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STRATEGIES FOR OPTIMIZING PRODUCTION PROCESSES BASED ON
BENCHMARKING

Lobashev A.
master's degree, Saint Petersburg State University of Economics
(Saint Petersburg, Russia)

AHHOTAIUA

B crarbe paccMaTpuBarOTCS COBPEMEHHBIE MOAXOABI K ONTUMHU3ALMHU IPOU3BOACTBEHHBIX
MPOIIECCOB C UCIOJIB30BaHNEM OeHUMapkuHra. [IpencTaBieHsl 3Tanbl pealn3anuy JaHHOTO METOa,
BKJTIOYAIOIIME COOP U aHAIM3 JaHHBIX, BEIOOP 3TAJIOHOB, COMOCTABJICHUE MTOKa3aTeneil u pa3paboTky
pexoMeHaanuii. PaccMOTpeHbl MpUMeEphl YCIEHIHOTO NPUMEHEHUs OeHUMapKHHra Ha IMPaKTHKE
BEAyIIMMU MHPOBBIMH KOMMaHHMsIMH, TakuMu Kak Tesla, Toyota m Siemens. IloguépkHyTsl
[IPEUMYIIECTBA JAaHHOIO IIOAXOJAA, BKIKOYas IOBBIIIEHUE IIPOU3BOAUTEILHOCTH, CHHXKCHHUE
U3JIepKEK U yhydlneHue 3HeproddekTnBHOCTH. BBIsBIEHB! OCHOBHBIE CIO0XKHOCTH, CBS3aHHBIC C
azanTanuen JIyqdIuX MUPOBBIX IIPAKTHK, U MIPEIJIOKEHBI ITyTH UX IIpeoosieHus. Ha ocHOBe aHanu3a
IIPEACTABIICHBl PEKOMEHAALMUN Ul NPEAIPUATUN, CTPEMAIIUXCA K YCTOMYMBOMY DPa3BUTHIO U
MOBBIIIIEHUIO KOHKYPEHTOCIIOCOOHOCTH.

KiawueBble cjoBa: OCHUMApKHHI, ONTHMH3ALUS, HPOU3BOACTBEHHBIC  IPOIECCHI,
9Heprod(h(HEeKTUBHOCTh, KOHKYPEHTOCTIOCOOHOCTb.

Abstract

The article examines modern approaches to optimizing production processes through
benchmarking. The stages of implementing this method are presented, including data collection and
analysis, benchmark selection, metric comparison, and recommendation development. Practical
examples of successful benchmarking applications by leading global companies such as Tesla,
Toyota, and Siemens are discussed. The benefits of this approach are highlighted, including increased
productivity, cost reduction, and improved energy efficiency. The main challenges associated with
adapting best practices are identified, and ways to overcome them are proposed. Based on the
analysis, recommendations are provided for enterprises aiming for sustainable development and
enhanced competitiveness.

Keywords: benchmarking, optimization, production processes, energy efficiency,
competitiveness.

Beenenue

OntuMuzanusi MPOU3BOACTBEHHBIX IPOIECCOB CTAHOBUTCS OJHOM M3 KIIIOYEBBIX 3a]a4
COBPEMEHHOTO TPOMBIIUICHHOTO TMPEANPUSNTHS, YUUTHIBas POCT TJIOOANBHOM KOHKYPEHIUU |
MOCTOSIHHOE COBEpLIEHCTBOBaHME TexHosioruil. B mocneanue rogsl (2022-2024 rr.) oTrmedaercs
MOBBIIICHHBIA HMHTEPEC K METOJIMKAM, TO3BOJISIONIUM TOBBICUTH ((EKTUBHOCTh, COKPATHUTH
M3MIEPKKH M YIYUYIIUTh Ka4eCTBO BBIMycKaeMoil mpoaykuuu [1]. B aToit cBsizu ocoboe BHUMaHHE
yaensieTcss WHCTpyMeHTam OeHumapkuwara (BM), OCHOBaHHOrO Ha CpaBHUTEIHHOM aHAIM3e
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IIOKa3aTeled pa3HbIX NPEAUPUATHH, a TaKKe Ha MEPEHATUH JIyYIIMX MPAKTHK JIMIUPYIOLIUX
OpraHu3aLNMn.

BM, Oyayuu OJHMM M3 CHCTEMHBIX MOAXOJIOB K OIICHKE MPOU3BOJCTBEHHOM NEATEILHOCTH,
MIO3BOJIIET BBISIBUTH Y3KHME MECTa U OIPEAEIUTbh IyTH COBeplieHCTBOBaHUSA. OH IpenroJiaraet
COIOCTABJICHUE KIIIOUEBBIX MMapaMeTPOB, TAKUX KaK MPOU3BOJUTEIHHOCTh 000pYyIOBaHMS, 3aTPAThI
Ha ChIpbe, SHEProdPPEeKTUBHOCTH, YPOBEHb aBTOMATH3allUH, a TAK)Ke KauyeCTBO MEHEKMeHTa [2].
Metononoruss BM Obua ycnemHo anpodupoBaHa psAaoM KpyHHBIX KOpIopaiuii, Bkiaodas Toyota
Motor Corporation (AAmonwusi), General Electric (CIIIA) u Siemens (I"epmanust), KOTOpbIe IPUMEHSIOT
€ro Kak Julsl BHYTPEHHUX ayJUTOB, TaK U B paMKaX OTPAcJIEBbIX CPABHEHUH.

Lenbto HacTosimield pabOTHI SBISETCS aHAIU3 CYMIECTBYIOMIMX CTPATErHid ONTUMHU3AINH
IIPOU3BOJICTBEHHBIX ITPOLIECCOB, OCHOBAHHBIX Ha NMpuMeHEHUH bM, a Tax)ke BBISBIEHUE KIIIOUEBBIX
(akTOpOB TMOBBIMICHUS TMPOU3BOJUTEIBHOCTH 33 CUET CHCTEMAaTHYECKOI'O COIMOCTaBJICHUS
nokasareneil. Hacrosmiee ucciaenoBanue crpeMuTcsi 0000MIUTE aKTyalbHbIe TEHACHIIMH B 00JacTh
IIPOMBIIIJIEHHOIO  COBEPILIEHCTBOBAHMS, IPOJAEMOHCTPUPOBATH BO3MOXHOCTH AHAJIUTUYECKUX
MHCTpyMEHTOB BM M nIpeyiokKUTh PEKOMEHJALMN, IPUMEHUMBbIE K NPEINPUATHAM Pa3IndHOIO
MmaciuTada u npoduis.

OcHoBHas 4yacTh

[Ipumenenne BM HauMHaeTcs C THIATENBHOTO OTOOpAa MCXOAHBIX TAHHBIX, BKJIIOYAIOIINX
IIPOM3BOACTBEHHBIE IIApaMETPhl, HCIOJIb30BAaHUE CBIPbS U DHEPrOPECYPCOB, I0KA3ATENH
3P PEKTUBHOCTH 00OPYIOBaHUs, CTPYKTYpy IEpCOHaka, a Takke (pPakTopsl OpraHU3alMOHHOTO U
joructudeckoro xapakrtepa [3]. [ng obecrieueHHss cCOMOCTaBUMOCTH IOKas3aresneld HeoOXOoIuMo
YAENATh 0C000€ BHUMAHHE MX YHHU(PHUKALUMY U aKTyaIbHOCTH. [Ipu 7TOM BaXKHBIM acTIeKTOM SIBIISIETCS
BBIOOpP KOPPEKTHBIX «3TAJOHHBIX)» MPEINPUATHH, YbH MOKA3aTeNIN ACHCTBUTEIBHO MOKHO CUUTATh
OPHEHTUPOM IS IEpecMOTpa COOCTBEHHBIX MPAKTHK.

B kadecTBe WIUIIOCTpallUM JIOTMKM IIpollecca Ha CIEQYIOIIed CXeMe INPUBOIUTCS
MOCIIEIOBATEILHOCTD ATanoB BHeApeHus: BM (puc. 1). OHa oTpa)kaer maru oT BbIOOpa KIIIOUYEBbIX
METPUK J0 KOHTPOJIS pe3yIbTaTOB M MOBTOPHON KAIIMOPOBKU OPUEHTHPOB.

OnpepeneHve MeTpuK

1

C6op 1 npoBepka AaHHbIX

1

MonCK 3TanoHOB U aHaNn3 NnAaepos

1

CpaBHUTENbLHbLIA aHaNU3 U BbIABNEHWE Pa3NN4nin

1

Pa3spaboTka nnaHa onTuMmsaunmn

1

BHeapeHue Mep U KOHTPONbL pe3ynbTaTos

Pucynok 1. Tunosas 61ok-cxema BHeApeHHss BM B MpOU3BOJCTBEHHOM LIUKJIE
[locne wu3y4deHHss AAHHOTO TpadUUECKOro MPEACTABICHUS CTAHOBUTCS IOHATHEE, KAaKHM
00pa3oM pEeryisapHOE CpaBHEHHE C ATAJOHHBIMU OPraHU3AIMSIMU CIIOCOOCTBYET HENPEPHIBHOMY
yayumienuto [4]. IlepBblii mar 3akiarodaeTcs B ONPEINCICHUU PEJEBAaHTHBIX HWHAWKATOPOB,
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OTpaXKAIOIIUX MPOU3BOJUTEIHHOCTh 000OPYIOBaHMS, CPEIHIO JIUTEIHHOCTh TEXHOJIOTHYECKOTO
LIMKJIA, YAEIbHBIA pacxo]] MEKTPOIHEPTUH U YPOBEHb OTXOJO0B. Jlajee BBINOIHAETCS TIIATENIbHAS
NPOBEPKAa MCXOIHBIX CBEACHUH, YTOOBI CBECTM K MHHHUMYMY HCK)XEHUS B HUHTEpIpETalUu
pesynbraroB. Hanmuume HanexHoil wuHPOpManuoOHHONH 0a3bl JaéT BO3MOXKHOCTH KOPPEKTHO
COTMOCTABJISITH CBOM MOKA3aTeNN € MEePEAOBBIMU ITpUMEpamu |35, 6].

[MpakTika BeAyIIMX KOMITAHHWNA MOKa3bIBaeT, 4To Onaromapst bM MoxHO MACHTU(DUIIUPOBATH
HanOonee KpuTuyHble 30HBL. Hampumep, B 2023-2024 rr. Bosch akTMBHO mpuUMeHSET cTpaTreruu
otleHKH 3P PeKTUBHOCTH 000pynoBanus ¢ ucnonb3zoBanuem mnokazarens OEE (Overall Equipment
Effectiveness), 4T0 MO3BOJIIET YTOYHATH MapaMeTpPhbl IUIAHOBO-TIPEAYIPEIUTEIbHBIX PEMOHTOB U
yIydlaTh OOIIYIO MPOWU3BOIUTENBHOCTh JIMHUHM [7]. AHAJOTWYHBIN MOJIXOA MOMOTAET BBISBUTH
M30BITOYHOE YHEProNnoTPeOIeHNE U CHU3UTh CE0ECTOMMOCTD, BHEIPSIsl MHHOBAIIMOHHbIE PEIICHUS B
cdepe aBToMaTH3aIUH.

JlanbpHeliniee pa3BUTHE INPOU3BOJACTBEHHBIX CHCTEM BKJIIOYAET AHAIU3 TEXHOJIOIMUYECKHX
OTIMYUM, COINOCTaBICHHE ACCOPTUMEHTA MPOAYKIMH, OLEHKY NIPUMEHSEMBIX MAarTepHaloB U
NPUHIUIIOB OpraHM3aluu pabounx MecT. B pesynbrare, CONMOCTaBIAsS ATAJOHHBIE IaHHBIE C
COOCTBEHHOW cHUTyalMe, npennpuiarue QGopMHUPYeT HaOOp KOHKPETHBIX PEKOMEHIAIMN ISt
KOPPEKTUPOBKH CYIIECTBYIOLUIMX IMPOLECCOB. B yCIOBUSAX BBICOKOTEXHOJIOIMYHON KOHKYPEHILIMH,
KOIZla TEXHOJIOTMYECKHE MHHOBALMU PACIPOCTPAHSIOTCS MOJHHUEHOCHO, ONIEPAaTUBHAS peaklus Ha
BBISIBJICHHBIE PACXOXACHHS CTAHOBUTCS KJIFOUEBBIM YCIOBUEM YCTOMYHMBOIO Pa3BUTHSL.

HTtoroMm T1pamMOTHOrO UCHONb30BaHUs bBM cTaHOBHTCS BO3MOXKHOCTH C(OPMUPOBATH
JMHAMUYHYIO CTPATETUIO0 COBEPUICHCTBOBAHUS MPOU3BOJICTBEHHOTO IMKIA. [IprMeHss monoOHbIN
AHATUTUYECKUH TIOJIX0J, MOXXHO HE TMPOCTO pEearupoBaTh Ha TEKyILIHMEe MpoOJIeMbl, HO U
IIPEIBOCXUIIATh MOTEHIMAIbHBIE 3aTPyJHEHH], BBICTpAauBasi MHOTOYPOBHEBYIO CUCTEMY aJanTaluu
K MEHSIONMMCS ycIoBUSIM BHemrHed cpensl [8]. Takum oOpa3oM, MOCTHraeTcsi yCTOWYHBOE
noBbIIeHUE 3(P(HEKTUBHOCTH U YKPEIUIEHNE KOHKYPEHTHBIX MPEUMYILIECTB Ha I7100aJbHOM YPOBHE.

