3.
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Table 3. Calculation results for the modified quality measure J;(k)

k=1 k=2 k=3
X() | a=1.2428 5=-0.0336 0=1.7249 $=-0.0168 0=0.0016 p=47.1423
F@®) | S® | X* ] | Ft) | SO | X*t] | F(t) | St | X*t]

—

10433
10255|10255.0| -178.0 - |10255.0{ -178 - |10255.0| -178.0 -
7729 | 7158.9 | -80.0 |10077.0{ 6026.9 | -110.0 - ]10073.2| -355.1 -
7968 | 8183.9 | -117.1 | 7079.0 | 9454.8 | -169.4 | 9899.0 | 9715.3 | -487.1 -
8747 | 8912.2 | -145.5 | 8066.8 | 8356.7 | -153.8 | 5807.0 | 9227.5 | -523.4 | 9721.0
9607 | 9811.0 | -180.6 | 8766.7 [10624.8| -194.5 | 9116.0 | 8705.5 | -455.3 | 9007.9
9271 | 9183.7 | -165.7 | 9630.5 | 8430.6 | -160.9 | 8049.1 | 8251.8 | -378.3 | 8254.0
9792 | 9979.9 | -197.9 | 9018.2 |10895.5| -205.0 |10235.9| 7876.6 | -233.6 | 7657.2
8109 | 7702.8 | -128.0 | 9782.0 | 6237.7 | -130.2 | 8108.8 | 7643.7 | -198.5 | 7339.6
5655 | 5188.9 | -47.9 | 7574.8 | 5327.0 | -117.1 |10485.5| 7442.4 | -333.5 | 7116.9
5141 | 5141.0 | -47.9 |5141.0 |5091.0 | -115.1 | 5977.3 | 7105.8 | -481.9 | 7175.8
5093 | 5093.0 | -47.8 |5093.2 | 5177.8 | -118.5 | 5092.8 | 6621.4 | -597.4 | 7048.4
prognoza: 5045.1
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prognoza: 4940.9
18 | prognoza: 4829.2
Forecast error. | Jy(1) =| 787.7 A(2) = 1222.2 Ji(3) = 1555.4
Source: Own study.

Table 4. Comparison of average errors of expired forecast for linear quality measurement

Forecast for k steps forwards
k=1 k=2 k=3
Traditional method 787.7 1464.2 2665.8
Modified method 787.7 1222.2 1555.4

Source: Own study.

Based on the criterion which is the average error of expired forecast, one can conclude
that the modified method allows for the determination of more reliable forecasts.

5. CONCLUSIONS

In the classic applications of Holt’s model the values of its parameter are restricted to
the range [0, 1]. This approach has been used for example in a Statistica package. In the
paper it was proposed not to restrict the parameters of the model to the range [0, 1]. Such
models can better determine the expired forecast. So they are a better way to determine
future forecasts.

The limitation of the parameters values o and S to the range [0, 1] probably resulted
from the idea that the values of series F; and S; are in a certain percentage of the previous
values of these series, and the rest of the values of another factor (in accordance with (3)
and (4 )). Resignation of reducing the value of these parameters is a natural generalization
of the method.

In the cases where in the model the parameter a>1 was obtained, the series F; was not
always the smoothing of x, series. For some of the analyzed examples the values of F,
series oscillated at around the value of x; series. In that case F; series did not smooth but
on the contrary sharpened the fluctuation of the original series. However, always modified
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models determined the expired forecast in a better way, so they are a better tool to deter-

mine future forecasts.

In the paper it was also proposed a modified way of Holt’s model optimization. It

consists in independent optimization of some models, one for each forecast for the k-th

period forwards. In this way there are determined so many Holt’s models on how many

steps forwards the forecast is made. Such a modified model determines the expired fore-

cast with less average error. It is, therefore, a better way to determine future forecast. Thus
obtained forecast doe not need to be a straight line (Fig. 4), as is always in the classic

approach.
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MODYFIKACJA MODELU HOLTA NA PRZYKLADZIE PROGNOZY TRANS-

PORTU LADUNKOW W ZEGLUDZE SRODLADOWEJ W POLSCE

W artykule przedstawiony zostal zaproponowany przez autora zmodyfikowany model
Holta. Pierwsza modyfikacja polega na przyjeciu, ze parametry wystepujace w modelu
Holta nie musza by¢ ograniczone, jak si¢ powszechnie przyjmuje, do przedziatu [0, 1].
Druga modyfikacja wiaze si¢ z precyzyjniejszym sposobem prognozowania warto$ci
szeregu dla bardziej odleglych chwil czasu. Celem opracowania jest przedstawienie
modyfikacji modelu Holta, ktére pozwalaja na uzyskanie lepszych prognoz. W artykule
zaprezentowano ide¢ oraz przedstawiony zostal przyktad zastosowania zmodyfikowanej
metody do prognozowania wielkoSci transportu tadunkow w zegludze s$rédladowej w
Polsce.

Stowa kluczowe: metoda Holta, optymalizacja, prognozowanie.
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THE ANALYSIS OF PASSENGERS’ FLUCTUATIONS
DURING THE WEEKDAYS ON THE LINES SERVICED
BY INTER-MUNICIPALITY CAR COMMUNICATION

A company which provides services in the field of collective passenger transport must
ensure that its offer is attractive to potential customers and also economically sound. This
requires, inter alia, a competitive fare and the adaptation of the timetable and the fleet in use
to the needs of the residents transport timetable. This will be possible only after a precise
diagnosis of fluctuations in the stream of passengers. The paper presents the results of
studies aimed at determining how to shape the daily fluctuations in the stream of passengers
during the week and whether on different lines and in different time periods they are similar,
i.e. if one can speak of the existence of a common pattern (profile). The analysis was based
on the data from the period from July 2010 to March 2011, with the separately examined
periods of winter and summer holidays. There were analyzed a number of selected lines
connecting the suburban municipality of Rzeszow. The public transport services on these
lines are provided by Inter-Municipality Car Communication (IMCC).

1. INTRODUCTION

The need for communication, which is defined as "a desire, a need or a request of
individuals or specific communities on the process of movement from one place to
another," is the primary source of demand for public transport services (see [6], s. 14).

The most common classification divides transportation needs because of the
destination, which is the main determinant of the frequency, time of travel, and the choice
of transport. Communication needs from the point of view of the destination can be
divided generally into: professional, living, recreation and others. A more detailed list of
objectives includes work, school, home, shopping, professional and business affairs,
personal affairs, social affairs and recreation. Transport needs arising from professional
objectives are highly concentrated in time, the stability of the spatial distribution and the
highest frequency and regularity of occurrence. Transport needs related to the objectives
of the existence and other recreational activities are characterized by significantly less
regularity, large variations in space and lesser intensity (see [2], s. 27-28).

Specific needs of transport are characteristic for municipalities neighboring big cities.
Villages located in such municipalities are increasingly of the urban nature of the
settlements. A large part of the population of the village works, learns and cares of other
things in the city. Thus, suburban municipalities are part of the larger cities. For the

! Mirostaw Smieszek, DSc, PhD, Eng., Department of Quantitative Methods, The Faculty of Management,
Rzeszow University of Technology, Rzeszow.
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residents of these communities the dominant travel relationships are villages (residential)
municipalities — city. The nature of life and the spatial management cause even stronger
demand for the construction of transport offer in relation to the big city. Therefore,
adapting to the movements of this nature offers of a public communication line is of the
shape of the beam moving in the radial direction of city (see [3], s. 23).

Municipal governments are responsible for the organization of public transport in
cities. These tasks and competences have been transferred in the act as the direct
responsibility of municipalities. In such an explicit form has not been assigned the
responsibility for the organization of public transport supra-level of the municipalities.
Taking care of the interests of the inhabitants of large cities, metropolitan regions, and
municipalities in the metropolitan region of concentration, the local authorities are trying
to make inter-municipality agreements on the joint organization of transport and financing
of public transport (see [1], s. 2).

Public transport services are needed for both local residents, employers, schools and
universities, local government, health, culture animators, as well as residents of
metropolitan area. In replying to this demand, several communities centered around the
city of Rzeszow signed an agreement under the name "Municipality Union of
Podkarpackie Car Communication™. On 1 April 2010 the organization started the inter-
vehicle traffic. On 1 May 2010 it began a regular operation of 10 suburban lines,
connecting the surrounding municipality of the city of Rzeszow. Currently, it provides
transport services on 13 lines, of which 11 is used Rzeszow bus fleet, while the other two
lines are operated by a private carrier. The current inter-communication diagram of Inter—
Municipality of Car Transport is shown in Figure 1.

Fig.1. Scheme of suburban routes operated by Inter-Municipality Car Communication.

Source: http://www.zgpks.rzeszow.pl/?trasy-przejazdu.html (1 X1 2012).
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One of the features of communication needs within the urban areas is the unevenness
of the occurrence, which manifests itself in fluctuations in demand for transport services
both in time and in space.

Time irregularity of communication needs manifests itself in the form of hourly
fluctuations throughout the day, and daily during the week, month or year. Hourly
fluctuations, resulting from the organization of work and life of the population, are the
cause of occurring during the peak traffic day of commuting and return to/from work and
schools/universities (see [2], s. 28).

Shipping need will be transformed into demand only if they are made suitable
conditions in the form of attractive transport by public transport. It consists of: the
timetable, tariff offer, fleet, security and information (see [2], s. 27). It is also important an
economic dimension of the activities of public transport. Providing transport services
should be a profitable activity. This requires at least an offset of the cost by revenues.
Only a precise identification of variations in the stream of passengers allows to create an
attractive and profitable transport offer. It allows to adjust the timetable for the size of the
fleet and the reported transport needs. This, in turn has an impact on the competitive fare
structure.

In the papers [4, 5] it was shown how hourly fluctuations shape throughout the day on
the lines served by inter-vehicle traffic. This paper presents the results of studies aimed at
determining how to shape the daily fluctuations in the stream of passengers during the
week in a few selected lines operated by Inter-Municipality Car Communication. It was
examined whether the different lines and in different periods of time within the daily
fluctuations of the week they are similar, i.e. if one can speak of the existence of a
common pattern (profile). Calculations were performer by using Excel and Statistica.

2. RESEARCH DESCRIPTION

The used in the research data on the actual turnout of passengers each day was
collected by IMCC by installing the system in all the buses running to allow electronic
registration of the current passengers.

The paper presents the results of the six lines, for which the complete data was
available from the period of time. Each of these lines combines Rzeszoéw with the
suburban municipality. These lines are marked as: L1, L2, L3, L4, L5, L6.

The analysis was based on the data from the period from July 2010 to March 2011.
Although the company has been operating since May 2010, it was omitted in the analysis
— due to their specific nature — starting the first two months — May and June 2010.

There were examined three periods of operation. Separate calculations were performed
for vacation periods: summer (July and August 2010) and winter (17-31 January 2011).
Other intervals were called normal work period. Because of the way the calculations were
carried out, there were included in the study only weeks wholly contained in one of the
aforementioned periods. In addition, there were missed weeks in which at least one day
was a public holiday. Each of these weeks requires separate study due to the occurrence of
so-called "Long weekends".