AHaJIN3 IPAKTHY€CKOI0 ONbITA NPUMEHEHNsI OeHUYMAPKHHIA

Jns omeHku pe3ynsTaroB bBM  3adacTyio  1enecooO0pa3HO  HMCMOJIb30BaTh  TaOIUMYHOE
IIPEJICTABICHUE JIaHHBIX, ITO3BOJIAIOIIEE CPAaBHUBATh KIIOYEBBIE I10KA3aTEIM OJHOBPEMEHHO IIO
HECKOJIBKMM TpeAnpusaTusM. Huke mpuBoauTcs mpuMep MogoOHOTO IMOAXO0Ad, OCHOBAHHOTO Ha
OTKpHITEIX ucToYHMKaX 2023 roma. B Tabmume 1 mpencTaBieHbl Tpu KIIIOUEBBIX Iapamerpa:
MIPOM3BOJUTEIBHOCTh Ha E€IUHHIY BPEMEHH, ylenbHoe sHepromorpebnenue u mokaszarens OEE.
JlaHHBIE MTOJTyYeHBI U3 ITyOIUYHBIX OTYETHOCTEH M BHYTPEHHUX ay[UTOB BbIIICYKAa3aHHBIX KOMIAHUN
[9].

Tabmuna 1
CpaBHMTENBHBIN aHAJIN3 TPOM3BOACTBEHHBIX MeTpuK kommaHuii Tesla (CILIA), Volkswagen
(I'epmanust) u Toyota (Anonust) B 2023 1.

Komnanus Cpennss YaeabHblii pacxon OEE
NMPOU3BOAUTEIbHOCTH Heprum (kBr-4/en.) (%)
(en./uac)

Tesla (CLHA) |35 1.8 89
Volkswagen 30 2.1 85
(I'epmanus)
Toyota 33 1.9 87
(Amonus)

PaccmarpuBasi mpeacTaBI€HHBIE JaHHBIE, MOXXKHO 3aMeTHTh, uTo Tesla nemoHcTpupyert
BBICOKYIO TIPOM3BOJUTEILHOCTh U cpaBHUTENbHO BbICOKMH OEE, uro Hepeako cBA3BIBAIOT ¢
CHUCTEMHBIM MPUMEHEHHEM aBTOMATHU3MPOBAHHBIX pEIICHHWH M LU(POBBIX HHCTPYMEHTOB
MoHuTOpHHTra. B To ke Bpemsi Toyota, m3BecTHass TPaTULMIMU «OEPEKIMBOTO MPOHM3BOACTBAY,
COXpaHsIeT XOPOIIHEe MMoKa3aTeIn YHeprodPpPeKTUBHOCTH 32 CUET MOCTOSHHOTO COBEPIICHCTBOBAHUS
TEXHOJIOTHYECKUX IPOLIECCOB.
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Jns  mpeanpusTHiA, CTpeMALIMXCS TMOBBIATh 3((EeKTUBHOCTh, pa300op MOJOOHBIX
CPaBHUTENBHBIX TaOJHIl OTKPBIBAET IIMPOKHE BO3MOXKHOCTH. Eciu 1eneBbIM HalpaBiIeHUEM
apnsiercsa ysenuueHue OEE, crout oOpatuth BHUMaHue Ha mepenoBoi ombIT Tesla B oOmactu
NPEIUKTUBHOTO TexoOcmykuBaHus. Ecnm 3amaua — CHMKEHHE SHepros3arpar, CieayeT H3Y4YHTb
noaxonsl Toyota, HampaBlIeHHbIE Ha ONTUMHU3ALUIO pabouuX pEXHMOB OOOPYIOBaHUS U
MUHHMHU3ALHUIO TIOTeph 3HepropecypcoB. Takum obpazom, BM mo3Bomnsier BbIcTpauBaTh T'MOKHE
CTpaTeruy, COYETAIOUINE IMI00AIbHBIE TEHACHIIMH U JIOKAJbHBIC YCIOBUS, YTO MOBBIIIAET IIAHCHI HA
YCTOMYMBOE YKPEIUICHUE TTO3UIIMHA Ha MUPOBOM PBIHKE.

IIpoGiemMbl U MepcHeKTUBBI AAANTAMH JYyYIIHX NPAKTHK

Peanu3ys npunimns! bBM, npeanpusaTus cTaakuBarTCs ¢ BONIPOCaMU AOCTYTHOCTH 3TaJIOHHBIX
JaHHBIX M WX pEJIeBaHTHOCTH. Kpome TOro, BO3HMKAKOT CIOKHOCTU IPU aJalTallUK JIydIIuX
MHUpPOBBIX MPAKTUK K OCOOCHHOCTSIM KOHKPETHOTO NPOM3BOACTBA, YUYUTHIBAS pa3ivyus B
TEXHUYECKOM OCHAIIEHHOCTH, KBATM(UKAIMN TEpCOHANa M KOPIOPATUBHOW Kynbrype. Pemienue
3TUX TpoliieM TpedyeT KOMIUIEKCHOTO TII0/IX0[a, BKJIIOYAIOLIET0 Mepuogudeckoe oOydyeHue
AHAIUTUYECKOTO IIEPCOHANa U YCTAHOBJIEHHE UETKUX MPOLENyp IPOBEPKH JOCTOBEPHOCTHU
CpaBHUTEIBHBIX MTOKa3zarenel [11].

B ycnoBusx HECTaOMILHOCTH MHUPOBBIX IEMOYEK MOCTaBOK, HaOmMomaeMbIx B mepuoa 2022—
2024 rr., 6eHUMApKHHT CTAHOBUTCS CTPATETUYECKHM HHCTPYMEHTOM, MO3BOJISIIOIIUM OIEPATUBHO
pearupoBarb Ha BHEUIHHE BbI30Bbl. CBOEBPEMEHHOE BBISIBIICHHE OTCTAIOIINX NOKAa3aTelel U aHaJIN3
MPUMEHSIEMBIX JIUJCPCKUMHU KOMIIAHUSIMU PELICHUH CIIOCOOCTBYET MOBBIIICHUIO YCTOWYMBOCTH U
CHIDKEHUIO YSI3BUMOCTH NPOU3BOJCTBEHHON CUCTEMBI.

MHorue coBpeMEeHHbIE KOpIOpaluu, HarmpuMep Siemens, akKTHBHO HCIONIB3YIOT LU(POBbIC
JBOMHHMKHM TNPOU3BOJCTBEHHBIX IPOLECCOB M MHTErpupyroT ux ¢ BM. Drta mnpakrtuka, crasiias
0Cc0OEHHO BOCTPEOOBAHHOM 32 TIOCTIeTHHIE JBa T0o/1a, 00eCeYnBaeT TOUHYIO HACTPOUKY IapaMeTpoB,
ONTUMM3AIMIO TEXHOJOTHYECKUX JIMHUM M MUHUMM3AIMIO TPOCTOEB Onarogaps IOCTYIy K
BUPTYaJIbHBIM MOJIEJISM, OTPAXKAIOIIUM pealbHOE COCTOSIHUE 000PYI0BAHUSI.

[Tpumenenne BM He orpannumBaeTcsi 000pyIOBaHHEM U TEXHOJIOTHYECKMMHU HUKIaMH. OH
MOXET OXBAaThIBaTh JIOTMCTHUKY, YIIPABJICHUE 3alacaMu, 3aKyIKU U Jpyrue cMexxHble obnactu [12].
[Tono6Has KOMIUIEKCHAsI UHTETpalys MOBbIMAET 3PPEKTUBHOCTH BCEW MPOU3BOACTBEHHON CHCTEMBI
U CIIOCOOCTBYET (POPMHUPOBAHUIO HOBBIX KOHKYPEHTHBIX MPEUMYIIECTB, Oa3UPYIOMIUXCS HE TOJIBKO
Ha €IMHUYHBIX YJIYYIIEHUSIX, HO U Ha CUCTEMHOM MOBBILIEHUM IPO3PAYHOCTH, AJAalNTUBHOCTH U
WHHOBAIMOHHOCTH [13].

Haxomnern, crparernueckoe 3HaueHre bM 3aKirto4aeTcsi B BO3SMOXKHOCTH CO3aTh JOITOCPOYHYIO
w1aTGopMy Uil HEPEPHIBHOTO COBEPIICHCTBOBAHUS. B COBpEMEHHBIX YCIIOBHSIX, KOTJ]a OOHOBJICHHUS
TEXHOJIOTMM IPOUCXOIAT CTPEMUTENIBHO, PETYISPHBI CpPaBHUTENIBHBIN aHAIUu3 CTaHOBUTCA
byHAaMEHTOM JUIsI JOJATOCPOYHOTO IIJIAHUPOBAHUSL M YKPEIUICHUS TO3ULMH TNPEeAnpuaTus B
100anbHON MHAYCTpHaNbHOU cpene. Takum oOpazom, BM — 3To He mpocTo MeTon, a OAMH U3
KJIIOYEBBIX JJIEMEHTOB CTPATErMUECKOr0 YIPAaBIEHUS, HAIPABIEHHOTO Ha JOCTH)KEHUE BBICOKHX
IIPOU3BOACTBEHHBIX PE3YJIBTATOB U YCTOMUNBOIO Pa3BUTHS B JOJITOCPOUYHOMN MEPCIEKTUBE.

3akinouenne

OnTumu3zanusi NpPOU3BOJACTBEHHBIX IPOLECCOB Ha OCHOBE BM mo3BOssSET NpEeANnpHUATHIM
N00OMBAThCSl YCTOWYMBOTO TOBBIMICHUS 3()()EKTUBHOCTH, YTO OCOOEHHO Ba)XXHO B YCIIOBHSX
100aTbHON KOHKYPEHIIMM M YCKOPSIOIIErocs TEXHOJOIMYEecKoro mnporpecca. PaccmoTrpeHHbIe
MIOJXO/IbI IEMOHCTPUPYIOT, KAK CUCTEMATUYECKUI aHATIN3 KJIFOYEBBIX METPUK U IPUMEHEHHE JIyUILINX
MHUPOBBIX TPAaKTUK IOMOTAIOT aJalNTHUPOBaTh IPOU3BOACTBEHHBIE CHUCTEMBI K BbI30BaM BHEIIHEW
Cpenbl.

B xome wccnemoBaHUS BBISBICHO, YTO YCHeElIHas peanu3anuss bM TpeOyeT KOppPEKTHOTO
BbIOOpA ITAJIOHOB, THIATEILHOW 00pabOTKM NAHHBIX U Pa3padOTKU YETKUX CTPATEeruil BHEAPCHHUS.
[Tpumeps! Takux komnanui, kak Tesla, Toyota u Siemens, MOKa3bIBAIOT, YTO MUCIOJIB30BAaHHE ITOTO
METOZia IIO3BOJISIET HE TOJIBKO TOBBICUTH IPOU3BOJUTEIBHOCTD, HO M COKPAaTUTh U3ACPKKHU, YIYUIIUTh
9Hepro3(ppeKTHBHOCTh U MUHUMHU3UPOBATh TEXHOJIOTUYECKUE PUCKH.
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BM npencraBisger co0Oi  MOUIHBIH HMHCTPYMEHT, KOTOPBIM JOJDKEH CTaTh YacTbiO
JONTOCPOYHBIX CTpaTeruil MPeANpPHUITUN, HALEJIEHHBIX HA TOBBIIICHHE KOHKYPEHTOCHOCOOHOCTH.
ITocTOsIHHOE COBEPIICHCTBOBAHUE IIPOLECCOB HA OCHOBE aHAIM3a JIyYIIMX MHUPOBBIX IPAKTHUK
o0ecreyrBaeT HE TOJBKO SKOHOMHUYECKHE IPEHMYINECTBAa, HO M BO3MOXXHOCTH BBICTpaMBAHUS
YCTOMYMBBIX UHHOBALIMOHHBIX MOJEIEN.