The aim of the studies was to isolate fluctuations in the weekly cycle. The actual data
during the period was also characterized by volatility and trend due to certain seasonal
fluctuations. The scale of this variability was different on different lines. To eliminate
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these interfering fluctuations the output data was converted in the following manner.
Separately for each line and each week:

(1) calculated the average of the actual attendance on weekdays (Monday to Friday); in
the following part of the paper there will be used the name of the average of daily
attendance;

(2) divided the attendance of each day by the average of daily attendance; such ratios,
hereinafter referred to relative attendances were subjected to further statistical treatment
of the material, allowing to make comparisons between different lines.

3. DATA ANALYSIS

At the outset there were analyzed weeks during the regular week. In Figure 2 it was
illustrated how developed the number of passengers, namely the relative frequencies on
one of the lines in four consecutive weeks. It is noticeable a repeated weekly schedule. A
similar pattern occurs on the other examined lines.

Fig. 2. Relative attendance on L1 line in the selected 4 weeks.

L1 line
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Source: own study.

Table 1. Average relative attendance in the regular period.

Dayoftheweek | L1 | L2 | L3 | L4 | L5 | Le | Averagefor
all the lines
Monday 0,97 | 0,96 | 0,99 | 0,05 | 0,97 | 1,03 0,98
Tuesday 101 | 1,00 | 1,01 | 1,04 | 1,01 | 1,02 1,02
Wednesday 0,98 | 1,00 | 0,99 | 0,09 | 1,01 | 0,09 0,99
Thursday 0,99 | 0,99 | 0,97 | 0,09 | 0,98 | 0,07 0,98
Friday 104 | 1,04 | 1,04 | 1,02 | 1,03 | 0,99 1,03
Saturday 042 | 0,35 | 0,30 | 0,39 | 0,28 | 0,32 0,34
Sunday 0,20 | 0,20 | 0,19 | 0,30 | 0,17 | 0,18 0,21

Source: own study.
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To clean the data from random fluctuations there was calculated the average
attendance for each day of the week on all lines. This average is shown in Table 1.

The analysis of the results collected in Table 1 leads to several conclusions.

Conclusion 1. On all lines on weekdays the average attendance of passengers is very
stable and does not show clear deviations from the everyday average (ranging between
95% and 104%).

Conclusion 2. On all lines the average attendance of passengers is less than the
average everyday on Thursday, and if to skip the line L6 — it is also on Mondays.

Conclusion 3. Similarly, it can be seen that in all lines the average attendance of
passengers is greater than the average everyday on Tuesday, and if to skip the line L6 —
also on Fridays.

Conclusion 4. On all lines the average attendance of passengers on Saturdays is much
lower than on weekdays, and on average it is 34% of the average everyday (depending on
the line varies from 28% to 42%).

Conclusion 5. The lowest average attendance of passengers on all lines is on Sundays.
In five of the surveyed lines the average Sunday attendance ranges from 17% to 20% of
the average every day. Only in the case of the line L4 is 30%, which seems to be some
kind of anomaly.

The average weekly cycle fluctuations in the relative frequency is shown in Figure 3.

Fig. 3. The average relative attendance in all the lines in the regular period.
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Source: own study.

To assess the frequency variation in the researched period the variation coefficients®
were calculated for each day of the week. Collected in Table 2 results allow to draw
further conclusions.

Conclusion 6. The relative differences of attendance on weekdays is significantly
lower than on Saturdays and Sundays. This is mainly due to the much higher average
attendance on weekdays.

3 Variation coefficient = standard deviation / mean value



174 M. Smieszek, M. Liana

Conclusion 7. Regardless of the line, weekday attendance is characterized by relatively
small fluctuations around the everyday mean average (not exceeding 8.4%). None of those
days does not stand out against the rest.

Conclusion 8. On Saturdays and Sundays the average deviations from the average
attendance is at a similar level, and depending on the line (except L4) oscillate in the
range of 11.4% to 17%. Line L4, especially on Sundays, apart from the relatively higher
average attendance than the other lines is also characterized by higher volatility rate of
24.6%.

Table 2. Variation coefficient of attendance in the researched period.

Day of the week L1 L2 L3 L4 LS L6

Monday 0,059 | 0,067 | 0,057 | 0,084 | 0,047 | 0,035
Tuesday 0,031 | 0,045 | 0,044 | 0,074 | 0,038 | 0,039
Wednesday 0,041 | 0,041 | 0,041 | 0,053 | 0,043 | 0,047
Thursday 0,053 | 0,041 | 0,057 | 0,045 | 0,062 | 0,062
Friday 0,033 | 0,046 | 0,045 | 0,066 | 0,038 | 0,037
Saturday 0,119 | 0,168 | 0,158 | 0,173 | 0,146 | 0,158
Sunday 0,133 0,170 | 0,151 | 0,246 | 0,114 | 0,149

Source: own study

The same calculations were carried out separately for periods of winter and summer
holidays. Because of the similarity of the detailed results to those presented for the normal
period, in table 3 there were shown only the mean values (in relation to the lines) of
selected parameters describing the relative attendance of different periods.

In the periods of holidays there is also outlined in the conclusion 1 lack of correlation
between the weekdays and the average attendance on all the lines. However, shown in
Table 3 differences will be written in the form of subsequent conclusions.

Table 3. The average for all lines of statistical parameters defining the relative attendance in
different periods.

Day Average Standard deviation Variation coefficient

of normal holidays normal holidays normal holidays
the week | period

summer | winter | Period | summer | winter | Period | summer | winter

Monday 0,979 0,963 0,978 0,057 0,055 0,026 0,058 0,056 0,027
Tuesday 1,016 1,000 1,035 0,046 0,065 0,039 0,045 0,065 0,038
Wednesday | 0,994 1,024 1,011 0,044 0,060 0,034 0,044 0,058 0,033
Thursday 0,983 0,988 1,001 0,052 0,063 0,065 0,053 0,064 0,066
Friday 1,027 1,026 0,975 0,045 0,055 0,078 0,044 0,054 0,080

Saturday 0,342 0,385 0,392 0,052 0,082 0,040 0,154 0,214 0,116
Sunday 0,206 0,288 0,252 0,035 0,058 0,031 0,161 0,204 0,136

Source: own study.
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Conclusion 9. The average attendance in the vacation periods on Saturdays is still
substantially lower than on weekdays, and is approximately 39% of the average everyday
(for each line varies from 31% to 54%). But it is about 5% higher than in a normal period,
which is mainly due to the weekday lower average during the holidays.

Conclusion 10. In a similar way the average attendance shapes on Sundays. In the
vacation period it is by a few percent higher than during a normal period, but still much
lower than on weekdays. In periods of holidays there is more drop in attendance on
weekdays (working) than on Saturdays and Sundays, hence the relative percentage
increase.

Conclusion 11. In all three researched periods the absolute frequency fluctuations
expressed by the standard deviation did not differ significantly from each other. However,
coefficients of variation indicate a higher than on weekdays relative fluctuations on
Saturdays and Sundays. In comparison with the usual period during the summer holidays
there are more relative fluctuations (about 20%), while during the winter — a bit lower
(11-14%).

4. CONCLUSIONS

Studies have confirmed that the communication needs of residents of communities
neighbouring urban agglomerations are characterized by irregularity of the time, which
manifests itself in the form of daily fluctuations within a week.

The differences in attendance on weekdays any week in all tested lines were minor and
did not show any regularity. However, the attendance on Saturdays and Sundays was
significantly smaller. Apart from holidays and vacation periods, the attendance on
Saturday was on average 66% less than at a weekday and on Sunday by about 80%
smaller. One will notice that the attendance on Saturdays and Sundays varies
considerably.

The differences in the periods of vacation days between the weekdays and Saturdays
and Sundays were smaller. This can be explained by the fact that during holidays is a
greater reduction in demand for transportation on weekdays than at weekends (no need to
travel to school and a reduced need to travel to work — the holiday period). On Saturday
the attendance was lower by about 61% than on weekdays, and on Sundays — by about
70% in summer and 75% in winter. The latter difference may be explained by the fact that
in large centers during the summer on Sundays there are just a lot of cultural and
entertainment events that attract the inhabitants of the surrounding municipalities. This
creates an additional demand for transport on the routes suburban municipality —
Rzeszow.

It can be concluded that daily fluctuations in the frequency of the week were not
significantly different for the various lines, and varied depending on the period. Adapting
its shipping offer to changing demand, it is reasonable to create separate schedules for
weekdays, Saturdays and Sundays, as well as for periods of winter and summer holidays.
The difference between the number of passengers on weekdays and on Saturdays and
Sundays are so large that in addition to other schedules will also require proper selection
of the fleet. Only then courses on weekdays and weekends can be profitable.
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ANALIZA WAHAN POTOKU PASAZEROW W CIAGU TYGODNIA
NA LINIACH OBSLUGIWANYCH PRZEZ
MIEDZYGMINNA KOMUNIKACJE SAMOCHODOWA

Przedsigbiorstwo, ktore §wiadczy ushugi w zakresie zbiorowych przewozéw pasazer-
skich musi zadbac¢ o to, zeby jego oferta byta atrakcyjna dla potencjalnych klientéw i jedno-
czes$nie uzasadniona ekonomicznie. Wymaga to migdzy innymi stworzenia konkurencyjnej
oferty taryfowej oraz dostosowania do potrzeb przewozowych mieszkancoéw rozktadu jazdy
i wykorzystywanego taboru. Bedzie to mozliwe jedynie po precyzyjnym rozpoznaniu wahan
potoku pasazerow. W pracy przedstawiono wyniki badan, ktorych celem byto okreslenie,
jak ksztattuja si¢ wahania dobowe potoku pasazeréw w ciagu tygodnia, czy na roéznych li-
niach i w réznych okresach czasu sa one podobne, czyli czy mozna mowi¢ o istnieniu jed-
nego wspolnego wzorca (profilu). Analiz¢ przeprowadzono w oparciu o dane z okresu od
lipca 2010 roku do marca 2011 roku, przy czym oddzielnie rozpatrzono okresy ferii letnich
i zimowych. Analizie poddano kilka wybranych linii taczacych gminy podmiejskie z Rze-
szowem. Ustugi transportu zbiorowego $wiadczy na tych liniach Migdzygminna Komunika-
cja Samochodowa (MKS).
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COLLISIONS INVOLVING ANIMALS: AN OVERVIEW
OF THE PROBLEM, RESEARCH METHODS

Road collisions with wild animals are influenced by many factors. These include road
conditions, time of year and time of day, the location of the road and the vegetation that is
located near the road. In addition, an important element is the density of the population
hence the number of vehicles on the roads and the factors directly affecting the traffic inci-
dent such as the age of the driver and his experience. All of these factors should be carefully
examined and monitored in the context of limiting the number of road collisions with wild
animals. In many countries, such systems have already been introduced. In Poland at pre-
sent some research is ongoing, but at the moment its results are not taken into account on a
national scale. There is a need for further examination the relationships that directly affect
the number of collisions with wild animals, and for this purpose it is necessary to develop
accurate methods for the data collection, processing and analysis.

1. INTRODUCTION

Traffic collisions involving wild animals are the subject of research and analysis in
many countries. The scale of the problem is extensive. In Germany, every year 225 000
road accidents are caused by collisions with wild animals. In Canada alone in 2008 was
over 16 000 similar collisions. Countries such as Germany, Sweden, USA, Canada and
England recognizing the scale of the problem have set up mechanisms for systematic and
accurate collection of data on collisions with wild animals. For this purpose appropriate
organizations have been established. In Poland there is no adequate system or organiza-
tion that would cover this type of event. Authorities such as police, fire and municipal
districts or forest districts do not conduct thorough records of the causes of collisions with
animals. The authors, after a careful analysis of the data collection methods used by other
countries presented the feasibility of collecting data on road collisions with wild animals
that can be used in Poland.