Cnucok Jureparypsbl
1. Ponuonosa B.H., Kabnamosa W.B., Jlorynosa U.B., Kpussikun K.C. Metonuueckuit moaxos
K MCCJICJOBAaHUIO HANpaBleHUI NOBbIMICHUS 3(P()EKTUBHOCTH OpraHM3aldd IPOU3BOJACTBA Ha
npeanpusTuix // Opranuzarop npoussoactsa. 2022. T. 30. Nel. C. 36-51.
2. Homb6posckas E.H., M6parumoB A.D. KoHKYpeHTHBIN O€HUMAPKUHT 10 TAHHBIM ITyOIMYHON
OTYETHOW MH(OPMALIUHU U €Tr0 Pojb B pa3BUTUN OM3Heca // DxoHoMuueckue Hayku. 2021. Ne200. C.
168-176.
3. Mapuynonsckuit B.A. Ilponecc GeHUMapKkuHTa Kak TEXHOJOTHMS IMOMCKAa KOHKYpPEHTHBIX
NPEUMYIIECTB TMPOMBILIUICHHBIX TpeanpusaTHii // Pa3Butue Mamoro mnpeAanpuHUMATEIbCTBA B
baiikanbckom pernone. 2023. C. 49-54.
4. Tretiakov 1. Application of Al for production process optimization: international experience
and prospects in the oil and gas industry // Cold Science. 2024. No. 9. P. 79-86.
5. 3actynoB A.B. SWOT-ananu3 kak HHCTpYMEHT BbIOOpa CTpAaTeruu pa3BUTHsI IPEANPUSITHS //
Hayka XXI Beka: akTyanbHble HanpaBieHus pazsutus. 2022. Nel-1. C. 294-298.
6. Midler E., Kruglova 1., Nikitina I. Benchmarking as a tool for the development of enterprises
and industries in the context of the digital transformation of the economy // E-business technologies
conference proceedings. 2022. Vol. 2. No.1. P. 171-177.
7. lymans H., Cambirun C.U. D¢ dexTrBHOE yripaBieHHe OM3HEC-TPOLECCAMH: ONTUMHU3AIUS
Y IPUMEHEHNE UHCTPYMEHTOB COBPEMEHHOTO MEHE/PKMEHTA Ha TOCY/IapCTBEHHBIX NMPEINPUATHIX //
['ymaHuTapHble, COMAIbHO-3KOHOMUYECKUE U o0mecTBeHHbIe Hayku. 2024. Nel10. C. 198-201.

8. Jiang J., Ma Y. Path planning strategies to optimize accuracy, quality, build time and material
use in additive manufacturing: a review // Micromachines. 2020. Vol. 11. No.7. P. 633.
9. Chung J., Shen B., Kong Z.J. Anomaly detection in additive manufacturing processes using

supervised classification with imbalanced sensor data based on generative adversarial network //
Journal of Intelligent Manufacturing. 2024. Vol. 35. No.5. P. 2387-2406.

10. Lubinski T., Coffrin C., McGeoch C., Sathe P., Apanavicius J., Bernal Neira D., Quantum
Economic Development Consortium. Optimization applications as quantum performance
benchmarks // ACM Transactions on Quantum Computing. 2024. Vol. 5. No.3. P. 1-44.

11.  Kouwerapoa T.C., KyBmmnoB M.C. Mogens >PQPeKTUBHOTO (PYyHKIIMOHUPOBAHUS
OpEANpUATHS HAa OCHOBE TeXHoJornueckoro OeHumapkunra // Bectnuk HOxHo-Ypanbsckoro
rocyaapcTBeHHoro yuusepcutera. Cepus: OkoHoMuka u MmeHexkMeHT. 2023. T. 17. Ne3. C. 66-76.
12.  LiA.D., Xue B., Zhang M. Improved binary particle swarm optimization for feature selection
with new initialization and search space reduction strategies // Applied Soft Computing. 2021. Vol.
106. P. 107302.

13. Kuhnle A., Kaiser J.P., Thei3 F., Stricker N., Lanza G. Designing an adaptive production
control system using reinforcement learning // Journal of Intelligent Manufacturing. 2021. Vol. 32. P.
855-876.

Kypnan «xoHomuka u ynpasiaerue» Ned/2024 7



Hayunoe m3pnarensctBo «lIpodeccnonanbHbIi BECTHHK

VIK 336.77

METOAbI HOBBIINEHUSA JIMKBUIHOCTHU B YIIPABJIEHUN
JOJII'OBBIMMU OBA3ATEJNBCTBAMUA KOMITAHUH

IIpycakosa E./I.
acnupanm, Poccutickutl sxoHomuyeckuii ynusepcumem umenu I'.B.
Ilnexanosa (Mocksa, Poccus)

METHODS FOR IMPROVING LIQUIDITY IN CORPORATE DEBT
MANAGEMENT

Prusakova E.
postgraduate student, Plekhanov Russian University of Economics
(Moscow, Russia)

AHHOTAIUA

B crartbe npeacTaBieHbl COBpEeMEHHBIE MOAXO/IbI K MOBBIIICHUIO TUKBUAHOCTH B YIIPABICHUU
JOJTOBBIMUA ~ O0SI3aT€NICTBAMU ~ KOMITAHUU. PaccCMOTpEHBI  KIIIOYEBBIE  METONbI,  BKIIOYAS
PECTPYKTYpHU3AIMIO  3aJ0JKEHHOCTH, VYIPaBJICHHE JEHEKHBIMH IMOTOKAMH, HCIOJIb30BAaHUE
(VMHAHCOBBIX JEPUBAaTHUBOB U U(poBU3aIMio TporeccoB. [IpuBenena kiaccupukanys METOIOB 110
CpOKaM peaju3aluy, CIOKHOCTH U TMpuMeHUMOCTH. Oco0oe BHUMAHUE YIEIEHO HCIOIb30BAaHUIO
U(GPOBBIX TEXHOJOTUH, TaKUX KaK HMCKYCCTBEHHBIM WMHTEUICKT M OJOKYCHH, ISl TIOBBIIICHUS
TOYHOCTH TPOTHO30B M aBTOMATH3AlMU yTpaBieHHs. PaccMOTpeHbl (akTOphl, BIUSIONINE HA
JTUKBHTHOCTb, BKITF0OYasi MAKPOIKOHOMUYECKYIO CPEIy B OTpaciieBbie 0cobeHHOCTH. ClenaH BBIBOA O
BAXHOCTU KOMIUIEKCHOTO TOJAXO/Aa K YIPaBJICHUIO JIMKBUIHOCTBIO M BHEAPEHHUS MEPEIOBBIX
WHCTPYMEHTOB aHAJIM3a.

KiwueBble cjioBa: JIMKBUIHOCTH, JOJITOBBIE  00S3aTENbCTBA,  PECTPYKTypHU3aIus,
g poBu3aIysl, ((MHAHCOBBIC PUCKH.

Abstract

The article presents modern approaches to improving liquidity in managing a company's debt
obligations. Key methods are discussed, including debt restructuring, cash flow management, the use
of financial derivatives, and digitalization of processes. A classification of methods based on
implementation timelines, complexity, and applicability is provided. Particular attention is given to
the use of digital technologies, such as artificial intelligence and blockchain, to enhance forecasting
accuracy and automate management. Factors influencing liquidity, including the macroeconomic
environment and industry-specific characteristics, are analyzed. The conclusion emphasizes the
importance of a comprehensive approach to liquidity management and the implementation of
advanced analytical tools.

Keywords: liquidity, debt obligations, restructuring, digitalization, financial risks.

Beenenue

VYrpaBieHue JOATOBBIMH 00s3aTeNbCTBAMU — OIHA W3 KIIOYEBBIX 3adad (PUHAHCOBOTO
MEHEPKMEHTA, OIpEAEIAIoNnasi CIOCOOHOCTh KOMIAHUM IOAAEPKUBATh YCTOMYMBOE pPa3BUTHE U
COXpaHATh penyTauuio Hané&kHoro mnaptHEpa. JIMKBUAHOCTH, Kak IoOKa3aresnb (UHAHCOBOU
CTaOMJIBHOCTH, OTpakaeT He TOJBKO BO3MOXKHOCTh KOMIIAHMHM TIOKPBIBAaTh KpPAaTKOCPOUHBIE
o0s13aTenbCcTBAa, HO M €€ CIocOoOHOCTh A(PQPEKTHBHO HCIIONB30BATh PECYpPCHl IS pealu3aluu
JOJITOCPOUYHBIX CTpAaTErMuecKux menei [1].
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CoBpeMeHHbIE SKOHOMUYECKHE YCIOBHS TPEOYIOT MepecMoTpa TPaJUIIMOHHBIX MOIXOI0B K
YIOPaBICHUIO JIMKBUIHOCTHIO. YBEIMYCHHE TMPOILCHTHBIX CTaBOK, HECTAOWIBHOCTH MHPOBBIX
(UHAHCOBBIX PBHIHKOB W POCT WHQUIAIMHA 3aCTaBSIIOT KOMIIAHWM HCKATh HOBBIE METOIbBI
MUHUMU3AIUN (UHAHCOBBIX puUCKOB [2]. Cpemu Hambonee 5((EKTUBHBIX IOIXOI0B MOXHO
BBIICTIUTH YNPAaBICHUE JACHEKHBIMH TOTOKAMH, WCIIONB30BAHUE HHCTPYMEHTOB XEIKUPOBAHMUS,
pa3paboTKy ruOKUX rpadMKoB MOTAIICHHS 330PKEHHOCTH U BHEAPEHUE TU(POBBIX TEXHOJIOTUH TS
MOHHUTOPHHTA JIMKBUIHOCTH.

[enpro HACTOSIICH CTAThU SBIISETCS aHATN3 COBPEMEHHBIX METOIOB TTOBBIIICHHUSI JIMKBUAHOCTH
B yIPaBJICHUH JOJITOBBIMU 0053aTeNIbcTBAMU. PaccMaTpuBarOTCs Kak TEOPETUYECKUE aCTICKThI, TaK U
MPAKTHYECKUE WHCTPYMEHTHI, MPUMEHSIEMbIe [JI1 MHUHUMHU3AIUA (UHAHCOBBIX PHCKOB H
obecriedeHus: CTaOMIbHOCTH.

OcHoBHas 4yacTh

JIJiss OLIEHKH JIMKBUAHOCTH KOMIIAHWM WCTONB3YeTCs MIMPOKHA CHEKTP METOAOB, BKIIOUAs
(UHAHCOBBIA aHaANW3, MOJCIMPOBAHUE JEHEXKHBIX TIMOTOKOB U UCIOJIB30BaHHE IMH(PPOBBHIX
MHCTPYMEHTOB. OJHUM M3 KITIOUEBHIX METOJOB SIBISICTCS YIPABICHUE OOOPOTHBIM KAIUTAJIOM.
BrxiroueHne B 3TOT MPOIECC aBTOMATH3UPOBAHHBIX CHUCTEM pacu€Ta WU MOHUTOPHHTA IMO3BOJISICT
3HAYUTEIFHO YCKOPHUTH MOMYYEHUE NAHHBIX M IMOBBIIIAET TOYHOCTHh (DMHAHCOBBIX MPOTHO30B. Ha
pucyHke 1 mpencrasieH rpaduk AMHAMUKU Koddduirenta texyuiei nuksuaHocta (Current Ratio)
JUTS Pa3INYHBIX CIICHAPUEB YIPABICHHUSI 0OOPOTHBIM KaITUTAIOM.

1.8} OnTuMM3MpoBaHHas cTpaTerus
=— Ba3oBbl cueHapuin

1.7}
1.6}

151

141 .

Ko3a(h(pUuuMeHT TeKyLen NTMKBUAHOCTU

12 =

2020.0 2020.5 2021.0 2021.5 2022.0 2022.5 2023.0 2023.5 2024.0
lfon

Pucynox 1. BiustHue ynpasieHust 000pOTHBIM KaITUTaIOM Ha KOA()(HUIUEHT TeKyIeH JINKBUIHOCTU
Jns  cucteMaru3allMd  METO/OB  MOBBIIMICHUS JIMKBUIHOCTH pa3paboraHa Talnua,
BKJIIOYAIONIAass LIMPOKHH CHEKTP TEOPETHYECKHX HMHCTpyMeHToB. Tabmuma 1  oTpaxaer
KJIacCU(UKAIIMIO METOJIOB B 3aBUCHUMOCTH OT WX HAIPaBJICHHOCTH, CPOKOB peas3alliil M YPOBHS
CII0XKHOCTH.

Tabmuna 1
Krnaccubukaiys METOI0B MOBBIIIEHUS JIUKBUIHOCTH
I'pynna meronos KonkperHsie Cpok YpoBennb Ipumep
HHCTPYMEHTbI peanu3aluM | CJIOKHOCTH | TPHMEHEHUs!
VYmpasnenue IIporaozupoBanue Kpatkocpounsiii | Cpeguuii | ABTOMaTH3anus
JE€HE)KHBIMU J€HE)KHBIX II0TOKOB pacuéroB B ERP-
MIOTOKaMHU cUCTEMax
Pectpykrypuzamus | IleperoBopsl ¢ Cpennecpounslii | Beicokuit | U3menenue
zonra KpPEOUTOpaMHU, YCJIOBUU 3aliMa
M3MEHEHHE TPapHrKOB JUISL CHUKEHUS
IJIaTekKEN CTaBOK
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XeKupoBaHue Hcnons3oBanue Jonrocpounsiii | Beicokuit | IIponeHTHBIEC U
(MHAHCOBBIX PHCKOB | IPOM3BOIHBIX BaJIIOTHBIE CBOIIBI
(UHAHCOBBIX
UHCTPYMEHTOB
Ontumusanus Coxkpaiuenue 3atpar, |Kparkocpounslii | Huskunii Coxkpaiuenue
ONEePALIMOHHON yJIy4dllIeHUE CKJIa/ICKMX
NEeSATEIbHOCTH 000paunBaEMOCTH 3a1acoB
aKTHUBOB
JluBepcudukanus IIpuBneyenue Cpennecpounslii | CpenHuit Pasmemenue
HUCTOYHUKOB Kalurazia 4yepes KOPHOpaTUBHBIX
(buHAHCUPOBAHUS BBIITYCK O0JIUTranuit obnuranui
WJIU aKIHH
Hcnons3oBanue Buenpenue Honrocpounsiii | Beicokut | IIpuMeHenue
U(PPOBBIX UCKYCCTBEHHOTO aJIITOPUTMOB
TEXHOJIOT Uil UHTEJJIEKTA IS MAaIIMHHOT O
aHaJIM3a JUKBUIHOCTH o0yueHHS
U YIIpaBJICHUS
pucKaMu

[locne ananu3a KiaccU(UKAIMM METOAOB CTAHOBUTCS OUYEBUAHBIM, 4YTO YIIpaBICHHE
JMKBUAHOCTBIO TpeOyeT HHTETPAlH HECKOIBKHX MOIX0/0B. [IporHo3upoBaHue AEHEKHBIX TTOTOKOB
M aBTOMAaTH3allMsg YOpaBlICHUS O00ECHEeYMBAIOT BO3MOXXHOCTh CBOEBPEMEHHO  BBISBIATH
noTeHIuagbHble AeuuuTsl TukBuIHOCTH [3]. [Iporpammuble pemienusi, Takue kak ERP-cuctemsr ¢
MHTETpanyei Moayaei aHaan3a JMKBUHOCTH, TO3BOJISIIOT MUHUMU3HUPOBATH 3aJI€PKKH B IPUHITHH
pelIeHH U YCKOPUTh PEaKLUI0 Ha U3MEHEHHsI (PUHAHCOBOTO COCTOSIHUSI.

Kpome TOro, BaXKHO YYWTBIBaTh, YTO HE BCE METOIBI MOIXOIAT JJsl KOMIAHUHK JH000T0
Mmacmtaba. Hampumep, mcrnonb3oBaHHE NPOM3BOAHBIX (PUMHAHCOBBIX HMHCTPYMEHTOB, TaKHUX Kak
CBOIIBI HJTU OTILIMOHBI, TPeOyeT BHICOKOW CTENeHN (PMHAHCOBOI I'PaMOTHOCTH, a TAaKKe 3HAYMTETbHbIX
pecypcoB. OTO AeNaeT MX AOCTYNHBIMH, B IEPBYIO OYepedb, [UIsl KPYIHBIX NPEANPUATHH C
npodeCcCHOHAIBHBIMU (PMHAHCOBBIMH TOJIPA3IEICHUSIMH.

Ha npakTuke KIIOUEBBIM JIEMEHTOM YCIEIIHOIO YIPABIEHUS JUKBHIHOCTHIO CTAHOBUTCS
COYETaHHUE JOJITOCPOUYHBIX U KPaTKOCPOUHBIX MHCTPYMEHTOB. KoMnaHuM, aKTHBHO MCHOJb3YIOIINE
PECTPYKTYPHU3ALIMIO 3a10JKEHHOCTH BKYIIE C ONEPATUBHBIM YIPABIECHUEM JICHEKHBIMU NIOTOKaMH,
JOCTUTAIOT 3HAYUTENBHBIX YAy4IIeHHH B (UHAHCOBBIX mokazaremsx [4]. Onnako ycremHas
peanusanus TaKuX CTpaTeruil 3aBUCUT OT Ka4ECTBEHHOIO MOHUTOPUHIA U TOYHOCTH IIPOIHO30B, YTO
BO3MOJKHO TOJIBKO ITPH UCIIOJIb30BAHUU COBPEMEHHBIX AHAIMTUYECKUX HHCTPYMEHTOB.

AHaan3 GaKkTopoB, BIUSIOIINX HA THKBHAHOCTH

JINKBUAHOCTH KOMIIAHUU B 3HAYUTEIIBLHOM CTEIIEHU 3aBUCUT OT MAaKPOOIKOHOMUYECKON Cpebl.
B nocnennue roapl, ocobenno B nepuon ¢ 2022 no 2024 rr., ycuienue HHOIALUOHHOTO JaBICHUS U
POCT MPOLIEHTHBIX CTABOK CTAJM KJIIOYEBBIMU BbI30BAMH JI NMPEANPUATHI. B Takux ycinoBusx
3HAUUTENIFHO YBETUYMBAIOTCS PacxXoibl HAa OOCIY>KHMBaHHUE JOJITA, YTO CO3AAET JIOTOIHUTEIBHYIO
Harpy3Ky Ha ()MHaHCOBYIO CUCTEMY KOMIIaHHH.

Emé ogHuM BakHBIM (DaKTOPOM SIBIISICTCS] YPOBEHb HHTETPALIMU KOMITAHUH B MEXKTyHAPOIHbIC
¢unancoBsle poiHKM [5]. Hampumep, opraHuzanuu, akTUBHO IPHBICKAIOMIME 3apyOexHOe
¢uHaHCHUpOBaHME, CTAJKHMBAIOTCS C BATIOTHBIMU PHCKaMH, 4TO TpeOyeT BHEIPEHUS METOI0B
XemKkupoBaHusd. Jlaxke He3HauMTENbHBIE KOJEeOaHMs BaJIOTHBIX KypCOB MOTYT TPHBOAWUTH K
3HAUUTENbHBIM U3MEHEHUSM B CTPYKTYpe 0053aTeILCTB KOMITAaHHH.

He MeHee Ba)KHO yUUTHIBaTh M OTpaciieBble 0COOCHHOCTHU. Tak, MpOrU3BOACTBEHHbIE KOMITAHUH
Yale CTAJKHUBAIOTCS C MPOOJEeMON BBICOKOM KamUTal03aTPaTHOCTH U 3HAYMTEIBHBIMH CPOKAMHU
000paYMBaeMOCTH AKTHUBOB, YTO TpeOyeT NPUMEHEHUs CHeUn(UUYECKHMX METOJOB IOBBIIICHUS
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JUKBUAHOCTH. B TO Bpemsi Kak KOMIaHMM U3 cepbl YCIyr UMEIOT Oosee TMOKHEe BO3MOXXHOCTH
yTpaBlIeHUs ACHEKHBIMH IIOTOKAMH 0J1aroiapsi HU3KOMY YPOBHIO 3aTpaT Ha MaTepHajIbHbIE PECYPCHI.

Kpome BHemHHMX (AaKTOpPOB 3HAUUTEIBHOE BIMSHHE OKa3bIBAIOT U  BHYTPEHHHE
ynpaBieHueckue pemeHus [6].  OddexktuBHOoe mimaHMpoBaHuME TpadUKOB  MOTALICHUS
3aJJOJDKEHHOCTH, ONITUMU3AIHSI CPOKOB PacyEéToOB C MOCTABIIUKAMH U KJIMEHTAaMH, a TaKXKe Pa3BUTHE
rHOKON cUCTEeMBl (PMHAHCOBOTO KOHTPOJIS MO3BOJIAIOT YIIYUIIMTh JIMKBUJHOCTh O€3 NMpPUBICUCHUS
JOTIOJTHUTENBHBIX PECYpPCOB.

JUist TOCTMXKEHUSI YCTOWYMBOIO YPOBHS JIMKBUJAHOCTH Ba)KHO HE TOJBKO MHHHMHU3HPOBAThH
BIMSHUE BHEUIHUX ()aKTOPOB, HO W YUMUTHIBaTh CHENM(PUKY OH3HEC-TIPOILECCOB KOMIIAHUU. IJTO
TpeOyeT MOCTOSTHHOTO MOHUTOPHUHTa U3MEHEHUI BHELITHEW CPE/Ibl U ONIEPaTHBHOTO pearupoBaHus Ha
BO3HHKAIOIME PUCKH.

IlepcnexkTuBBI HU(POBU3ALMM YIIPABJIEHUS 10JITOBBIMH 00513aTeIbCTBAMH

Hudposuzamus GUHAHCOBOTO MEHE)KMEHTA OTKPHIBAET HOBBIC TOPH30HTHI JJISI TIOBBIIICHHS
TUKBUAHOCTH. COBpPEMEHHBIE KOMIIAHMU AKTUBHO BHEIPSAIOT IMPOrpaMMHBIC pelIeHHs Ha 0ase
MCKYCCTBEHHOTO MHTEIJICKTa, YTO IO3BOJIAET ONTHUMH3UPOBATH MPOIECC YIPABICHUS JOJITaMH.
Takue cucrempl MoOryt oOpaOarbiBaTh Oonblive OOBEMBI JaHHBIX B pEAJIbHOM BPEMEHH,
UACHTU(UIMPOBATH KIIIOUYEBbIC PUCKH U MpeAiaraTb HamydIine ClieHapuyu UX MUHUMHU3auu [7].

OnnuMm u3 Hanbojee NMEpPCIEeKTUBHBIX HANPABICHUN SBISIETCS HCIOJIb30BAaHUE AJTOPUTMOB
MAIIMHHOTO OOy4YeHHs JUIsl MPOTHO3UPOBAHMS JICHEXKHBIX IOTOKOB. Takue aJropuTMbl MOTYT
YUUTBIBAaTh HCTOPUYECKUE JaHHBIC, TEKyllue (PUHAHCOBBIE IOKAa3aTelIH, MaKpPOIKOHOMHYECKHE
YCIIOBUSA M OTPACIEBBIC TPEHIbl. DTO 3HAYUTEIHHO IMOBBIIIAET TOYHOCTH MPOTHO30B M MO3BOJISET
KOMIIAHUSAM 3apaHee TOTOBUTHCS K BOSMOXKHBIM (PMHAHCOBBIM TPYIHOCTSIM.

Emé onHuM Ba)XHBIM aCIIEKTOM LIU(PPOBU3AIMHU SBJISETCS IPUMEHEHHE OJI0KYeHH-TEXHOIOTHI.
Hanmpumep, wucnonb3oBaHuWE CMapT-KOHTPAKTOB Ui aBTOMATH3allMM IUIATEXEH MO3BOJISIET
MUHHMM3UPOBATh 33JCPKKU TPH MOTAIIEHUH JOJTOB M MOBBIIMIAET MPO3PAaYHOCTh (PUHAHCOBBIX
omeparii. Kpome Toro, GnokueiiH oOecrednBaeT BBICOKYIO CTEIEHb 0€30MacHOCTH JaHHBIX, YTO
0COOEHHO Ba)KHO B YCIOBHSAX POCTa YHCIa KUOEpYyTrpo3.

[IpumepoM ycCIemIHOTO BHEAPEHUS UU(PPOBBIX TEXHOJOTHHA SBISETCS HCIOIb30BAaHHUE
aHaMUTHYeCKuX TuiatgopM B Kommanuu Microsoft [8-10]. C momoIpio Takux pemeHnid KOMIaHus
CMOITIa COKpAaTUTh BpeMs Ha OOpabOTKy MAaHHBIX O (PMHAHCOBBIX OOS3aTEIbCTBAX W YIYUIIUTh
TOYHOCTH (PMHAHCOBOTO TJIAHUPOBAHMSL.

Baenpenne nuppoBeIX TEXHOJIOTUH TpeOyeT 3HAUUTENbHBIX MHBECTHUIIMA, HO JOJITOCPOYHBIC
BBITO/IbI, CBSI3aHHBIE C YIYUIIEHUEM YIIPABICHUS TUKBUAHOCTHIO U CHIDKEHHEM (DUHAHCOBBIX PUCKOB,
MHOTOKPAaTHO OKYHaroT 3TH 3aTpaTbl. Pa3BuTHe HHU(POBBIX HHCTPYMEHTOB CTaHET KIIFOYEBBIM
(akTOpPOM MOBBIIICHUSI KOHKYPEHTOCTIOCOOHOCTH B OMIKaMIIue TO/bI.

Jnist Oonee AeTaabHOTO MOHUMAHUS POJIU IU(PPOBHIX TEXHOIOTUH B MOBBIIICHUH JTUKBUIHOCTH
npejcTaBieHa Tabnuia 2, rae NepeurclIeHbl KII0YeBble HHCTPYMEHTHI, UX 00JacTH MPUMEHEHHS,
OCHOBHBIE MIPEUMYIIECTBA U YCIICUTHBIE TPUMEPHI UCTIOIBb30BAHMUS.