2. COLLISIONS WITH ANIMALS ASPECT OF GLOBAL, NATIONAL AND
REGIONAL

Automobile collisions with wild or domestic animals are currently a widely discussed
problem in terms of road safety. In most of the studies are aimed at preventing such inci-
dents road. Countries such as the USA, Canada, Germany and Sweden have already im-
plemented systems to collect and process data on collisions with animals®, and in some
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Scandinavian countries work to create a system for the investigation of road traffic colli-
sions involving animals are well advanced. In spite of the numerous initiatives to improve
road infrastructure aimed at reducing the risks of accidents involving animals in many
countries, conflicts of this nature is a serious problem. Figures from various sources clear-
ly indicate that the cases of road accidents involving animals are vast. For example, in
Germany annually 225,000 collisions take place with animals, in which about 20 people
are killed and over 3,000 are injured. In Sweden, yearly recorded are about 4,500 colli-
sions with moose. Agencies responsible for the analysis of these data suggest that these
events can be even more than 10,000 per year. This is due not all cases being reported to
the police and included in their records”.

The country, which actively monitors the scale and effects of car collisions involving
animals is Canada. The report presented by the Agency of Transportation and Infrastruc-
ture Alberta region shows that in 1991 there were 5,997 collisions with animals, and in
2008 there were 16,322 such events, which gives a very clear increase of approximately
170,00%. It should be noted that collisions with animals do not belong to particular road
safety events. The 2008 report indicates that 15950 collisions resulted in property damage,
498 injuries caused to participants in the accident, and nine fatalities”.

Also, scientists in the United States recognize the importance of the problem of road

traffic collisions with animals. In the literature we find information on the scale of the
situation in the United States:
,It is estimated that only in 2003 750,000 thousand cases of road traffic collisions with
animals mainly involving deer has taken place. As a result, 120 people were killed and
30 000 suffered injuries. Total costs associated with losses due to collisions with wild
animals is estimated at about $ 1.2 billion a year.®”

Detailed studies conducted in State of Minnesota allow to see the true scale of the
problem. They show that only in the years 2008 — 2009 have there been 30,479 road acci-
dents involving large mammals. According to data from the North America, the most
common cause of road traffic collisions are deer’.

In 2003 in England, was appointed the national project called "Deer Vehicle Collision
(DVC)," whose purpose is to prevent traffic collisions involving deer. The scale of the
problem can provide the data that has been collected by the DVC in the years 2003 to
2010. They report of more than 300 000 of this species killed on British roads. From the
DVC analysis of 74,000 collisions involving deer outcome that those kinds of accidents
caused damage to the total amount of 17 million registered pounds. In these collisions on
average about 600 people a year clain for various injuries®.

In Poland, the scale of the problem of road traffic collisions involving wild animals is
not well recognized. The report of the National Police Headquarters shows that in 2009

4w, Jedrzejewski, S. Nowak, R. Kurek, R. Mystajek, K. Stachura, Zwierzgta a drogi. Metody ograniczania
negatywnego wptywu drog na populacje dzikich zwierzat, Wydanie 1. Zaktad Badania Ssakéw Polskiej Aka-
demii Nauk, Biatowieza, 2004-84.

® A. Carter, Vehicle and Wildlife Collisions, Hunting for Tomorrow, June 2010.

® B. Bukala, K. Tereszkiewicz, Kolizje drogowe z udziatem dzikich zwierzat, oraz doskonalenie metod ich
dokumentacji w Stanach Zjednoczonych i Kanadzie, Logistyka 4-2012.

" Federal Highway Administration, Wildlife-Vehicle Collision Reduction Study, U.S. Department of Transporta-
tion FHWA-HRT-08-034, 2008.

8. Langbein, Collision Course, www.deercollisions.co.uk, 2010.
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there was a total of 17,544 thousand events involving animals, in which seven people died
and 218 were injured. These statistics seem to be much too low because police sources say
that only about 25% of such cases are reported. In addition, the police collect information
only to a limited range, taking into account the fact that an incident involved a wild ani-
mal. The reports do not include species data like sex or age and other information that is
collected by the police, as in for example, in the United States and Canada’.

It should be noted that in the Polish conditions other institutions generally do not col-
lect information about the collisions with wild animals. Those kinds of information cannot
be found in GUS sources. For comparison, it should be noted for example in Germany and
Norway on the web sites of the respective statistical offices are to be found full monthly
and annual statistics on road traffic collisions involving animals. Some data on the prob-
lem are provided by forest districts. However, they collect limited information for the
purpose of registration of the number of animals to be approved for hunting. National
parks are legally obliged to collect data on collisions with animals, but of all 23 parks
only 8 in 2009 lead any kind of records. Significantly the largest manager of roads in
Poland or the General Directorate for National Roads and Motorways does not collect
data and does not have any information about these collisions. Also, any of its affiliates
does not collect or analyze data. It is important that at such a scale of construction and
upgrading of roads in Poland, taking into account also arranging air corridors and animals
overeat further measures are implemented without the source data.

In the Podkarpacie province data related to traffic collisions involving animals are
mainly based on information from the Police Headquarters reports. As mentioned earlier
the police did not have sufficient data to determine the exact scale of the problem ana-
lyzed. The data presented below that may suggest that road collisions with animals are not
a problem on a large scale. However it should also pointed out that drivers rarely inform
the service road of such cases™. Collisions involving animals (data for year 2009), de-
pending on the region are presented in Table 1'. In Podkarpackie province in 2009 re-
ported a total of 1,006 incidents involving animals of which 9 were accidents. It should be
noted that in the structure of the provinces collisions with animals in Podkarpacie prov-
ince were 5.10% of the number of events in the country. The most vulnerable in this case
are the areas of the Mazovia province, the Wielkopolska province and the Lublin prov-
ince. It is considered that the main factors determining the severity of road accidents in-
volving animals are on the one hand and population density of traffic flow and the rate of
forest cover on the other.

® Komenda gtéwna policji biuro ruchu drogowego wydziat profilaktyki i analiz, Sprawcy wypadkéw — kierujacy
pojazdami wg grup wiekowych, Przyczyny i sprawcy wypadkow, Wypadki drogowe w Polsce w 2008 roku,
Warszawa 2010.

10 Komenda gtéwna policji biuro ruchu drogowego wydziat profilaktyki i analiz, Wypadki drogowe w Polsce
w 2011 roku, s. 24, Warszawa 2012.

'3 Borowska, Zdarzenia drogowe z udziatem dzikich zwierzqt, . 4, Warszawa 2010.
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Table 1. Animal vehicle collisions depending on the region

Number of occurrence

Number of collisions

Percent of colli-

sions
TOTAL 17 544 177 100%
the Lower Silesia province 1215 10 5,60%
the Kujawy-Pomerania province 1191 8 4,50%
the Lublin province 1481 18 10,20%
the Lubuskie province 568 1 0,60%
the £.6dzZ province 1365 7 4,00%
the Matopolska province 1048 10 5,60%
the Mazovia province 1953 30 16,90%
the Opole province 574 3 1,70%

the Podlasie province 739 10 5,60%
the Pomerania province 700 14 7,90%
the Silesia province 1338 9 5,10%
the Swietokrzyskie province 711 7 4,00%
the Warmia-Masuria province 1233 17 9,60%
the Wielkopolska province 1561 14 7,90%
the West Pomerania province 861 10 5,60%

Source: S. Borowska, Zdarzenia drogowe z udziatem dzikich zwierzat, str. 4, Warszawa 2010

The data obtained from police statistics for 2011 say that a collision type as a hit on an
animal is only 0.40% of all road traffic collisions (Table 2). In the case of a collision
causes 10.90% are due to collisions with objects located on the road, or animals (Table
3)™. Data presentation itself makes it clear that collisions with animals are treated synon-
ymously by the police as collisions with objects on the road, which is in conflict with the
provisions of the Act on the Protection of Animals, which in Article 1 says: “an Animal,

as a living being, capable of suffering, is not an item [...]

1355

12 Wypadki drogowe w Polsce w 2011 roku, KGP Biuro Ruchu Drogowego - zesp6t profilaktyki i analiz, s. 37,

Warszawa 2012.

¥ Art. 1, punkt 1,Dz.U. 1997 Nr 111 poz. 724, USTAWA z dnia 21 sierpnia 1997 r.
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Table 2 — Collision type (data on year 2011)
Type of occurrence Accidents Killed Casualties
Total Percent Total Percent Total Percent
Vehicles in Side 11 166 27,90% 696 16,60% | 14737 29,80%
traffic Top 4240 10,60% 733 17,50% 6 837 13,80%
collision | gaoi 4292| 1070% | 223 550% | 5703| 11,50%
Pedestrian 10 936 27,30% 1394 33,30% | 10 200 20,60%
Tree 2426 6,10% 604 14,40% 3158 6,40%
Pole or sign 739 1,80% 84 2,00% 930 1,90%
Hiton Immobilized vehicle 435 1,10% 29 0,70% 537 1,10%
The protective barrier 373 0,90% 35 0,80% 499 1,00%
The hole, bump 64 0,20% 2 0,00% 77 0,20%
Vehicle roll over 2988 7,50% 243 5,80% 3804 7,70%
Accident with a passenger 685 1,70% 29 0,70% 931 19,00%
Other cases 1559 3,90% 108 2,60% 1880 3,80%
TOTAL 40 065 | 100,00% 4189 100,00% | 49501 | 100,00%

Source: Wypadki drogowe w Polsce w 2011 roku, KGP Biuro Ruchu Drogowego — zesp6t pro-
filaktyki i analiz, Warszawa 2012

Table 3 — Cause of collision (data on year 2011)

Accidents Killed Casualties
Cause of accident
Total Percent Total | Percent | Total Percent

sudden driver fainting 109 3,90% 9 1,80% 137 4,40%
culpable failure of the vehicle 88 3,20% 19 3,80% 118 3,80%
Wrong state of the road 79 2,80% 4 0,80% 100 3,20%
Blindness by another vehicle 27 1,00% 2 0,40% 34 1,10%
Improperly secured road work 11 0,40% - - 14 0,40%
Improper traffic management 3 0,10% - - 3 0,10%
Vehicle fire 4 0,10% - - 7 0,20%
Transient causes 956 34,30% 317 63,10% 987 31,50%
Other causes 1205 43,30% 147 29,30% | 1347 43,00%
TOTAL 2789 100,00% 502 100 | 3132 100,00%

Source: Wypadki drogowe w Polsce w 2011 roku, KGP Biuro Ruchu Drogowego — zesp6t pro-
filaktyki i analiz, Warszawa 2012
It is worth noting that by the year 2009 the Police Headquarters released details of
events involving animals, also taking into account the regional statistics. However, in
2011, it published a generalized statement only limited to summary information for the
entire country.
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Important, independent source of information on collisions with wild animals, are the data
that were collected through surveys conducted among drivers. Research in this area pro-
vide many details of valuable information in this area. It indicates, among others, in which
times of year most of these accidents occur. In addition, they are a source of information
on what roads the most number of collisions occur. Taking into account these dependen-
cies can be stated that most accidents are reported in the autumn (39.00%) and summer
(32.00%). Hardly any event occurs in the spring (15.00%) and winter (14.00%). The re-
search also shows that most collisions occur at night (37.00%), dusk (29.00%) and during
the day (26.00%). Relatively small as only 8.00% of these events occur at dawn. Chart 1
presents data on road collisions taking into account the species taking part in them, in the
time of the year'. By analyzing the different species depending on the season it turns out
that the majority of accidents with moose occur in the fall. In the other seasons of the year
the amount of collisions with this animal is negligible. Other animals are also victims of
accidents mostly in summer and autumn. At minimum collisions with hare are recorded in
winter and with boar in spring.
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TOTAL Moose Deer Roe Boar Hare

Draw 1 - Road collisions - species and season

Source: S. Borowska, Zdarzenia drogowe z udziatem dzikich zwierzat, str. 4, Warszawa 2010

According to preliminary research conducted by a questionnaire in Podkarpackie province
(unpublished data) results show that despite low data indicated by police records colli-
sions with animals is a big problem. Research shows that with 100% of the drivers in-
volved in the study 89.40% were involved in a car collision with an animal, of which in
44% of cases the animal died.

3. RESEARCH METHODS

As mentioned in the previous paragraphs, in Poland there are no proven methods of
data collection and analysis in a quantitative sense. Most data can be found in the statistics
of the police, but they lack detailed information on the animal species, sex, age, and place

S, Borowska, Zdarzenia drogowe z udziatem dzikich zwierzat, str. 4, Warszawa 2010.
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of the event. Insurance companies and the municipal police do not provide or do not keep
records of such events which did not translate into an improved quality of animal safety
on the roads.

In the United States, England, Sweden and Germany established the relevant organiza-
tions involved in the collection and analysis of data for the prevention of road collisions
with wild animals. In Germany, the Department of Accident Research (UDV'®) Associa-
tion of German Insurers (GDV'°) leads collision statistics based on data collected from
insurance companies and the police. In Sweden, an organization called the Swedish
Transport Agency (Transportstyrelsen'’) receives information from the police (in the case
of accidents) and road managers (if you find a dead animal on the road and its surround-
ings) and prepares an annual report on road accidents across the country. In the United
States and Canada, a data collection system seems to be more advanced. To collect data
on road collisions with wild animals are not only the police, obliged but also insurance
companies, road managers, managers of national parks and forest owners that are crossed
by the road.

Data collection is to write down a lot of information, which can be used significantly
to further improving road conditions in the context of collisions with wild animals. Data
collected include: animal species, sex, age, time of day and year, the exact location of the
event (using GPS) information about the state of the animal involved in the collision, and
the damage suffered by the driver during the event'®. At present, the most effective meth-
od of research in this area is the surveyed method. Anonymous drivers are more likely to
admit to the fact that they participated in a collision with animals.

At present, the most effective method of research in this area is the surveyed method.
Anonymously asked drivers are more likely to admit to the fact that they participated in a
collision with animals. The study, which was aimed at drivers in Podkarpackie result in
that they were able to describe the species that have been involved in an accident, the road
number and its immediate surroundings. It follows that the lack of data is not the result of
poor memory drivers involved in collisions, but the lack of effective tools for data collec-
tion. Currently in Poland it would be crucial to introduce a system that would allow the
collection of detailed data in case of a collision with wild animals.

In this case, it is legitimate to take advantage of already developed methods by other
countries and implement them on the conditions that are in Poland. The first step is to
prepare a form that allows highly accurate registration of the event, taking into account all
the features that would give the possibility of a later detailed analysis of the data, and to
draw the appropriate conclusions.

This form could be attached to documents drawn up in the road scene, and used by multi-
ple service industry (municipal police, border guards, forest districts, fire service, road
service, police, insurance companies, dead animals disposal companies). The authors,
based on a survey conducted among drivers Podkarpacie province, and practices in other

%5 http://www.udv.de/en/-Insurers Accident Research (Unfallforschung der Versicherer).
18 http://www.gdv.de/english-2/ - German Insurance Association (GDV).
7 http://www.transportstyrelsen.se/ - The Swedish Transport Agency.

18 Federal Highway Administration, Wildlife-Vehicle Collision Reduction Study, U.S. Department of Transpor-
tation FHWA-HRT-08-034, 2008.
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countries™® prepared a proposal for a form that could be used during the collision involv-
ing wild animals event registration. A proposed form is listed below.

Car-animal collision report (Appendix)
Occurance number: Filling date Time:

Distance from the post:

The officer intervened:

Information about the vehicle / weather information

[Date of collision:

Post number [Case number:
Localization

The exact location (GPS display):

Vehicle model:
Type of vehicle: car / truck / bus / minivan / Caravan / tractor / other (what kind?)

|Time of collision:

Estimated damage: Minimal Big Totaled Other:
Time of day Down Twilight Day Night
Road surface type: Asphalt Gravel Dirt Other:
Condition of the road surface: |Dry Wet lcy Snow
Weather conditions: Sunny / Cloudy / Cloudy / Rainy / Cloudy / Windy / Falling snow / Other
Road description: Double sharp |Reducti0n of area |The elevation of the road |Slraight road
Have pictures of the vehicle after the collision been taken (YES / NO)

Information about the animal involved in a collision
Species Does the animal died: (YES / NO)
The number of Is involved [Male Youngling [Adutt Unknown
in the collision: |Female Youngling IAdult Unknown
The dominant vegetation found along the road to the right: Pictures taken

(YES / NO)

Please describe the injuries of animal:

How does the animal was removed from the scene of the collision:

Draw 2 — Proposed form of Car-animal collision report.

Source: Own research

The proposed form has been designed for the most detail in describing places of colli-
sions with an animal. It consists of blocks enabling precise description of the road scene
and the event date, the date of declaration of the event and the time of the event. Also
precise information on the location of the collision based on GPS readings or information
from posts on the road.

The next section is responsible for gathering information about weather conditions
prevailing at the time of the event, time of year and time of day. In addition, information
is collected about road surface conditions, and the type of arrangement. The last section of
proposed form is used to collect information about the animal involved in a collision. In
this section, data about the animal species, sex or age involved in collisions has to be
entered. The form should also include information on the environment of the road in
which the event occurred with particular emphasis on the characteristics of the vegetation
near. As rightly observed by the authors of the form used by DoTNT (Department of
Transportation, Northwest Territories®®) vegetation found on the road is important in the
context of emerging animal in their area. The form must include a description of injury to
the animal and the way in which dead animals are removed from the scene of the colli-
sion. This item appears to be particularly important because in Polish conditions there are
widespread cases of dead animals left without their disposal.

¥ R. L. Langley, S. A. Higgins, K. Brown-Herrin, Risk Factors Associated With Fatal Animal-Vehicle Colli-
sions in the United States, 1995-2004, Wilderness and Environmental Medicine, 17, 229 239 (2006).

20 http://www.dot.gov.nt.ca/_live/pages/wpPages/home.aspx - Department of Transportation and the Minister
of Transportation.
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KOLIZJE Z UDZIALEM ZWIERZAT: OMOWIENIE PROBLEMU, METODY
BADAWCZE

Na kolizje z dzikimi zwierz¢tami ma wplyw wiele czynnikow. Sa to warunki drogowe,
pora roku i pory dnia, lokalizacji drogi oraz roslinno$¢, ktora znajduje si¢ w poblizu dro-
gi. Ponadto, waznym elementem jest zageszczenie populacji, dlatego tez istotna jest liczba
pojazdow na drogach, jak réowniez czynniki bezposrednio wptywajace na wypadek, np.
wiek kierowcy i jego doswiadczenie. Wszystkie te czynniki powinny by¢ starannie badane
i monitorowane w ramach ograniczenia liczby kolizji z dzikimi zwierzgtami. W wielu kra-
jach systemy takie zostaty juz wprowadzone. W Polsce obecnie kilka badan jest w toku, ale
ich wyniki nie sa brane pod uwage w skali kraju. Dlatego tez istnieje potrzeba dalsze-
go badania relacji, ktore bezposrednio wptywaja na liczbe kolizji z dzikimi zwierzetami,
ado tego celu konieczne jest opracowanie doktadnych metod gromadzenia danych, prze-
twarzania i analizy.

DOI: 10.7862/rz.2012.zim.31
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O®OPMUPOBAHUE CTPATEI'MYECKOI'O ITOPT®EJIA
IMPOEKTOB B OPTAHU3AIIUAX TEPMUHAJIBHOM
JOCTABKHU I'PY30B ABTOMOBHWJIBHBIM
TPAHCIIOPTOM

B crathe mpensyoskeHbl METOANYECKHE OCHOBBI K pa3pabOTKe MOJEIed KOMIIIEKCHOTO
000CHOBaHHSI PHOPUTETHOCTH HPOEKTOB CTPATEIMYECKOr0 MOPTQENs CHCTEM IIEPEBO30K
B OPTraHU3aIMAX TEPMUHAIBHOM TOCTABKH I'PY30B aBTOMOOMIBHBIM TPAHCHIOPTOM, KOTOPBIH
HpeIycMaTpUBaeT OLICHKY MPOEKTOB II0 IapamMeTpaM CTPaTerM4ecKOd 3HAYUMOCTH
1 pUHAHCOBOH 3¢ (HEKTHBHOCTH.

1. BBEJAEHHUE

I[Ipn  dopMupOBaHMM  CTPATEIMYECKH OPUCHTHPOBAHHOTO  (CTPATETHYECKOTO)
nopTdens, WK MPOCTO MOPTQes, MOCKOIBKY, 0 omnpeaencHuto [2, c. 121], moprdens
OpTaHM3aINY SBISIETCSI HALICICHHBIM Ha JOCTH)KCHHE CTPATErMYeCKUX LNl IoceTHeH,
OIHMMH M3 HanOoliee 3HAYMMBIX BBICTYNAIOT 3aJaddl HACHTH(QHUKAIWH, OIpPEICIICHUT
MPHUOPUTETHOCTH B 0TOOPA CTPATETHIECKH OPUEHTHPOBAHHBIX IPOEKTOB B MOPT(HEIb.

KonnenryanapHo, U3BECTHBIE HA CETONHSIIHAN A€Hh METOIBI M MOJEININ CTPATETHUECKN
OPHEHTHPOBAHHOT'O YIIpaBlieHUs OpTdeeM MOryT OBbITh pa3JielieHbl Ha JIBE TPYIIIIbL.