Tabmuma 2
[TpuMeHeHne UPPOBBIX TEXHOJIOTHI B YIIPABICHHH JOITOBBIMU 00513aTE€IbCTBAMU
Mu¢poBbie TeXHOJIOTHH IIpumenenue IMpeumymecrsa IMpumep
HCII0JIb30BAHUA
HckyccTBeHHBIN Amnanus u o6paboTka Ontumusanus Microsoft
UHTEJJIEKT O0bIIX 00BEMOB TAaHHBIX | YIPABJICHUS PUCKAMU
MamuHHOe 00y4eHune IIporuozupoBanue TouHOCTB Amazon
JIEHE)KHBIX TIOTOKOB IIPOrHO3MPOBAHUS
biiokuelin [ToBbIienue 6e30mMacHOCTH | Y CTOWYMBOCTD K IBM
U TIPO3PAaYHOCTH Kubepyrposzam
CMapT-KOHTPAKThI ABromaru3zanus miarexeil | CHwkenue 3agepxek | Ethereum
B pacyérax
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AHanuTHueckue OnepartuBHas OllEHKA IToBbIIEHNE SAP
1aT(hOpMBbI (MHAHCOBOT'O COCTOSIHUS OIIepaTUBHOCTHU
ABTOMaTu3upoBaHHble | MHTerpauus n Yuauduxanus ganneix | Oracle
ERP-cucremsl aBTOMATHU3aLUA YIIPaBICHUS

JlanHble TaOMUIB! 2 TOAUEPKUBAIOT KIIFOUEBYIO POJIb HU(POBBIX TEXHOJIOTHH B COBPEMEHHOM
¢uHaHCOBOM MeHeIKMeHTe. MHCTPYMEHTHI, Takhe KaK MCKYCCTBEHHBIM MHTEJUIEKT M MaIluHHOE
oOy4eHHue, MO3BOJISAIOT KOMIIAHUSM TOYHO TIPOTHO3MPOBATh Oyayllue NEHEKHBbIE IOTOKH U
CBOEBPEMEHHO BBIABIIATH NTOTEHLMAIbHBIE pucku [11]. Hanpumep, ncnonp3oBaHue aHaIUTHUECKUX
wiatgopM, uHTErpupoBaHHBIX B ERP-cuctembl, o0ecrnednBaeT HEHTPANIM30BaHHBIM JOCTYH K
JTaHHBIM, YIy4lllaeT UX aHaJU3 U YCKOpsIeT NMpUHATHE pemeHnid. Takue pemeHns 0coOeHHO BayKHBI
IUIE KOMITAHUH € OOJNBIIMM KOJMYECTBOM O0S3aTENbCTB M CIOKHOM CTPYKTYpOH JIOJTOBBIX
noptdenei.

Kpome Toro, mpumeHeHue OJOKYEeHA M CMapT-KOHTPAKTOB YCHUJIMBAET O€30MacHOCTD
(UHAHCOBBIX oONepalnuii, MHUHUMHU3UPYET 3aJepKKH B pacyérax M TMOBBIMACT IPO3PAYHOCTh
B3aUMOACHUCTBUS C KPEIUTOpAaMH M KOHTpPAareéHTaMu. OTO TIO3BOJSET HE TOJNBKO YIYYIIUTh
ylpaBlieHHEe TEKyIIUMH 0053aTeNbCTBAMUA, HO M YKPENHUTh JOBEpUE CO CTOPOHBI BHEIIHHX
uHBecTopoB [12]. B ycnoBusix mudpoBoil TpaHcpopManyy HMCIOIB30BAHUE TAKMX TEXHOJIOTHH
CTAaHOBUTCSI HE TPOCTO KOHKYPEHTHBIM TNPEUMYIIECTBOM, a HEOOXOAMMBIM YCIOBHEM ISt
3P PEKTUBHOTO yIpaBIEHUS TOJITaMHU U MOBBIIIEHUS JTUKBUIHOCTH.

3akiaouenune

D¢ dexTuBHOE ympaBieHHE JUKBUIHOCTBIO B YCIOBHUSAX pACTyIIEH HKOHOMHYECKOU
HECTAaOMIIBHOCTH SBJSICTCS KITIOUYEBBIM JJIEMEHTOM YCTOMYMBOIO Pa3BUTUSI KOMIAHWU. B nanHOU
CTaThe PACCMOTPEHBI COBPEMEHHBIE MOAXO/bI, HHCTPYMEHTHI M T€XHOJOTHH, KOTOPBIE MOTYT OBITh
MIPUMEHEHBI JUISI MOBBIIICHUS! (PMHAHCOBOH YCTONYNBOCTH NPEATIPHUATHS.

OnHUM U3 KIIOYEBBIX BBIBOJIOB PA0OTHI SIBISETCS HEOOXOAUMOCTh MHTETPALUU HECKOIBKUX
METOZIOB YNPAaBJICHUSI JIUKBUIHOCTHIO. DTO BKIIIOYAET COYETAHUE KPATKOCPOUHBIX U JTOJITOCPOYHBIX
MHCTPYMEHTOB, TAKUX KaK PECTPYKTYpPH3aLHs 33 J0JDKEHHOCTH, YIIPaBI€HUE 00OOPOTHBIM KalluTAJIOM,
UCTONb30BaHNEe (UHAHCOBBIX JEPUBATUBOB M  IU(POBU3AIMSA  NPOIECCOB  (PUHAHCOBOTO
MeHe/KMeHTa. [IpuMeHeHne TakuX TEXHOJIOTUM, KaK MCKYCCTBEHHBIM HWHTEIUICKT W OJOKYCHH,
IIPEIOCTABIISIET KOMIIAHUSAM HOBBIE BO3MOXKHOCTH AJI aHA/IW3a, IUIAHUPOBAHUS M ONTHUMHU3ALMH
JIOJITOBBIX 00sI3aTEIbCTB.

IlepciekTHBBI JalbHEWIIETO Pa3BUTHSI METONOB YINPABICHUS JUKBUIHOCTBIO CBSA3aHBI C
pocToM ponu LU(POBU3ALUMHN U COBEPLICHCTBOBAHNEM aHAIMTUYECKHX MHCTpyMeHTOB. Kommanuwy,
KOTOpbIE BOBpPEMS aJalTUPYIOTCS K HOBBIM JKOHOMMUYECKHM pEAIMsIM M BHEIPSIOT IEPEIOBBIC
TEXHOJIOTHH, CMOTYT 3HAUUTENIBHO YIYUYIIUTh CBOM ()MHAHCOBBIC MOKA3aTeIH, MHHUMHU3HUPOBAThH
PHUCKHU U YKPEIIUTh KOHKYPEHTHBIE ITO3UIIMN HA PBHIHKE.
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Abstract

The digital transformation of the global economy has fundamentally reshaped advertising
strategies, particularly in the business-to-business (B2B) sector. This article explores the key digital
tools used for analyzing the effectiveness of advertising campaigns, focusing on metrics such as Cost
Per Lead (CPL), Conversion Rate, and Customer Lifetime Value (CLV). It highlights the integration
of web analytics platforms, customer relationship management (CRM) systems, and artificial
intelligence (Al)-powered solutions as essential components for optimizing campaign performance
and enhancing return on investment (ROI). The study also discusses challenges like data
fragmentation and accuracy issues, alongside opportunities presented by emerging technologies such
as blockchain and predictive analytics. By adopting a data-driven approach and leveraging advanced
tools, B2B companies can improve their competitive positioning and foster stronger client
relationships.

Keywords: B2B advertising, digital tools, campaign analysis, artificial intelligence, CRM
systems, ROI optimization.

AHHOTAIUSA

[udposas TpaHchopMmaiuss MHUPOBOH SKOHOMHUKH KapJAMHAJIBbHO HW3MEHHMJIA TOIXOABI K
pPEeKJIIaMHBIM CTpaTerusiM, OcoOEeHHO B ceKkTope «Om3Hec mans Ousneca» (B2B). B cratbe
paccMaTpuBalOTCs KIIIOUEBBIE IU(PPOBbIE HHCTPYMEHTHI IS aHaln3a d(H(PEKTUBHOCTH PEKITAMHBIX
KaMIIaHWi, C aKLIEHTOM Ha TaKhe METPUKH, Kak crouMocTb uaa (CPL), koaddunment konsepcun u
noxxku3HeHHass 1eHHocTh kiueHTa (CLV). Ocoboe BHUMaHHE yAENsSeTCS HHTErpalud BeO-
AHAIMTUYECKUX TIaTGOpM, CHCTEM YIMpaBieHHs B3auMooTHomeHusMU ¢ kiaueHtamu (CRM) u
pemieHnii Ha 0a3e wucKkyccTBeHHOro wuHremiekra (MUM), KoTopbie SBISIOTCS BaKHEHIIMMHU
KOMITOHEHTaMU JJIS ONTHUMH3AINH TPOU3BOIUTEIIHHOCTH KaMIIaHUH U MOBBIIIEHUS] PEHTA0CTbHOCTH
unaBectuimii (ROI). Takke oOcykmaroTcss mpoOjembl, Takue Kak (parMeHTalusl JaHHBIX U UX
TOYHOCTb, & TAK)KE BO3MOKHOCTH, MTPEIOCTABISIEMbIE HOBBIMU TEXHOJIOTHUSMHU, TAKUMU KaK OJIOKYEHH
YW TpOrHO3HAs aHaiIuTHKA. [IpuMeHeHue 1mojaxo/a, OCHOBAHHOTO HA JAHHBIX, M MCIOJIb30BaHHUE
MepeoBbIX MHCTPYMEHTOB MO3BOJISIOT KOMIaHUsIM B2B ykpemisTh KOHKYpPEHTHbIE MO3UIUU U
BBICTpanBaTh 00JIee MPOYHBIC OTHOIICHUS C KITUCHTAMH.

KiawueBble ciaoBa: B2B-peknama, 1udpoBble WHCTPYMEHTHI, aHAJIW3 KaMIIaHUH,
ncKkyccTBeHHbIN nHTEeKT, CRM-cuctemsl, ontumuzanus ROL.
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Introduction

The growing digitalization of the global economy has significantly transformed advertising
strategies, particularly in the business-to-business (B2B) sector. Companies now rely on a variety of
online tools and platforms to enhance the reach and efficiency of their marketing efforts. However,
with the proliferation of advertising channels, analyzing the effectiveness of campaigns has become
a critical challenge for marketers aiming to maximize their return on investment (ROI).

The unique nature of B2B advertising requires a focused approach, as target audiences in this
sector are narrower, and purchasing decisions are often complex, involving multiple stakeholders. To
address these challenges, businesses are increasingly adopting digital analytics tools that provide
insights into campaign performance and customer behavior. These tools include web analytics
platforms, customer relationship management (CRM) systems, and artificial intelligence (AI)-
powered solutions.

The objective of this article is to explore the key digital tools used for analyzing the
effectiveness of B2B advertising campaigns. The study highlights the benefits and limitations of these
tools while providing practical insights into how they can be integrated into a company's marketing
strategy to improve overall campaign performance.

Main part. Key metrics for evaluating campaign effectiveness

To effectively analyze the success of advertising campaigns, businesses must focus on specific
performance metrics that reflect their goals. In the B2B sector, the following metrics are commonly
used [1]:

1.  Cost per lead (CPL): This metric measures the cost of acquiring a potential customer. Lower
CPL indicates more efficient use of advertising budgets.

2. Conversion rate: This reflects the percentage of leads that convert into actual customers. A
high conversion rate demonstrates a successful targeting strategy.

3. Engagement rate: This includes metrics such as click-through rate (CTR), time spent on a
webpage, and the number of interactions with the content.

4.  Customer lifetime value (CLV): CLV measures the total revenue generated from a customer
over their relationship with the company, providing a long-term perspective on campaign
success.

5. Attribution models: Attribution helps identify which channels and touchpoints contribute
most to conversions, enabling businesses to optimize their marketing mix.

These metrics are visualized in Figure 1, which highlights the importance of each key indicator
in evaluating B2B campaign performance.

Attribution Models |

Customer Lifetime Value (CLV) |

Engagement Rate |

Metrics

Conversion Rate [

Cost Per Lead (CPL) |

0 2 4 6 8 10
Importance (Scale: 1-10)
Figure 1. Key metrics for evaluating advertising campaign effectiveness
The visualization of key metrics in Figure 1 underscores the need for a balanced approach to
campaign analysis in the B2B sector [2]. While metrics such as Cost Per Lead (CPL) and Conversion
Rate directly measure the effectiveness of a campaign, indirect metrics like Engagement Rate and
Customer Lifetime Value (CLV) provide deeper insights into customer behavior and long-term
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business impacts. Focusing solely on one category of metrics may result in a skewed perspective,

underestimating either short-term gains or long-term sustainability.

Moreover, attribution models play a critical role in understanding the customer journey by
identifying which channels and touchpoints are most effective in driving conversions. This
information helps B2B companies allocate their advertising budgets more strategically [3]. For
instance, a multi-touch attribution model may reveal that email campaigns are highly effective during
the consideration phase, while paid search ads generate more value during the decision-making phase.
By leveraging such insights, companies can refine their strategies and achieve higher ROL.

Digital tools for advertising campaign analysis

The B2B sector has access to numerous digital tools designed to evaluate campaign
performance. These tools can be broadly categorized into the following groups [4]:

1. Web analytics platforms: Tools like Google Analytics and Adobe Analytics provide detailed
insights into website traffic, user behavior, and campaign performance. They are essential for
tracking engagement rates and identifying high-performing content.

2. Customer relationship management (CRM) systems: Platforms such as Salesforce and
HubSpot allow companies to monitor lead generation, conversion rates, and customer
interactions. They integrate seamlessly with other digital tools to provide a unified view of the
customer journey.

3. Social media analytics tools: For B2B companies leveraging LinkedIn, Twitter, or other social
platforms, tools like Hootsuite Insights and LinkedIn Analytics enable the measurement of
engagement and ad performance on social channels.

4.  Al-powered solutions: Advanced tools powered by machine learning and artificial
intelligence, such as Adobe Sensei and Tableau, assist in identifying patterns, predicting trends,
and optimizing campaigns based on real-time data.

These tools, when used in combination, enable B2B marketers to make data-driven decisions
and improve the ROI of their campaigns [5]. Figure 2 illustrates the distribution of tool usage across
various stages of the advertising funnel in B2B marketing.

100

80

60 [

Tool Usage (%)

40

20

Awaréness Considleration Decisionl-Making
Figure 2. Digital tools across the B2B advertising funnel
Figure 2 highlights how digital tools are distributed across the B2B advertising funnel. At the
awareness stage, web analytics platforms are heavily utilized to gauge the effectiveness of efforts
aimed at capturing the attention of potential customers. For example, metrics such as traffic sources
and bounce rates provide insights into the initial interest generated by advertisements. As prospects
move through the consideration stage, CRM systems become critical for tracking and nurturing leads,
helping companies maintain engagement until a decision is made.
At the decision-making stage, Al-powered tools and predictive analytics come into play,
enabling businesses to optimize their final messaging and targeting strategies [6]. These tools not
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only enhance the precision of marketing efforts but also provide real-time feedback, allowing for
immediate adjustments. The seamless integration of digital tools across these stages ensures that
marketing strategies remain aligned with the company's overarching objectives, fostering stronger
customer relationships and improving overall campaign outcomes.

The role of AI in campaign analysis

Al has emerged as a transformative force in the analysis of advertising campaigns, particularly
in the B2B sector. By automating complex processes, Al-powered tools enable businesses to identify
trends, predict outcomes, and optimize strategies with unprecedented precision. One of the key
applications of Al in campaign analysis is predictive analytics, which uses historical data to forecast
future customer behaviors and campaign performance.

For instance, Al algorithms can analyze data from multiple touchpoints, such as website visits,
email interactions, and social media engagement, to predict which leads are most likely to convert.
This helps businesses prioritize high-value prospects and allocate resources more effectively.
Furthermore, machine learning models continuously refine these predictions as new data becomes
available, ensuring that marketing strategies remain adaptive to changes in customer behavior [7].

Al also plays a critical role in sentiment analysis, where algorithms evaluate customer feedback
and social media content to understand perceptions of a brand or campaign. This insight allows B2B
marketers to address pain points and tailor their messaging to better resonate with their audience.
With the integration of AL, businesses can achieve higher levels of personalization, ultimately leading
to improved customer satisfaction and stronger brand loyalty.

Challenges and opportunities in digital campaign analysis

Despite the numerous benefits offered by digital tools, B2B companies face several challenges
when analyzing advertising campaigns. One major obstacle is data fragmentation, which occurs when
information is scattered across multiple platforms and tools. For example, social media analytics may
not seamlessly integrate with CRM systems, resulting in a lack of a unified view of the customer
journey [8]. This fragmentation can hinder decision-making and reduce the effectiveness of marketing
strategies.

Another challenge lies in ensuring data accuracy and reliability. Errors in data collection or
analysis can lead to incorrect conclusions, which may negatively impact campaign performance. To
address this issue, businesses must invest in high-quality data integration and cleansing solutions, as
well as establish robust governance frameworks for data management [9].

On the other hand, the growing availability of advanced analytics tools presents significant
opportunities for B2B marketers. Technologies such as Al, blockchain, and big data analytics offer
new ways to enhance transparency, security, and scalability in campaign analysis. For example,
blockchain can be used to verify the authenticity of ad impressions, ensuring that advertising budgets
are spent efficiently. By overcoming these challenges and leveraging emerging technologies,
businesses can unlock the full potential of digital campaign analysis.

Conclusion

Digital tools have revolutionized the way B2B companies approach advertising campaign
analysis. By leveraging advanced platforms such as web analytics, CRM systems, and Al-powered
solutions, businesses can gain deeper insights into their target audience, optimize resource allocation,
and enhance the effectiveness of their marketing efforts. The use of key performance metrics,
including Cost Per Lead (CPL), Conversion Rate, and Customer Lifetime Value (CLV), allows
marketers to align their strategies with business objectives and achieve higher ROI.

While the integration of digital tools offers substantial benefits, challenges such as data
fragmentation and accuracy issues must be addressed to ensure reliable decision-making. Companies
that adopt robust data governance frameworks and invest in cutting-edge analytics technologies will
be better equipped to overcome these obstacles. Moreover, emerging innovations such as blockchain
and predictive analytics hold the potential to further enhance campaign transparency, scalability, and
efficiency.

The dynamic nature of the B2B sector calls for continuous adaptation and evolution of
marketing strategies. Businesses that embrace a data-driven, technology-centric approach to
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advertising analysis will not only improve their competitive positioning but also foster stronger and
more lasting relationships with their clients.
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Abstract

This article examines the economic impact of social benefits on labor market dynamics,
focusing on labor force participation, unemployment rates, and wage adjustments. By analyzing data
from multiple countries, the study highlights the diverse outcomes of social benefit programs,
emphasizing the importance of their design and implementation. The findings reveal that well-
structured benefits can enhance workforce engagement, reduce unemployment, and stabilize wages,
while poorly targeted programs may create work disincentives or exacerbate existing labor market
challenges. Policymakers are encouraged to adopt a holistic approach, integrating conditional
incentives and addressing structural barriers to ensure equitable and effective labor markets. The
study concludes with recommendations for aligning social benefit programs with broader labor
market strategies to achieve sustainable economic outcomes.

Keywords: social benefits, labor market, unemployment, wage dynamics, policy design, labor
force participation.

AHHOTAIUSA

B crathe aHanu3upyeTcs BIMSHUE COMATBHBIX BBIIIAT HA TUHAMHUKY PhIHKA TPy, BKIIIOYas
yYpPOBEHb y4acTus B paboueii cuie, mokaszaresn 0e3paboTHLIBI M U3MEHEHHsSI B CTPYKTYpE 3apab0THON
iatel. Ha OCHOBE TaHHBIX M3 Pa3IMYHBIX CTPaH UCCIEAYIOTCS PEe3yJbTaThl NEHCTBUS COIUATBHBIX
porpaMM, TOJYEPKUBACTCS BAXHOCTh HMX TMPOCKTUPOBAHUS M peaM3alud. Pe3ylbTaTel
MOKA3bIBAIOT, YTO XOPOIIO CTPYKTYPUPOBAHHBIE MIPOrPAMMbI MOTYT CITIOCOOCTBOBATH YBEIHUEHHUIO
3aHATOCTH, CHUKCHHIO 0€3pa00THIIBI U CTAOUIU3aIMK 3apab0THOM TUIAThI, TOTJa KaK HEAOCTATOYHO
[[eJIeBbIe BBIMJIATHl MOTYT CO3/1aBaTh JEMOTHBAIIMIO K paboOTe WM yCYTyOJIsITh CYIIECTBYIOIIHE
npoOyieMbl phIHKA TpyAa. B crarhe mpemiaraioTcs peKOMEHIAIWU AJIsi COTJIACOBAaHUS MPOTPAMM
COLIMAJILHBIX BBHIMIIAT C 0OoJiee MIMPOKMMHU CTPATETHUSIMU HA PBIHKE TPyJda C MENbI0 TOCTHKEHUS
YCTOHYHMBBIX SKOHOMUYECKHUX PE3yJIbTaTOB.

KiroueBble cj10Ba: couuanbHbIe BBHIUIATHI, PHIHOK Tpyda, Oe3paboTHla, JAWHAMHKA
3apa0OTHOM TUIATHI, TPOEKTUPOBAHUE TIOJTUTHKY.

Introduction

The provision of social benefits has long been a cornerstone of governmental policies aimed at
improving social welfare and reducing income inequality. However, the impact of these benefits on
the labor market remains a topic of considerable debate among economists and policymakers. While
social benefits provide financial support to vulnerable populations, they may also affect individuals'
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incentives to work, potentially leading to unintended consequences such as reduced labor force
participation or increased unemployment.

In recent years, countries have implemented diverse social benefit programs, ranging from
unemployment insurance to conditional cash transfers. The effectiveness of these programs largely
depends on their design, particularly in balancing financial support and work incentives. This article
seeks to analyze the economic implications of social benefits on labor market dynamics, focusing on
labor force participation rates, unemployment trends, and wage adjustments.

The objective of this study is to examine the relationship between social benefits and key labor
market indicators through comparative analysis. Using data from multiple countries, this paper
highlights the nuances of this relationship, identifying best practices and offering recommendations
for policy improvement.

Main part

Social benefits play a crucial role in shaping labor force participation rates, particularly in
economies with robust welfare systems [1]. These benefits often provide individuals with the
financial security necessary to seek stable and meaningful employment, rather than accepting
precarious or exploitative job offers. However, poorly designed benefits may inadvertently discourage
workforce engagement by creating income traps, where the financial support outweighs the incentives
to work [2].

Table 1 presents data on labor force participation rates before and after the implementation of
social benefit programs in selected countries.

Table 1
Social benefits and labor force participation rates in selected countries (2020-2024)
Country Type of Participation | Participation |Change Notes
benefits rate (2020) rate (2024) (%)
United |Unemployment |62.5 63.0 0.8 Gradual recovery post-
States insurance pandemic
Germany | Basic income  [60.2 61.5 2.2 Increased focus on
support conditional benefits
Japan Subsidized 59.7 58.9 -1.3 Aging population as a
employment key factor
Sweden |Parental leave [67.0 67.2 0.3 High female workforce
participation
Brazil | Conditional 55.4 56.9 2.7 Targeted benefits for
transfers rural workers

The data in Table 1 illustrates the varied impact of social benefits on participation rates. For
example, Germany and Brazil experienced increases in participation rates, which can be attributed to
the conditional nature of their benefit programs that require active job-seeking or skill development.
Conversely, Japan observed a slight decline, driven primarily by demographic challenges such as an
aging population, rather than the structure of its social benefits [3].

Countries like Sweden have maintained steady participation rates, bolstered by policies such as
parental leave, which encourage higher workforce participation among women. This demonstrates
how targeted social programs can positively influence specific segments of the labor market. On the
other hand, the gradual recovery in the United States highlights the importance of timing and
flexibility in the implementation of unemployment benefits, especially during periods of economic
uncertainty [4].

Unemployment is one of the most direct and visible indicators of labor market performance.
Social benefits, when effectively administered, can mitigate the negative effects of joblessness by
providing a safety net for affected individuals. However, excessive reliance on benefits without
adequate incentives for re-employment can result in prolonged periods of unemployment. Table 2
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compares unemployment trends across various countries and their corresponding levels of social
benefit expenditures as a percentage of GDP.

Table 2
Unemployment trends and social benefits expenditure (2019-2024)
Country Total Unemployment | Unemployment | Change Notes
expenditure (as rate (2019) rate (2024) (%)
% of GDP)

United |2.4 3.7 3.9 0.2 Post-pandemic

States fluctuations

Germany (3.0 5.2 4.8 -7.7 Impact of conditional
incentives

France |3.8 8.5 8.2 -3.5 Sustained reforms in
benefit design

India 0.9 6.0 6.8 13.3 Limited benefits,
rising informality

South 2.7 29.1 30.8 5.8 Structural

Africa unemployment
remains high

Table 2 highlights the diverse outcomes associated with varying levels of benefit expenditure.
In Germany and France, higher expenditures on social benefits were accompanied by reductions in
unemployment rates, suggesting that well-structured programs can stimulate job-seeking behavior
and improve employability. In contrast, countries like India, with minimal social benefit allocations,
have faced persistent unemployment challenges, compounded by a growing informal labor market.

South Africa's persistently high unemployment rate underscores the limitations of social
benefits in addressing structural issues, such as skill mismatches and economic inequality.
Meanwhile, the marginal increase in the United States reflects the interplay of temporary economic
fluctuations and policy adjustments during the pandemic recovery phase [5]. These findings indicate
that the effectiveness of social benefits depends not only on the scale of investment but also on the
alignment of program design with labor market needs.

Wage dynamics and social benefits

Social benefit programs also influence wage dynamics by altering labor supply and demand. In
economies with robust benefits, employers may face upward pressure on wages to attract workers
who have the option to rely on financial support. Conversely, in regions with minimal benefits,
workers may accept lower wages due to a lack of alternatives. Table 3 examines changes in average
wages across selected countries, linking wage dynamics to the structure and scale of social benefits.

Table 3
Wage adjustments in response to social benefit programs (2019-2024)
Country Average Average |Change Major factors
wage (2019) | wage (2024) | (%)
United 40000 41500 3.8 Minimum wage increases
Kingdom linked to benefits
Canada  |45200 44000 -2.7 Wage compression due to
universal benefits
China 15000 16200 8.0 Wage growth driven by
regional subsidies
Norway |65000 66500 23 High wage equilibrium
maintained
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Mexico 12000 11500 4.2 Reduction in informal sector
wages

As seen in Table 3, wage growth in countries like China and the United Kingdom reflects the
role of social benefits in enhancing bargaining power and ensuring minimum wage compliance. In
contrast, wage stagnation or declines in countries like Canada and Mexico highlight the challenges
of balancing social benefits with labor market flexibility. For example, universal benefits in Canada
have led to wage compression, reducing disparities but also limiting wage growth opportunities.

In Norway, stable wage growth indicates the compatibility of social benefits with high wage
equilibrium, achieved through policies that balance employer needs and worker protections.
However, in economies with significant informal labor markets, such as Mexico, social benefits often
fail to reach intended beneficiaries, resulting in wage reductions and continued economic
vulnerability.