K mepBoii rpymnmne MOXHO OTHECTH METOJIbl M MOJIENH, YCIOBUS peaTu3aliii KOTOPBIX
HE TpelyCMaTpUBAIOT, YTO TIPOLECCH HICHTH(UKAIUN TPOEKTOB WHTETPUPOBAHEI
c mpolieccaMu  peanuzauuu  crpareruit.  [IpoekTel  u30uparoTcs  (parMeHTapHo,
M30JIUPOBAHHO, KaK TMPaBHJIO, Ha TIEPBOM OJTale, HCIOJIb3ys METOJbl OICHHBAHUSA
¢uHAaHCOBOH  3(P(PEKTUBHOCTH  MHBECTHIMOHHBIX  IPOEKTOB W  KalUTAIBHOTO
Oro/pKeTHpOBaHMS. A 3aTeM, Ha BTOPOM JTalle, yCTAHABINBACTCS UX COOTBETCTBUE (MM
HECOOTBETCTBUE) CTPATETMH Pa3BUTHs opraHm3anuu. [Ipu 3ToM Bompoc (opMHUpOBaHUS
KPUTEPHEB COOTBETCTBUS SIBISAETCS B JAHHBIX METO/AAX JOCTATOYHO IPOOJIEMATHIHBIM.
BaxxHBIM HEZJOCTaTKOM JIaHHBIX METO/OB SIBIISIETCS] TO, YTO OHU PEAU3YIOTCS B YCIOBHSAX,
KOrZla B OPraHH3allMM OTCYTCTBYIOT CHCTEMHBIE MOCTOSHHO JEHCTBYIOIINE MEXaHU3MBI
(hopMUpOBaHUS CTPATErHYECKH OPUEHTHPOBAHHOTO MOPT(EN Kak CpeicTBa pearnu3aliiu
CTpaTeTMH MW IPHUBJICUEHHs K 3TOMY IIPOIlECCy BCEX CTPYKTYPHBIX HOApa3eleHUH
opranm3anyi. COOTBETCTBEHHO HE WCKIIOUaeTcs TyOnMpoBaHHE WHBECTHIIMOHHBIX
MIPOEKTOB M UTHOPUPOBaHHE P PeKTa CHHEPTHN.

Dr hab Tetiana Vorkut, profesor, Katedra Transportowego Prawa i Logistyki Narodowego Uniwersytetu Trans-
portu w Kijowie, Ukraina.

2Dr Oksana Bilonog, Katedra Transportowego Prawa i Logistyki Narodowego Uniwersytetu Transportu w Kijo-
wie, Ukraina.
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Bropast rpymnmma MeTo0B ¥ MOJIENEH HCXOAUT U3 TOTO, YTO MPOIECCH HACHTH()HKAIIN
MPOEKTOB MHTETPUPOBAHBI C MPOIECCAMHU peanu3anuu cTpateruil. Takum oOpaszom, Bce
MPOEKTHI, NACHTU(UINPOBAHHBIE C UCIIOIB30BAHUEM ITHX METOJIOB, JOJDKHBI OBITh, IO
ONIPEZICTICHUIO, CTPAaTeTMYEeCKH OPHEHTHPOBaHHBIMHU. JIpyroif Bompoc, dYro uX
CTpaTernueckasi 3Ha4MMOCTb He OYAET TOXKIECTBEHHOW. DTO NMPENONpeesieTcs] TEM, 4To
He OyJeT TOXXIECTBEHHOH, B OOILIEM Cilydae, IPHOPUTETHOCTh CTPATETHUECKHUX ILIeed M
3aJay OpraHU3aluy, Ha pelleHHEe KOTOPHIX HAIpaBJIeHb! JaHHbIE MPOeKThl. COOCTBEHHO,
B KauecTBE METOAA JaHHOW TPYNIBI MOXXHO paccMaTpUBaTh METOJ cOalaHCHPOBaHHOMN
cucTeMbl ToKazaTtened. Haumboiee cyliecTBEHHBIM HEJOCTaTKOM METOAOB JIaHHOW
TpYINBI, B YaCTHOCTH, METO/a cOaNaHCHPOBAaHHON CHCTEMBI IOKa3aTeliel, SBIsIeTCs To,
YTO BBICOKHH BEC, YCTAHABIMBAEMBIH, KakK IIPAaBWIO, JOCTaTOYHO CyOBEKTHBHO,
MPEIOCTABISETCS. KPUTEPHIO CTPATETHUECKON 3HAYMMOCTH 1 CYIIECTBEHHO OoJsiee HU3KHUH
JIPYTAM KPUTEPHUSAM, B 9aCTHOCTH (PHHAHCOBOMH 2 dexTuBHOCTH [4, C. 155].

Takum o0pazoM, (puHAHCOBO BBHICOKO3((EKTUBHBIE MPOEKTHI MOTYT OCTaBaThCA 3a
npexenamu  noprdens u, B TO JK€ BpEMs, IPOEKTHl C HU3KOW (DMHAHCOBOH
3¢ (PEeKTUBHOCTHIO B COCTaB Takoro moptdens Boiitu. [Ipu 3TOM Lienb BBICIIETO YPOBHS
JUIsl opraHu3anuii Ou3Heca — MakCHMH3alMsi OJarococTOsIHUSI MX BiajenbleB. Koraa
CTpaTerysi, B UTOTe, HE SIBJIETCS OPUEHTUPOBAHHON HA JaHHYIO II€Nb, TO MOXXET CTOSThH
BOIIPOC O KOPPEKTHUPOBKE CTpaTerMM WIH, Aaxe, pa3paboTke HOBO. Bmecte ¢ Tem,
BOXHBIM SIBJIIETCS M KOPPEKTHAas OICHKA BBIFOJ W 3aTpaT MO IIPOEKTY, B YacTHOCTH
B KOHTEKCTE 3HAYMMOCTH IIOCIEIHEro JJs peaju3alud CISAYIOIIUX MPOEKTOB
OpTaHH3AIIH.

HEJIb CTATBU 3axmrodaeTcs B 0OOCHOBAaHHH METOAWYCCKHX OCHOB IMOCTPOCHHS
MoJieTied KOMIUIEKCHOTO OOOCHOBAaHUSI IPUOPUTETHOCTH MPOEKTOB CTPATETHUECKOTO
noprdensi CHUCTEM IEPEeBO30K  OpraHM3alMii TEPMHHAIBHOH JOCTaBKH TPYy30B
aBTOMOOMIBHEIM TpaHcopToMm (mampmie — TJTAT) kKak OCHOBBI Ui TPUHATHS
YNIPaBICHYECKUX PEIICHUH OTHOCUTEIBEHO ()OPMHUPOBAHUS IOCIIETHETO.

2. OCHOBHASI YACTD

OOOCHOBAaHHBIM Ka)KeTCsl TPEIIIOJIOKEHNE, YTO KakK MOBBIIIEHUS 3(QeKTHBHOCTH
npoueccoB (POpMHUPOBAHMS CTPATETHUECKH OPHEHTHPOBAHHOTO MOPTQEIS MPOEKTOB, TaK
1 3(h(HEeKTUBHOCTH COOCTBEHHO €aMoro MOpTQeNs MPOSKTOB TPeOyeT OIpeaeicHHUS
CTpaTeTHYeCKd HamOoyee 3HAYMMBIX 3a4ad (mpoOieMHBIX curyanuii), puc. 1. Ecmm
CUUTATh, YTO JJIsI OPraHU3aLHOHHBIX CTPYKTYP CHUCTEM IEPEBO30K CTPATETHUECKHE LIEIN
pasBuTHs CchOPMYIHPOBaHbl, (GYHKIUK (CBOMCTBA) B COOTBETCTBHH C  ICJISIMH
OIIpeieIeHbl, KPUTEPHH COTJIACOBAHHOCTH CO CTPATErMYECKHMH LENSIMH M30paHbl, a UX
L[eJICBbIC 3HAYECHUS! YCTAHOBJICHBI, TO MOJYXHO OLIEHHTh CTPATErMYeCKyl0 3HAYHMMOCTh
3a/1a4, peueHne KOTOPhIX JODKHO CIIOCOOCTBOBATEH JOCTIDKEHHIO CTPATErMYECKUX IeeH.
Jist 5TOro MOJXKHO HCIIOJIb30BAaTh TAaKOH METON OOOCHOBAaHUS MHOTOKPHUTEPHUAIIbHBIX
pemieHnid Kak MeTon aHamm3a uepapxuid [8]. B cooTBEeTCTBHHM € TEOpEeTHUECKUMHU
NPUHIOMIIAMH JaHHOTO METOJa aJIrOPUTM OLEHKH CTPAaTerHuecKoil MPHOPUTETHOCTH
3a/1a4, Ha pELICHHE KOTOPBIX HANPABISIOTCS HPOSKTHl W/WIM TPOrPaMMbl, MOXHO
MPE/ICTaBUTD CIICAYIOLINM 00pa3oM.

Bo-nepBeix, HeoOxoauMoO  c(hOpPMHPOBATH MHOTOYPOBHEBYIO  HEPAPXHUUECKYIO
CTPYKTYpY, KOTOpas I03BOJIMIIA OBl ONPEIEINTh 3HAYUMOCTb 33J1a4, KOTOphIEe HYKJatoTCs
B pEIICHHWH B YCIOBUAX peallu3allid CHUCTeMoW TepeBo3ok oprammzanuu TJATAT
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M30paHHOH  CTpPAaTerMd  Pa3BUTHA.  AJTOPUTM  IIOCTPOCHUS  TaKUX  CTPYKTYp
HpeaycMaTpHBaeT, YTO Ha BEpPXHEM ypoBHE (YpoBeHb () CTPYKTYpBI PACIIONOKEH JIUIIb
OJMH O00BEKT — HHTETPUPOBAHHBII KPUTEPHH, KOTOPBIIl MOYKHO Pa3lIoXKUTh Ha HECKOIBKO
OOBEKTOB — YPOBEHb 1, YTO ClIeIyeT HENMOCPeNCTBEHHO 3a (0-M YpOBHEM HEpapXum.
Kaxnplii 00bekT 1-ro ypoBHS HepapXuH, B CBOIO oOuepe/b, ACTAIH3HPYETCS 10
HECKOJIbKUM OOBEKTaM CIIeAyIomero ypoBHs M T. 1. Ha camMoM HU3KOM YpoBHE
MEepapXUUECKON CTPYKTYPBl PAacHOJIOKEHbl OOBEKTHI, KOTOPHIE aHAIU3UPYIOTCS H
YIOPSIOYUBAIOTCST 110 3HAUYUMOCTU. [locTpoeHHas, MCXOIs M3 NaHHBIX PACCYXICHUMH,
MHOTOYPOBHEBasi MepapXxuieckasi CTPYKTypa OLICHHBAHMs CTPATErH4ecKod 3HAYMMOCTH
3aj1a4 CUCTeM IIePeBO30K IPeCTaBIeHa Ha pUC. 2.