Synthesis of findings: implications for policy design

The analysis of labor market dynamics reveals that social benefits significantly influence labor
force participation, unemployment trends, and wage adjustments, albeit with varying outcomes across
countries [6]. One critical observation is that the design and implementation of social benefits play a
decisive role in determining their effectiveness. Programs that integrate conditional elements, such as
requiring recipients to seek employment or participate in skill development, have shown a positive
impact on workforce engagement. In contrast, demographic challenges and structural barriers, such
as aging populations or skill mismatches, may offset the potential benefits of these programs,
highlighting the need for complementary policies tailored to specific economic contexts [7].

When examining unemployment trends, it becomes evident that higher expenditures on social
benefits, if well-structured, can mitigate joblessness by incentivizing re-employment and supporting
job seekers during periods of transition [8]. Countries with comprehensive benefits that address both
immediate financial needs and long-term employability exhibit reductions in unemployment rates.
Conversely, limited or poorly targeted benefits may exacerbate labor market vulnerabilities,
particularly in economies with significant informal sectors or insufficient job creation mechanisms.
These findings emphasize the importance of aligning social benefit programs with broader labor
market strategies to maximize their impact.

The influence of social benefits on wage dynamics underscores their broader implications for
economic equity and labor market stability. In economies with robust benefit systems, social
programs contribute to maintaining fair wages by strengthening workers' bargaining power and
encouraging compliance with minimum wage regulations. However, excessive reliance on universal
benefits can lead to wage compression, which, while reducing disparities, may hinder overall wage
growth and economic dynamism [9]. On the other hand, in regions with weak enforcement
mechanisms or high informality, the inability of social benefits to adequately support workers often
results in wage stagnation or declines, perpetuating cycles of economic insecurity.

Collectively, these findings illustrate the multifaceted relationship between social benefits and
labor market performance. Policymakers must adopt a holistic approach, considering not only the
immediate objectives of financial support but also the long-term impacts on workforce participation,
employment, and wage structures. The integration of targeted incentives, effective enforcement
mechanisms, and complementary measures to address structural challenges is essential for ensuring
that social benefits achieve their intended outcomes without unintended negative consequences. By
doing so, governments can create labor markets that are both equitable and resilient in the face of
evolving economic realities.

Conclusion

Social benefits have a profound and multifaceted impact on labor market dynamics, influencing
labor force participation, unemployment rates, and wage structures. The effectiveness of these
programs hinges on their design, implementation, and alignment with broader labor market strategies.
Well-structured benefits that balance financial support with work incentives can enhance workforce
participation, reduce unemployment, and stabilize wages. However, poorly designed or inadequately
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targeted programs may create disincentives to work or fail to address structural challenges, such as
skill mismatches or informal labor markets.

The findings of this study underscore the importance of tailoring social benefit programs to the
specific economic and social contexts of individual countries. Policymakers must focus on integrating
conditional incentives, addressing demographic challenges, and ensuring effective enforcement
mechanisms to maximize the positive impacts of social benefits. Future research should explore the
long-term effects of these programs on workforce productivity and economic resilience, as well as
the potential of emerging technologies to improve program efficiency and accessibility.
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MODELS FOR IMPROVING SMALL BUSINESS INCOME MANAGEMENT
IN MICROECONOMICS

Antsiferova L.
Ural State University of Economics (Ekaterinburg, Russia)

AHHOTANHUA

VYnpaBieHue J0XoJaMHM Majioro Ou3Heca WrpaeT BaKHYIO pOJIb B OOECIEYEHHH €ro
(UHAHCOBOW YCTOWYMBOCTH M KOHKYPEHTOCIIOCOOHOCTH. B cTaThe paccMaTpUBAIOTCS KIIIOUYEBBIC
MOZEJIM YIIPABJICHUS JOXOJAaMH, a TAKKE ITOAXOAbI K ONITUMU3ALUU 3aTpaT U MUHUMU3ALUU PUCKOB.
OmnwucaHbl CTpAaTEruu, KOTOPBIE MO3BOJIIOT MAJIBIM MPEANPUATUAM dPPEKTUBHO YIPABIATH CBOUMU
JIOXOAAaMH, BKIIOYash BHEIPEHHUE WHHOBALMOHHBIX TEXHOJOTUH M IUPPOBBIX HWHCTPYMEHTOB.
AHanu3upyloTCsi BHYTPEHHME W BHEUIHME (DAKTOpPBI, BIHMAIOUIME HA JIOXOJbl, TaKUE KakK
HKOHOMHYECKAsT HECTAOMIIBHOCTh, KOHKYPEHIIMS U (PMHAHCOBAsi TPAMOTHOCTD BJIAJIENIbLIEB OM3HECA.
Ocoboe BHUMaHHE YAEICHO PUCKaM, CBSI3aHHBIM C YIIPAaBICHUEM J10XO0JIaMH, U PEKOMEHAIHSM 110
X MUHUMU3ALWH.

KiwueBble ciaoBa: Maniblii OH3HEC, YIpaBlieHHE JJOXOAaMH, ONTHUMH3AIM 3aTpar,
MHHOBAIIMOHHBIE TEXHOJOTMH, LMU(POBU3ALMSA, PHUCKH, (HUHAHCOBAsS YCTOMYMBOCTH, MOJENb
YIIPABJICHHUS.

Abstract

Revenue management in small businesses plays a critical role in ensuring financial stability and
competitiveness. This article examines key revenue management models and approaches for cost
optimization and risk minimization. It describes strategies that enable small businesses to manage
their revenues effectively, including the implementation of innovative technologies and digital tools.
The article analyzes both internal and external factors impacting revenue, such as economic
instability, competition, and business owners' financial literacy. Special attention is given to the risks
associated with revenue management and recommendations for minimizing them.

Keywords: small business, revenue management, cost optimization, innovative technologies,
digitalization, risks, financial stability, management model.

BBenenue

VYopaBrneHue I0XOJaMU Majoro Ou3Heca SIBISETCS BaXKHOM 3amaueil Uit oOecrieueHus: ero
YCTOMYHMBOCTH ¥ KOHKYPEHTOCIIOCOOHOCTH B YCIIOBUSIX HECTAa0WIBHONH OSKOHOMUKU. Maibie
MPEINPUITHS UTPAIOT 3HAYUTEIBHYIO poib B GopmupoBanuu BBII, co3manuu pabodnx Mect u
Pa3BUTUU JIOKATBHBIX cO00IIeCTB. OJJHAKO OHU CTAJIKHBAIOTCS ¢ MHOTOYHCIEHHBIMH TTPOOIeMaMH,
BKJIOYasl OTPAaHUYEHHOCTh PECYPCOB, HENOCTATOK JOCTYIMHOTO (DMHAHCHPOBAHUS U BBICOKYIO
3aBUCUMOCTb OT BHEIIHUX PHIHOYHBIX YCI0BUM. COBpEeMEHHBIE MOIXO/Abl K YIPABICHUIO JOXOAAMHU
MPEAIOIAraloT  BHEIPEHHUE TEXHOJOTHUM, IPUMEHEHHE AHAJIUTUYECKUX HUHCTPYMEHTOB U
CTpaTernyeCcKoe IMIaHUpOBaHUE. Manblii Ou3Hec HykaaeTcs B 3)(PEKTHBHBIX MOJCISAX YIPABICHHUS,
KOTOPBIE TTO3BOJIAT HE TOJIBKO ONITUMU3UPOBATh J0XO/Abl, HO U MUHUMU3UPOBATh PUCKH, CBSI3AHHBIE C
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UX HeCTaOMIBHOCTHIO. Llenb TaHHOM cTaThi — MCCIIEA0BATh MOJEINN YIIPABICHHUS JT0X0AaMU MaJIoro
Ou3Heca, BBIACIUTH HambOonee >(PQEeKTUBHBIE MOAXOABI U MPEIJIOKHUTH PEKOMEHAALMU IO HX
a/IanTaliy B YCIOBHSIX MUKPOIKOHOMUKH.

AHaJIN3 MCTOYHUKOB [10X0/10B MaJI0r0 OM3Heca

BaxxHbIM 351eMEHTOM yTIpaBieHUs JOXOAAMHU SIBJISIETCS. UX pacipeiesieHUue N0 HaMpaBICHUsIM U
uctoynnkaMm [1]. DTo momoraer BBISBIATH MNPUOBUIHHBIE CETMEHTHI, Ha KOTOPBIX CTOWT
cocpenorounTh ycunus. Hanpumep, npeanpustus B cdepe yCciayr yaiie BCEro 3aBUCAT OT KauecTBa
CepBHUCa, TOI/Ia KaK MPOM3BOACTBEHHbIE KOMIIAHUM TPEOYIOT ONTUMHU3AIUH 3aTpaT U 3()(HEeKTUBHOTO
yIpaBICHUs IIETOYKaMH TIOCTaBOK. Elle OqHOW Ba)KHOW cTpaTrerueil siBIseTcs AuBepCU(UKALNS
HCTOYHHMKOB J0XOJO0B. B yCIOBHAX HEONpPENEICHHOCTH pPbIHKA HAJIWYME HECKOJIBKMX IOTOKOB
MOCTYIICHUI MOXKET CITYKUTh CTA0OMIU3UPYIOMINUM (PaKTOpOM. ITO 0COOSHHO aKTyaJIbHO JIJIsl MaJIOTO
Ou3Heca, KOTOPBI YacTO CTAIKHBAETCS C OTPAaHUYCHUSAMHU B (QMHAHCUPOBAHUU U pecypcax [2].

Ha ocHOBaHMM JaHHBIX UCCIIETOBAHUM OCIEAHUX JIET MO)KHO OTMETUTD, YTO MHHOBALIMOHHBIE
HanpaBJICHUs, BKIIOYas IUQPPOBYIO TpaHCHOPMALMIO U PpaA3BUTHE 3JIEKTPOHHONW KOMMEPIUH,
HAUMHAIOT 3aHUMATh Bce 0oJiee BAXKHOE MECTO B CTPYKTYPE JIOXOA0B Majioro 6usHeca (puc. 1).
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Pucynoxk 1. lunamuka pacnpeae’cHus 10X0J0B Majoro 6usHeca o HanpasieHusaM (2019-2024)

[Tocne aHanmu3a nMpenCTaBIEHHBIX JaHHBIX CTAHOBUTCS OYEBUIHO, YTO BKJIAl MHHOBAIIHOHHBIX
pemieHnii B 0oOmuMil 00bEeM JOXOIOB MAajloro OHW3Heca MOCTENEHHO YBEJIWYHMBACTCS. ITO
CBHUJIETEJICTBYET O HEOOXOJMMOCTH aKTUBHOTO BHEAPEHHS IU(POBBIX TEXHOJIOTUN U ONTUMH3ALNN
TpPaIUIMOHHBIX Ou3Hec-mpoueccoB. OMHAKO A COXPAaHEHHS KOHKYPEHTOCIIOCOOHOCTH MallbIM
NPEANPUATHAM HEOOXOIUMO HE TOJIBKO aJalTUPOBAThCSA K HOBBIM PEaHsiM, HO U NMPOTHO3UPOBAThH
BO3MO)KHBIE M3MEHEHHS B CTPYKTYpE JOXOJOB. DTO BKIIIOYAET B ceOs aHAIN3 MOTPEOUTEIHCKUX
NPEANOYTEHUIH, MOHUTOPUHT PHIHOYHBIX TCHACHIUN 1 THOKOE pearupoBaHNe HAa BHEIIHUE BHI3OBBI.

Jns 3¢hGhexkTUBHOTO ymHpaBIeHUS [O0XOJaMH Majoro Ou3Heca HEOOXOAMMO YUYUTHIBATh
HECKOJIBKO KITFOUeBBIX (pakTopoB [3]. BaxkHeHMM 13 HUX SBIISETCS IOHUMAHUE CTPYKTYPBI JOXOJI0B
U BBIABJIICHHE HanOojee MpUOBLIHLHBIX CErMEHTOB. MOJeNu 10X0I0B MOTYT CUJIBHO pa3inyaThcs B
3aBUCUMOCTU OT OTpacid, YpOBHA KOHKYpPEHIIMM M CHOCOOHOCTH OW3HEca alanTHpOBaThcs K
BHEIIIHUM SKOHOMUYECKHM YCIOBUSAM. OIHHUM M3 BaXKHBIX MHCTPYMEHTOB JUIsl Mayloro Ou3Heca
SBJISICTCS CETMEHTALUSI HCTOYHUKOB JIOXOJIOB, UTO MO3BOJISIET HE TOJIBKO ONTUMH3HPOBATH TEKYIIHE
MOTOKH, HO W IUIAHUPOBaTh JaybHeimee pasButue. [IpaBuibHOE pacrpeneneHue JI0XOIO0B IO
HalpaBJICHUSM TI03BOJIIET MayioMy Ou3Hecy Oosiee 3(PQPEKTHBHO HCIOJIB30BaTh CBOM PECypCHl U
MUHHMM3UPOBATh pUCKU. B Tabmuue 1 mpeacTaBieHbl OCHOBHBIE MOJAETH YIPABICHUS OXOJaMH,
KOTOpBIE MOTYT OBITh IPUMEHEHBI B Pa3HbIX THIAX Ou3Heca.