Bo-BTOpBIX, HEOOXOAUMO YCTAaHOBUTH OTHOCHTEJIBHBIC BECOBBIE KOI(GUIMEHTH! IS
KQXI0r0 00beKTa COPMHUPOBAHHON CTPYKTYPHI B MpeAeiax KaIOro YPOBHs HEpapXHUH.
Jnst onpeenieHns BECOBBIX KO3 (HIMEHTOB B NpeesiaX LeJeBOro YpoBHs IpeiaraeTcs
UCIIONB30BaTh  OOIEOPTaHW3AUMOHHBIE NPHOPHUTETH, (YHKIMOHAIBHOTO YPOBHA —
NPHOPHUTETHl OPTaHW3ALUOHHOW CTPYKTYpPBl CHCTEM IIePeBO30K, cM. puc. 2. [us
OIMPCACIICHNUA OTHOCUTCIIbHBIX BCCOBBIX KOE)q)(bI/IHI/IeHTOB MOJKET OBITh MIPUMEHCH MCTOJ
9KCIIEPTHOTO ONIPOCca, KOTOPBIH MpelyCMaTPUBAET MPOX0XKICHHE CIEAYIOMINX 3TAIIOB!

a) OmpejeNeHHe SKCIEPTOB, KOTOpBIE NOJDKHBI OBbITh NpHBJIECUYCHBI K omnpocy. s
n

jo H ¢byHKIMHA (CBOMCTB),

OlIEHKH 3HAYMMOCTH JIOKaJIbHBIX cTparermdeckux nuenei, G
F.", cucrem nepeBo30K 3KCIEPTHI JOIDKHBI H3OUPATECS M3 MECHEIDKEPOB GOJIee BHICOKOTO
U, YaCTHUYHO, CPEIHEr0 YPOBHS, a JJIs OLIEHKH 3HAYMMOCTH 3aad, Oi?,
OBITH pEIIeHBl IS AOCTHXKECHHS IOCTABICHHBIX CTPAaTETHUECKUX LelIed — MEeHEIKepsl
COOTBETCTBYIOIINX TEPPUTOPHATBHBIX TPEICTAaBUTEIBCTB W OOIICOPTaHU3AMOHHBIX
(hyHKIMOHATBHBIX TIoApasaeneHuii opranusanuii TATAT;

6) BEIOOp MeTO/A MPOBENCHHUS OIpoca U pa3paboTKu aHKeT. Mcxonsd u3 menu ompoca
MOXHO HCIIOJIb30BaTh METO]] TPYIIIOBBIX OIIEHOK.

KaKu¢c OOJIXKHBI
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CTpaTeFPl‘-IeCKI/I OpHEHTHUPOBaAHHAasA 3(1)(1)6KTI/IBIIa$l CcHUCTEMa II€EPEBO30OK —

Cpencra (IpOEKTHI H/HUIN IIPOrPAMMBI) peau3aiiuu O,

A

CTpYKTYpBI CUCTEM NEPEBO30K, KOTOPHIE PEaTn3yIOT O.j

v

Pe3yﬂLTaTLI peainanusanuun O|J » KOTOpbIE oOecrieunBaOT CTpaTeru4eCcKu

OPHUEHTHPOBAHHYIO 3(DHEKTUBHYIO CUCTEMY IIEPEBO30K

|

VY 10BNETBOPEHUE Pecypchas duHaHCcOBas Paseutue n I
norpeGHoCcTeH s dexTuBHOCTH PE3yNbTaTUBHOCTH oGyuenune |
KITHEHTOB TIpOLIECCOB TIPOLIECCOB nepconana |
TIEPEBO30K MepeBO30K :

|

|

O6ecneuenue: O6ecneuenue: O6ecneuenue: O6ecneuenue: :

- cobmonenus cpoka - IPOU3BOUTENILHOCTH - mpuGHUIH OT - pa3BUTHS |
BBIMIOJIHEHHS 3aKa3a; ATC; TEepeBO30K; rnepcoHana; |
- HaJISKHOCTH - IPOU3BOIUTENNEHOCTH - cebecTonMOCTH - pa3BHUTHS |
TPaHCIIOPTHOTO Tpyna; TepeBO30K; uHpOpMAIHOHHOH | |
06CITy)KUBAHMS; - DHEPrOEMKOCTH - peHTaGeIBHOCTH MHPPACTPYKTYPEI; |

- HEHHOCTH ISt TEPEBO30K; TIEPEBO30OK - opranmsammonnoro | |
KITMEHTa - DKOJIOTMYHOCTH PasBTUTHS :

|

_______________________________________ —_————

y A A |

IlesieBbie LeneBbie LeneBsie LleneBbre |
3nauvenus KITACIT 3navenus KITJCIT 3nadenuns KITJCIT snauenust KITJACIT u |
e tronux || 1t x cocranmnionix 1t 11X CoCTaBIIONIX i cocrapmmouuns | |
OTHOCHTENBHO OTHOCHTENBHO OTHOCHTEJILHO OTHOCHTEILHO |
yAOBIETAOPEHMS obecrieueHns: pecypcHOit oﬁecneqeunﬁl pasBuTHA 1 |
HoTpeGHoCTeil sbdexTrrHOCTH unancoBoit P |
KIHCHTOB. [IPOLIECCOB MIEPEBO30K Pe3yNbTATUBHOCTH nepconana |
MPOIIECCOB MEPEBO30K |

|

Puc.

1. Mogens peanm3aldil CTPATETHUYECKH OpPUEHTUPOBAHHON 3(deKTHBHON cHCTEMBI
repeBo30k B opranuzanuax T AT
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G Crpaternyecku opueHTHPOBAHHAS 3 deKTHBHAS CHCTeMa
c 1epeBo3ok
n VoBnerBopenue Pecypcras DuHancoBas Passutne 1 00yyeHne
ij HO]‘pC6HOCTCﬁ KITHCHTOB 3[1)¢)€](THBHOCTL PE3YNBTAaTHBHOCTD TiepcoHana

|

|
——

|

|

|

|

)

1

r ar r | |
| ° :I " ¥ :I ] |
| : o 1| o 1| x | |
] Q o
| g E (| E A i g g [ £ N |
1| g g 2 <l 5 2 PR A - 3 2 M1l o3 55 g |
1|z S w 2 ] 2 ] 5 & "l % 2 5 [N - 24 z |
o &= | ) z Q¥ Q % ) Al o EEN I
1|2 ] E 13 3 g« gg |l g ) gEli] g 32 Zoll
ni| ssg s = 0] 2 5a 2 231 2 2ol & z Y SE|I
. 1| 83 z s 1| 2 LR z 3 T3 A 22| @ g3 EAR
1 E¢ £k 5 N 5 5 > ] =a & 5 g £ | = ga 15
] 1| 3 g g || 8 S ] 28 (1] o g el o £5 SE |
R 2 |l 5] ¢F se|l| eg|ul 2 : sg|i| 2 ER-] RN
o 28 5 :I g g g E gl 3 8 5=:| g v g Rl
= I} 2 I3 = I
2 g I g & 3 g g & iz EE 2 |
| O % = I = = ) Iz I Il = 2 o |
| 8 s [l g 1| g 3 [ g |
| Z sl HS 1 ] . |
1 I 1 [ [
e T A T ]

o’

Puc. 2. K omnpeneneHuro crparern4eckoid 3HaUMMOCTH 3aad B CHCTEMax IEpeBO30K
opranmzauuii TA'AT

I'pynmam 3KcmepToB, KOTOpBIE IPUBIEKAIOTCA K ONPOCY, MpearaeTcsl 3aroJIHUTh
MaTpHIbI TOTIAPHBIX CPaBHEHUH [1], KOTOpbIE 0TBEYAIOT yPOBHIM HEepapXuH, BUJA:

woiw ww, L W,
A=W lw Wy W, L W, W | (1)
wolwow w, W wy
rae Wi, Wy, ..., W, — 3HAYUMOCTH (BeCOBBIC KO3((PHUIMEHTHI) 0OBEKTOB, KOTOPHIE

COTIOCTaBIISIFOTCS;

N — KOJIMYECTBO OOBEKTOB, KOTOPBIE COMTOCTABIISIFOTCSL.

B) TMPOBEICHHE CTATUCTUYCCKOH OOpabOTKH pe3yabTaToOB ompoca C  IIEIbI0
ONpeNeNeHus]  3HAYUMOCTH  KaXAOT0  OOBeKTa  ONEHKM Ha  KaXJIOM U3
UIeHTU(HUIMPOBAHHBIX YPOBHEH HEpapXHU.

IIpy npuMeHeHUM MeTOAA MONAPHBIX CPABHEHWM BAXKHO JOCTHYb COIVIACOBAHHOCTHU
cyxnenunit. Kak u3BecTHo, ueanbpHas MaTpyia CpaBHEHHH €CTh 00paTHO-CUMMETPUYHOM

Wl
n cormacoBaHHoH. Ctonbumk W= SBIISICTCS COOCTBEHHBIM CTOJIOMKOM MAaTpHIIBI
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A:Hau H ¢ co6cTBeHHBIM 3HaueHneM A =n, AW=nw. Korna 2 #n (scerma 4 >n), T0

3a CTCNCHb OTKJIOHCHUS TIOJIOKHUTCIFHOW OOpaTHO-CUMMETPUYHON MATpPHUIBI  OT
COIJIACOBAHHOW BBICTYNAE€T HHJAEKC COTJIaCOBAHHOCTH — Amex =N DroT TOKA3aTENH
n-1

YKa3bIBaeT HA CTEICHb NMPHOIMKEHHOCTH COOTBETCTBYIOMIECH MATPHUIIBI K COTIIACOBAHHOM.
CumtaeTcs, 4To KOTJa WHACKC COTIIACOBaHHOCTHM He mpeBbimmaer 0,1, To cremeHp
COTJIACOBAHHOCTH CYKICHUH ABIACTCS YIAOBICTBOPUTENBHO [6].

Ha ocHOBaHMM mNONY4YeHHBIX Ha MNPEABIAYLIEM JSTale€ SKCIEPTHOW OLIEHKHU
KOJIMYECTBEHHBIX OICHOK MOTYT OBITh BBIYHCIICHBI 3HAYEHHUS BECOBBIX KO3((HUIIECHTOB

Kak CpelHee TEOMETPHIECKOE AT DJIEMEHTOB MaTPHUIBl A= Ha‘i

1
n n
¢ = Hai yvi=12,...,1, (2)
j=1

H, COOTBCTCTBCHHO, OIPCACITIAIOTCA HOPMAJIN30BAHHBIC BECOBBIC KOS(l)(l)I/ILII/IeHTLIZ

we S i=12..,1 ©)

Hopmanun3oBaHHble BecoBble KOI(GHULIUEHTH 00pa3yroT i KaKAOH MaTpHUIlbI

CpaBHEHHH A:Hain COOCTBEHHBIH CTOJIOMK, 110 KOTOPOMY HPHOIMKEHHO OINpeesseTcs

lmax U KOTOPbIM, B TO KC BPCEM:, BBICTYIIACT KAK BEKTOP BCECOBLIX KOS(b(l)I/IL[I/IeHTOB
W,

w=|
WZ
W,

Bekrop  mpuOpHTETOB, KOTOPBIH  ONpenessieT  OUEHKH  (MPUOPHUTETHOCTH)

Wl
aHAIM3UPYEMBIX OOBEKTOB, — 3a1ad W=| |,

w MOXXHO HOJYYUTH OCYHICCTBJIAA
2

S

WT
MOCJICIOBATEILHOC YMHOXXEHHE MATpPHUIl, CTOJOMKAMH KOTOPBIX SIBISIFOTCS BEKTOPBI
MPUOPUTETOB COOTBETCTBYIONIUX JJIEMEHTOB OINPEICICHHOTO YPOBHS C TOYKH 3PEHUS
3JIEMEHTA HEMOCPECTBEHHO BBICIIEr0 YPOBHS HEPAPXUUYECKON CTPYKTYPBI (C yU4ETOM HX
CBsI3ei).

Yem Oosice BHICOKHM, B UTOTE, OKa3bIBACTCS TI0KA3ATENb CTPATErHYECKONW 3HAYUMOCTH
3aj1a4yM, TeM, COOTBETCTBEHHO, 0OJiee 3HAUUMBIM SBJISICTCS €€ PEIICHUE ISl JOCTHKCHUSI
CTpaTeTUUCCKUX IeNIeH OpraHU3alluy, U, B TO K€ BPEMs, SBISIOTCS Oojee 3HAYMMBIMHU
MPOEKTHI W/HUJIK TIPOrpaMMBbl, — HAIIPABJIEHHBIE HA PEIIEHHE TaHHOM 3a1a4H.
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Crparernyeckass 3HaUMMOCTb COOCTBEHHO IIPOCKTOB OLICHHUBAETCS IO CTCICHH, B
KOTOPOI OHHM 00ECIICUMBAIOT PEANTU3ALHI0 COOTBETCTBYIOIIUX 3a4ad, C UCIIOJIb30BAHHEM
OambHBIX OIEHOK. IIpM 3TOM MOMKHBI OBITH YYTEHBI BHEUIHHE A(PQEKTH MPOEKTOB,
KOTOpBIE, B JTaHHOM KOHTEKCTE, PACCMATPUBAIOTCSA KaK TAaKHe, YTO CHOCOOCTBYIOT WIIH,
HaNpoOTHB, CTOSIT Ha HYTH pELICHUS APYTHX 3aJad CHCTEeMbl IIEPEBO30K, pEIICHHE
KOTOPBIX YCJIOBUSIMH HICHTH(UKAIMU 3TUX INPOEKTOB IPENTyCMOTpeHO He Obuio. Ilpu
JIAHHBIX YCIJIOBUSIX CTPAaTErHYecKyl 3HAUYUMOCTH (paHr) MPOEKTOB MOXKHO OIPEICIIHTh
CIIeTYIOIIIM 00pa3oM:

CW*®=R°, (4)

rac C- Martpuna OaIbHEIX OIICHOK IMPOCKTOB OTHOCUTECJILHO UX BJIMAHHSA HAa PECHICHUC
3a/a4 CUCTEMBI IIEPEBO30K,

W?® — BekTOp CTparerndyeckoidl 3HaYMMOCTH (IIPHOPHTETHOCTH) 3a1ad CHUCTEM
MIEPEBO30K;
S o
R — BEKTOp CTpaTerMyecKod 3HAUYUMOCTH (IPHOPUTETHOCTH) IPOEKTOB

CTPAaTCruiCCKOro HOqu)eJ'IH CHUCTEM IICPEBO3OK.
HpI/IHI/IMaH BO BHHMAaHHC BJIMSIHHMC Ka)XXIOTO [P-20 MNPOCKTa CHCTEMbI IEPEBO3OK,

p=12,...,P, Ha pemenne xaxmon zamaun t, t=12,....,T , Bepaxenne (4) MOKHO
3amUcaTh B BUJE:

Cy v G - Cp Wy r

17| ©
Cot Cor Cor x| WE| |15

s s
Cpy v Cpp v Cpr Wy Mo

rae C,; — cpeassist (mo OajdbHBIM OIIEHKAM 3JKCIIEPTOB) OIlEHKA P-20 MpOEKTa 3a

pt
BIMSIHUEM Ha peIICHUE t-77 3amaun, p=12..,P,t =12,...,T.

BTOpBIM BaKHBIM acCHEKTOM OLICHWBAHUS NPOCKTOB HW/WIM MPOrpaMM B YCIOBHSAX
aHajM3a 1eNecoOo0pa3HOCTH BKIIIOYEHHS HMX B CTpaTerdueckuid noprdernb CcHCTeMBbI
MePEBO30K SIBJIAETCS OLEHUBaHKE UX (PUHAHCOBOM 3()(HEKTHBHOCTH.

JlaHHBIN aHATU3 MOXET OCHOBBIBATHCSI HA OJJHOM MJIM HECKOJIBKHX METOJI0B, KOTOPBIE
UCIIONB3YIOTCS /ISl  OLEHMBaHHMs (QHUHAHCOBOH 3()(HEeKTUBHOCTH HWHBECTHIMOHHBIX
MIPOEKTOB.

Bmecre c Tem, NpUHATHE OpraHW3alMeld OMNpEAEICHHOH CTpaTernu pa3BUTHUS
oToOpakaeTcsi M B NPHOPUTETaX OTHOCHTEIBHO BBIOOpPa METONOB (KpPHUTEPHEB)
oueHnBaHUsA  A(P(EKTUBHOCTH  MHBECTHLIMOHHBIX  TPOEKTOB. TakuM  oOpa3om,
NPE/ICTABIsIET MHTEpEC ONpE/eNICHHE paHTra MpPOEKTOB, HANpaBIEHHBIX Ha peIICHHE
CTpaTerMuecKuX 3aaad, I10 KPHUTEPHIO OIECHUBaHUS (UHAHCOBOH d(PQeKTUBHOCTH
UHBECTUIMOHHBIX ~ NPOEKTOB, HAa  OCHOBE KOTOPOTO  JOJDKHA  ONPEAEIAThCS
MPHOPUTETHOCTH TTOCIICAHUX.
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IIpoBeneHHBI CpaBHUTENBHBIM aHaIM3 HENOCTaTKOB U IPEUMYIIECTB METOIOB
OLeHNBaHMUSA (UHAHCOBOH >(P(PEKTUBHOCTH WHBECTUIIMOHHBIX IPOEKTOB IIO3BOJISET
PEKOMEHIOBATh OTPA3UTh B TOM KPUTEPUH TAKHE ITOKA3aTEeNN KAK YHCTasl MPHUBEICHHAS
croumocth (nmameme — NPV), BHyTpeHHAs craBka noxoma (mameme — IRR), mamexc
npudspHOCTH (nanbiie — B/C), cpok okynaemoctu (nansine — PBP) u crpaternyeckas
JucTas NpuBeAeHHas ctouMocTh (manmbire — NPVy).

YcnoBust oueHuBaHMs (PUHAHCOBOW 3((EKTHBHOCTH WHBECTHLIMOHHBIX IPOCKTOB
TIO3BOJISIFOT KOJIMYECTBEHHO YYMTHIBATh CTENEHb pHCKa mocieanux. Jms storo moryr,
HarpuMmep, MPHUMEHSATbCS METOJIbl KOPPEKTHUPOBaHMS, KOTOPBIMH MpeaTycMaTpHBacTCs
MHTETpalysi pUCKa B METOJbl OLEHKH (puHAHCOBOW 3((PEKTHBHOCTH WHBECTHLIMOHHBIX
IPOEKTOB. JTO, B YAaCTHOCTH, METOA OSKBHBAJICHTA OINpPEIECICHHOCTH W METOJ
OTKOPPEKTHPOBAHHBEIX Ha PUCK CTABOK JHUCKOHTHpOBaHHs [3].

Jln1s1 OlleHBaHMSA CTENEHN PUCKA OTICIBHBIX IPOSKTOB MOXET OBITh TaK)Ke MPHUMEHEH
MeTol aHanm3a creHapueB. OOBMHO paccMaTpuBarOT 0a30BbIA, ONTHMUCTHYHBINA
Y IECCUMHUCTHYECKNH clieHapud. Ha OcHOBE OIICHKHM BEpOATHOCTH XOJa COOBITHH IO
MPOEKTY MO KKAOMY U3 TpeX CICHApUEB MOXKET OBITh OINPEAEICHO MaTeMaTH4ecKoe
OXHIaHUue KpUTepHeB HHHAHCOBOU 3 (PEKTHBHOCTH HHBECTHUIIMOHHBIX TIPOESKTOB [ 3].

3HaueHHs OKazaTesel, B 3aBUCUMOCTH OT IIOCTAHOBKH 33J]aul — C Y4€TOM PUCKa WIIN
0e3, ¢QuHaHCOBOW A(P(PEKTUBHOCTH MPOEKTOB, KOTOpbIE W30paHbl Kak KPHUTEPHH,
NepeBoAsATCS B OajbHbIC OLCHKHW. Jlanblle, ¢ y4eTOM NMPHOPUTETHOCTH CTPATErHYeCKOM
COCTaBJIAIOLIEH M COCTaBIsIOMEH (UHAHCOBON S((EKTHBHOCTH, ONPENENSETCS paHTr
MPOEKTA.

3HaynMOCTb  (BecOBbIe  KOX(QUIMEHTH) TIOKa3aTeliel OLEHKH (UHAHCOBOU
3¢ EKTUBHOCTH MOTYT YCTAaHAaBIMBAaThCA HA OCHOBE IIOJXOJOB, AHAJIOTHYHBIX TEM,
KOTOpBIC IpeaaraeTcs HCIOoIb30BaTh B JAAHHOW paboTe I ONpeneleHus] 3HAYNMOCTH
3aJa4d CTPaTEeTHUECKOr0 Pa3sBUTHS CHCTEM IEPEBO30K. BmecTe ¢ TeM, 3KcnepThl, KOTOPhIe
NPUBJICKAIOTCS K ONPOCY, MOTYT H30MpaTbcsi M3 MEHEKEPOB BBICIIEIO YpPOBHS
Y MeHePKepOB (PMHAHCOBBIX MO/IPA3JIeNICHUH OpraHU3alny.

CoOBMECTHBI aHaJIM3 IMPOEKTOB OPraHU3aLMOHHBIX CTPYKTYpP CHCTEMBI IE€PEBO30K
opraumzanuu  TATAT co3maer mnpeanocbUIKM K BBUIBICHHIO 3(QQeKra CHHEpruu
1, COOTBETCTBEHHO, pedopMupoBaHHIO MPOEKTOB, KOTOpbIE COCTAaBJISIIOT
COOTBETCTBYIOIILYIO COBOKYITHOCTb.

[IpoexTsl, HWACHTHU(UIMPOBAHHBIE KAaK OJHAM OPIraHM3alMOHHBIM CTPYKTYPHBIM
MOApa3/ieNieHHeM, TaK W Pa3HbIMH, B TOM YHCJIE Ha PAa3HBIX MEPAPXHUUECKHX YPOBHAX
OpraHM3aly, MOTYT OBITh HE3aBUCHMBIMH, JONOJHSIOIMIMMH WIH 3aMEIAloMH.
B ycioBusAX, Korja WHBECTHUIMOHHBIE NPOEKTHI, HAINpPAaBIECHHbIE HA PEAIU3AIHI0
CTpaTerny OpraHM3allM, paccMaTpuBaTh B paMKax €IWHOTO (MHTErpaJibHOTO)
CTpaTernueckoro noprdens (MoamopTdens), Kak MPOCKThI-KOMIOHEHTHI, TO TOSBIISCTCS
3aJjaya yCTaHOBIICHHUS XapaKTepa B3aUMOCBSI3U MEXK/Y JaHHBIMUA KOMIIOHEHTaMH.

Kak u3BeCTHO, pa3nM4yalOT HE3aBUCHMbIE M 3aBHCUMbIC WHBECTHLIMOHHBIE MPOEKTHI.
ITpoexTs! cunTaroTca HezaBUCHUMBIMH, Korna ux NPV pasusercs NPV crtpatermueckoro
noprdensi MPOEKTOB, B €IUHBIX paMKax KOTOPOTO JaHHBIE MPOEKThl KaK KOMIOHEHTHI
MOryT ObITh peanu3oBaHbl. COOTBETCTBEHHO, HHBECTUI[IOHHBIE POEKTHI MOXKHO CUUTAThH
3aBUCHUMBIMH, Koraa cymma uxX NPV otmuuaercs or NPV moprdens mnpoekTos.
3aBUCHMBIC MHBECTHIMOHHBIE IIPOEKTHI, B CBOIO OYEpEelb, MOTYT OBITH pa3jieieHbl Ha
Takhe, KOTOpblE B3aMMOJICHCTBYIOT Ha YCIIOBMSAX 3aMEIICHUS M JIONOJIHEHHMS.
MHBeCTHIIMOHHBIE MPOEKTHl CUMTAIOTCS TAKMMH, YTO B3aUMOJEHCTBYIOT HA YCIIOBHSX
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3aMenieHus, korga ux cymmapHas NPV B pamkax cTpaTernueckoro mopTdens MpoeKTOB
spisiercss Oompmie, yem NPV crtpatermueckoro mopTdens MpoeKToB. VHBECTHIIMOHHEIC
IPOCKTHI CYUTAIOTCS TAKHMH, YTO B3aUMOJCHUCTBYIOT Ha YCIOBHAX JOIOJIHEHHMS, €CIIU UX
cymmapHras NPV sBnsercs mensie, aem NPV crparerudeckoro moptdens mpoexTos. To
€CTh, B 9TOM Clly4ae uMeeT MecTo 3()h(PEeKT CHHEPTHH.

BplmensnokeHHbIE  CUTyallud  MOXHO  ONUCaTh, IPEICTaBIsAsl  OTHOIICHHE
HE3aBUCHMOCTH, 3aMEIIECHHs U JOIOJHEHNS! B KOHTEKCTE NMPHUBEACHHBIX BBITOJ M 3aTpar,
KOTOpBIE 0XKUJIAIOTCS OT CTPATETHYECKOTO MOPTQENs MPOSKTOB U OTAEIBHBIX HPOEKTOB-
KOMITOHEHTOB.

Ha puc. 3 B 3aBHCUMOCTH OT XapaKTepa OTHOIICHHWH MEXIy BBITOJAMH U 3aTpaTamMu
mpeAcTaBiIeHbl cooTHomieHns Mexxay NPV crparermueckoro mopTdens MpOeKTOB
u cymmoit NPV mpoekToB, KOTOpBIE €ro coCTaBIsIioT [7].
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Puc. 3. AHanu3 OTHOIICHWH 3aBUCUMOCTH B CTPATErn4€CKOM nopT(bene MPOCKTOB CUCTEM
TNEPEBO30OK

Bwmecre ¢ Tem, Kak OTMeHaroT mccienoBatend [5, ¢. 71], OKOHYATeNbHOE pellicHHe
OTHOCHTEIIFHO 3HAYMMOCTH IPOEKTa JJIs KOMIIAHHH 4YacTo Oa3HpyeTcs He CTOJIBKO Ha
BEIBOZIAX OTHOCHTEIBHO MOJENel OICHHBAaHUS 3HAYMMOCTH IPOCKTOB, CKOJIEKO Ha
BHYTPCHHEM UYYBCTBE PYKOBOJHTEJICH, KOTOPHIC MPUHUMAIOT BO BHHUMAaHHE MHOXKECTBO
JOTIOTHUTEIBHBIX ~ ABPUCTHYECKUX  DIIEMCHTOB  pEIICHUS,  KOTOpPBIE  CJIOXKHO
(hopMaM3UpOBaTh.

[Tpu 3TUX 0OCTOSITENHCTBAX MPEJCTABISIET UHTEPEC MOCTPOCHNUE MATPUIIBLI TPUHITHS
peIICHHH OTHOCHUTEIHO BKJIFOUCHHS MPOSKTOB W/MJIM MPOrPAMM B HTOTOBBIN BapHaHT
CTpaTeruuecKkoro moprdens CHUCTEM IEePEeBO30K, Ha OCHOBE IOJYYCHHBIX PAHTOB
OTHOCHUTEIILHO CTPATEeTHYeCKON 3HAYMMOCTH WHBECTHIIMOHHBIX MPOEKTOB M 3HAYUMOCTH
(uHAHCOBOH 3(p(PEKTHBHOCTH 3THUX MPOEKTOB (B TOM YHCIIE C YIETOM PHCKa), puc. 4.
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Huzkas ¢unaHcoBas >PPEKTHBHOCTD IMPOEKTa MPH €r0 BBICOKOH CTpaTermdecKoi
3HAYMMOCTH, CM. pHC. 4, OI0K 3, MOXKeT OBITh NMPHUCYIICH MPOEKTaM, peai3ans KOTOPBIX
€CTh, TaK CKa3aTh, “‘BBHIHYKIEHHOI’, TMOCKOJBKY IPEIOTPENENIeTCs HEOOXO0ANMOCTHIO
BBIIOJTHEHHA:  TPeOOBAaHWH  3aKOHOAATENECTBA —  oOecrmedeHHWs  0E30MacHOCTH
MPOM3BOJICTBA, OXPAHBI OKpY’XKalollel Cpelbl; COLUAIbHBIX CTaHAAPTOB — OOECIICUCHHUS
YCIOBUH Tpyda, yueObl W OTIObIXa MEpCcoHala M T.JA.; YCIOBHH IPOAOJDKEHHS
JIeITeIbHOCTH OpraHM3alliy, KOrja HeoOXOIMMO 3aMEHUTh 00OpYAOBaHHE, KOTOpOE
(u3MYecK M3HOLIEHO WM MoTepsiHO. K naHHOM rpymie Takke MOTYT ObITh OTHECEHHBIC
MPOEKTHI, KOTOPBIE UMEIOT CTPATETHYECKHE MEPCIEKTUBBI, JUISl BHIIBICHUS! KOTOPBIX MPU
npoBefeHNH  (MHAHCOBOTO  aHajM3a  IPOEKTa  JOJDKHBI  OBITh  IIPUMEHEHBI
COOTBETCTBYIOIME METOABI OLCHUBAHWSA, — HAIPUMEp, METOJ CTPATErHYecKOW YHCTON
NPUBEACHHON  CTOMMOCTH, FJIM  BBIMCYIOMSHYTBIH ~ MPOEKT  LIeJIecO0Opa3Ho
paccMaTpuBaTh Kak KOMIIOHEHT CJIOXKHBIX IIPOCKTOB.

3HAYMMOCTH MTPOEKTOB MO (PUHAHCOBOH 3P HEKTUBHOCTH

BUCOKast cpenHsist HU3Kas!
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Puc. 4. Matpuna npuHATHS pelIeHHH OTHOCHUTENHHO BKIIFOUEHHS IMPOEKTa B CTPATErMYECKUil
nopTdenb CHcTeM MEPeBO30K

Bmecre ¢ Tem, korma 53TO MacmITaOHBIE MPOEKTHl, C KOTOPBIMH CBSI3aHBI
CyIIECTBEHHBIC, C TOYKHM 3pECHUS [IaHHON OpraHM3alliH, KalUTAJOBIOXKEHHSA, TO 3TO
MOXET yKa3bIBaTh Ha HEOOXOJMMOCTb KOPPEKTUPOBAHMS CTPATETMH B IIEJIOM, WIH
OTHEJIBHBIX CTPATETHUECKHX IIeded. DTo e KacaeTcs M MAacIITaOHBIX, CBS3aHHBIX
C CYIICCTBEHHBIMH  KaIlMTaJIOBIOXEHUSAMH, TPOEKTOB, KOTOPHIE HMEIOT BBICOKYIO
(uHAHCOBYIO 3(PEKTUBHOCTD, OJTHAKO UX CTpaTerHyecKas 3HAYHMOCTh OILICHUBAETCS Kak
HeBBICOKas, CM. puc. 3, Omok 7. Takume mNPOEKTHI MOXKHO paccMaTpUBaTh Kak
MOTEHIMAIBHO OJIArONPUSTHBIE BOZMOXHOCTH.

AHaNOrn4HbBIE PacCyKACHUS MOTYT OBITh NMPUHATHI BO BHUMaHHE W NPH HPUHATHH
pELICHUI OTHOCHTENIFHO BKJIIOYEHUSI B UTOTOBBII BapHaHT CTPATErHUECKOro moprdes
TE€X TPOEKTOB, KOTOPHIE WMEIOT CpPEIHIOI0 TPHOPHTETHOCTh KaK OTHOCHUTEIBHO
CTpaTeTHYeCKO 3HAUMMOCTH, TaK ¥ OTHOCHTEIHHO (PHMHAHCOBOH (P (HEKTHBHOCTH.



®DopMHPOBaHUE CTPATETUIESCKOTO MOPT(EIIS IPOCKTOB. . . 197

3. BBIBO/JIbI

[IpeanoxkeHsl MeTOOMYECKHE OCHOBBI K pa3paboTke Mojenaed KOMIUIEKCHOTO
000CHOBaHHS IPUOPUTETHOCTH IPOEKTOB CTPATErHYECKOr0 MOPT(EII CUCTEM NEPEBO30K
B opranmzamusx TJIIAT, koropas mnpeaycMaTpuBaeT OLIEHHMBAHUE IPOEKTOB IO
mapameTpaM CTPaTeTHIecKO 3HAYMMOCTH 1 (GUHAHCOBOH 3P PEKTUBHOCTH.

JIMTEPATYPA
[1] Bansuep A. IlnanupoBaHHe 3KCICPUMEHTa B HCCICAOBAHUH TEXHOJOTHYECCKUX MPOLECCOB. —
M.: Mup, 1977.

[2] Bymyes C.J. VmpapieHue MPOEKTAMH: OCHOBBI MPO(ECCHOHANBHBIX 3HAHHNA M CHCTEMA
OILIEHKH KOMIIETEHTHOCTH IPOEKTHBIX MeHemkepoB. — K.: IPIJIIYM, 2006. — 208 c.

[3] Bopkyr T.A. IIpoektHuii aHani3. — HaBuanbpHWii HOCIOHUK JJIsE CTYICHTIB BUIUX HABYAIBHUAX
3aKJIafiB, 10 HaBYAIOTHCS 3a HampsMoM «TpaHcmopTHI TexHonorii». — KuiB: YkpaiHcbkuii
LEHTP AyXOBHOI KynbTypH, 2000. — 440 c.

[4] Husen II. P. JlmarHocThka cOalaHCHPOBAHHOW CHCTEMbI IoKasareieil. Ilep ¢ aHri —
Juinponerposcek: bananc busnec Byke, 2006. — 256 c.

[5] Tepuep Ix.P. PykoBOJCTBO 10 MPOEKTHO-OPHEHTHPOBAHHOMY yrpasieHuto. Ilep.c aHri. /
Tlox o6m1. Pex. B.1. Bopomaesa. — M.: U] «I'pebernukoBy, 2007. — 552 c.

[6] Iumkwua E.B. Marematrueckie METOIBI M MOJIENH B yripasieHun. — M.: Jlerno, 2000. — 438 c.

[7]1 Dasgupta P.S. Guidelines for Project Evaluation (UNIDO Guidelines). — New York: United
Nations, 1972.

[8] Saaty N.T. The analytic hierarchy process. — New York: Mc Graw-Hill, 1984. — 374 p.

CREATION OF STRATEGIC PORTFOLIO OF PROJECTS IN ORGANIZA-
TIONS OF TERMINAL DELIVERY OF LOADS BY ROAD TRANSPORT

In the article there were presented the methodical bases of the model development of
complex ground of project priority on strategic portfolio of the systems of transportations in
organizations of terminal delivery of loads by a road transport, that estimates the projects
assessment according to the parameters of strategic meaningfulness and financial efficiency.
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