Tabmuna 1
CpaBHEHHE MOJICTIEH YIIpaBIICHUS JOXOaMHU

Mogaein OcHoBHBIE IIpeumymecrsa Orpannyenust
XapaKTepPUCTHKH

Kypnan «xoHomuka u ynpasiaerue» Ned/2024 25



Hayunoe m3pnarensctBo «lIpodeccnonanbHbIi BECTHHK

IlenTpanu3zoBaHHOE Bce ¢punancossie Bricokas Tpebyet pa3BuToit
YIIPaBJICHUE OIIEpaLlMK COCPENOTOUYEHBI | IPO3PAYHOCTD U UHPPACTPYKTYPHI
B OZJHOM LICHTpE KOHTpPOJIb
HeuentpanuzoBanHoe | Kaxnoe nmonpasnenenune | 'ubkocTh u CnoxHoCTb
YIIPaBJICHUE OTBEYACT 3a CBOM JOXO/bI |aJalTUBHOCTh KOHTPOJIA
AHanuTthueckoe IIpumeHeHnne aHamuTuk | To4yHOCTH IPOTHO30B | BeicOKME
YIIPaBJICHUE JUIS IPOTHO3UPOBAHUS 1 MUHUMU3aLUs HavaJIbHbIE 3aTPaThl
JIOXO/10B PHUCKOB
MaHoBanmuoHHO- AKIIEHT Ha BHEJIpEHUE PocT moxonoB 3a cuet | Pucku, cBsI3aHHBIC C
OpHUEHTHUPOBAHHAs HOBBIX TEXHOJIOTUI MHHOBAIUH MHHOBAIUSIMHU
MOZEIIb

[Tocne aHanu3a CTaHOBUTCS OYEBHJIHO, YTO BHIOOP MOJIENH YIIPABICHHUS JOXOAAMHU 3aBUCHUT OT
xapakrepa OusHeca. Hampumep, IEHTpaJn30BaHHOE YIPABICHHWE MOAXOMUT JUIsI HEOOJIBIINX
KOMIAHUKA C TPOCTOH CTPYKTYpO#, TOrna Kak JeleHTpalu30BaHHOE 3(deKTuBHEE B CETEBBIX
opranuzanusx. [IpuMeHeHHe aHAIUTHYECKUX WHCTPYMEHTOB CTAHOBHTCS Bce 0ojee BaKHBIM B
YCIOBUSIX pacTylled KOHKypeHIMH. BO3MOXXHOCTP NIPOrHO3MpPOBATh HW3MEHEHUS JO0XOJOB H
aJanTUPOBaTh CTPATETUIO NTOMOrae€T MUHUMHU3UPOBATh PUCKU U YBEIUYMUTH NMPUObUIL. OgHAKO AJs
BHE/IPEHHS MHHOBAIIMOHHBIX MOJieNiel TpeOyloTCsl 3HAYUTENbHBIE PEeCypChl, BKIIIOUasi TEXHUYECKYIO
MOJACPKKY U 00ydeHHE COTPYTHHKOB [4]. DTO MOXKET CTaTh MPEMSATCTBHEM JUJII MHOTHX MAJbIX
NPEANPUATHIA, 0COOEHHO B CTpaHax ¢ HU3KUM YPOBHEM IU(pOBHU3aLINH.

OnTuMu3anus 3aTpPaT ¥ NOBbILICHNE PEHTA0eIbHOCTH

KoHTponb Haj wu3AEp)KKaMU WIpaeT KIIOYEBYIO pOJIb B MOBBIMICHUH 3(PPEKTUBHOCTH
ynpaBieHust jaoxoxamu. Jlins mamoro Ou3Heca 3TO MOXET O3HadaTh MCIIONb30BaHUE Ooee
HSKOHOMHUYHBIX PEIICHHH, TAKMX KaK aBTOMATH3aIHsl MPOIECCOB U Mepexo Ha yAaJeHHble paboune
¢dopmarel. BTOpbIM Ba)KHBIM HaIlpaBJICHUEM SBISETCS aHaiau3 OusHec-mpoueccoB. Hampumep,
NEPecMOTp JIOTUCTUYECKUX IIETIOYEK MM Tepexon Ha Oosee THOKHE CXEeMBI 3aKyMOK MOXKET
CYLIECTBEHHO COKPATUTh pPacxosl [S].

Jnst moBbleHust 3(G(GEKTUBHOCTH OM3HEeca BaKHEHIIEH 3ajadeil SIBISETCS ONTUMH3AIMA
3arpar. Manele NpeAanpusaTus, Kak MpaBWJIO, CTAJIKUBAIOTCA C OTPAHMUYEHHBIMU PECYypCaMH, UTO
JieNlaeT 0COOEHHO aKTyalbHOM HEOOXOIMMOCTh PAIlMOHAIBHOTO UCTIONIb30BaHHs (PMHAHCOB U APYTHX
pecypcoB. OJHUM M3 KJIIOUEBBIX HANpPAaBICHUI ONTUMHU3ALMU SBISIETCSl aHAIU3 U COKpALICHHE
U3JEPKEK Ha OIEPALMOHHBIE ITPOLECCHI, TAKUE KaK JIOTUCTUKA, MAapKETUHI M YIpPaBJICHUE
nepcoHagoM. Kpome TOro, B COBpPEMEHHBIX YCJIOBUSAX Malblii OW3HEC MOXKET HCIOJIb30BaTh
pa3iaMyYHbIE MOAXOMbI JUIsl COKpAIllEHUsl 3aTpar, BKJOYas BHEAPEHUE aBTOMATU3ALMM, MEPEXo] Ha
U(pPOBbIE KaHAJIBl U COTPYAHUYECTBO C APYTUMH INpennpustusMu. B tabnuue 2 mpencrasieHa
KJaccu(UKaIsl OCHOBHBIX IOAXONOB K ONTHMHU3ALMHU 3aTpar, MX OXHMIAEMbIe pE3ylbTaThl U
BO3MOJKHBIE PUCKH.

Tabmuma 2
[Toaxombl K ONTUMHU3ALIMY 3aTpaT Majloro 6u3Heca
IHoaxoxn IIpumeps! BHeApeHUs O:xnpaemblit Pucku
pe3yJbTaTt
ABTOMaTu3anus Buenpenne CRM-cucrem ans | CHukeHue 3aTpar Ha | Beicokast
IIPOLIECCOB yHIpaBIEHUS NPOJaKaMu IIepCOHAa CTOUMOCTb
BHEJPEHUS
Coxkpaiuenue OnTumu3anus JOrUCTUKH VYBenuuenue Bo3moxHOCTE
U3JEPKEK PEeHTa0eTbHOCTH YXyALIEHUS
cepBHca
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Ilepexon Ha DneKTpOHHAsE KOMMEPLIHS Cumxenue 3atpar Ha | TpeOyetcs
U(POBBIE KaHAIBI | BMECTO TPAAULIMOHHOM apeHny o0yueHue
TOPrOBIU IIepCcoHalIa
CoBMecTHBIE Komnaboparst ¢ apyrumu YMeHbllIeHHe Pucku norepu
IIPOEKTHI IIPEANPUATUIMHI MapKETHUHI OBBIX HE3aBUCUMOCTH
pacxooB

[IpencrapneHHble NaHHBIE MOKA3BIBAIOT, YTO KAXKABIM IMOAXOI MUMEET CBOM MPEUMYIIECTBA H
orpaHudeHus. Majble npeInpusTUs TOJKHBI BHIOMPATh ONTUMAIIBHBIA METOJI C YY€TOM CIeUu(UKU
ux OusHeca M AOCTYmHBIX pecypcoB [6]. CoxpamieHue wuzaepxek 0Oe3 ymepOa Ui KadecTBa
00CITy>)KUBaHMS SIBJISETCS OMHON U3 IMIaBHBIX 3a/1a4. Hanmpumep, aBTOMaTH3a1HsI HO3BOJISET HE TOJIBKO
SKOHOMUTH PECYpChl, HO U YIyd4IlaTh KOHTPOJb 3a mporeccamu. HakoHel, KIFO4€BBIM MOMEHTOM
ocTaercsi OOy4eHHE COTPYAHMKOB M Pa3BUTHE HMX KOMIIETEHLUMH. DTO HE TOJIBKO IOBBIIIAET
MIPOU3BOJUTEIBHOCTb, HO M CHOCOOCTBYeT Oojee 3(P(PEKTHBHOMY HCHOIB30BAHUIO JTOCTYITHBIX
MHCTPYMEHTOB.

Pucku ¥ BbI30BBI B YIIPaBJIeHHH 10X0AaMH MaJIoro 6u3Heca

B npouecce ynpasienus 1oxoJaMHu Majoro OM3Heca CyIIecTByeT MHOXKECTBO PHCKOB, KOTOpPbIE
MOTYT CYIIECTBEHHO MOBIUATH HA €r0 (PMHAHCOBYIO YCTOHYHUBOCTh U CIOCOOHOCTH aalTHPOBAThCS
K U3MEHEHUSM BHeEIHeH cpeabl. OMHUM U3 KIIOUEBBIX PHCKOB SBJISETCS 3aBUCUMOCTD OT BHEITHUX
HSKOHOMHUYECKHX (PAKTOPOB, TAKMX KaK MHQIIALUS, U3BMEHEHHUS B TOTPEOUTENBCKUX MPEATIOUTCHUAX U
KoJ1Ie0aHMsI BAJIIOTHBIX KypCcOB. DTH (aKTOpbl MOTYT HaPSMYIO BO3/IEHCTBOBATh Ha J10XO/IbI OM3HECA,
0COOEHHO B YCIIOBHSIX HECTaOWIBHOCTH Ha pbIHKaX. /{71 TOro 4yTtoOBl CHU3UTH 3TH PUCKHU, Malble
NPEANPUATHS JOJDKHBI aKTHBHO paboTaTh C MPOrHO3UPOBAHUEM M OTIEPAaTUBHBIM PEaripOBAHUEM Ha
SKOHOMHUYECKHe u3MeHeHus [7]. Eie oqHUM Ba)KHBIM BBI30BOM SIBJISIETCS HEAOCTATOYHBIN YPOBEHb
(UHAHCOBOM TPAMOTHOCTH CpEOW BIAJAENbLIEB Maloro Ou3Heca. ODTO MOXET MPUBECTH K
Hed(P(PEKTUBHOMY yTNpaBICHUIO JEHEKHBIMH IOTOKAMU M pPecypcamMH, 4YTO B CBOIO OYepenb
CIOCOOCTBYET CHIKEHHIO NPUOBUIBHOCTH M Jaxe (QuHaHcoBoMmy kpaxy. s sddexruBHOrO
yIpaBJICHUs] JTOXOJAaMH MajbIM HPEANPHUATHAM HEOOXOIMMO pa3BUBaTh ()MHAHCOBBIC HABBIKH,
BKJIIOYasl IUJJAaHWPOBAaHHE OO/KEeTa, YHpaBlICHUWE JOJAraMH ¥ HWHBECTHLUU B TNPUOBUIBHBIC
HarnpasiieHus. be3 aToro naxe cambie 3 eKTUBHBIE MOJIEIH YIPABICHUS JOXOAAMU MOTYT OKa3aTbCs
HeapdexruBHbIMH [8, 9].

Kpome Toro, B mporecce ympaBieHUs TOXOJaMH MaJIbIX NPEANPUATHN YacTO BO3ZHUKAIOT
npo0IeMbl C IPUBJICUCHUEM U yAep)KaHUeM KBalIU(UIIMpOBaHHOTO mepcoHana. Huskas 3apruiara,
HEIOCTATOK KapbepHBIX BO3MOKHOCTEH M HECTAaOMIBHOCTH OM3HECAa MOTYT MPUBECTH K BBICOKOU
TEKy4YEeCTH KaJpOB. DTO OTPHUIIATEILHO CKa3bIBAETCS HE TOJILKO HA CaMO KOMIIAaHWH, HO U Ha 0011eM
ypoBHE npou3BoauTensbHOCTH [10]. B cBsA3M ¢ 3TMM Ba)kKHO cO34aTh TaKUE yCIOBUS TPYyJa, KOTOpPBIE
MO3BOJIAT YACPKHUBATh COTPYAHUKOB M CTHUMYJIMPOBAaTh MX K BBICOKOH NPOM3BOAMTEIBHOCTH.
Buenpenne o0ydaronux nporpaMm M pa3BUTHE Kapbepbl MOTYT CYIIECTBEHHO CHH3HUTH ATOT PHUCK.
BaxHBIM acmieKToM SIBIISICTCS pa3BUTHE KOHKypeHTocrocoonoctH [11].

Maislie npeanpusaTHs 4acTO CTAJIKUBAOTCS C BBICOKOM KOHKYPEHLIMEHW CO CTOPOHBI KPYIHBIX
UTPOKOB Ha PBIHKE, YTO TpeOyeT MOCTOSHHOW aJanTalMyd W MOUCKA HOBBIX MyTEH JUIs yaepKaHus
KJIMEHTOB. VIHHOBAallMOHHBIE TEXHOJOTHH, YIYYIIEHHE KadecTBa MPOAYKIHH M YCIYT, a TaKxke
aKTHBHOE TPOJIBIKCHHE HA PBHIHKE SBIISIOTCS HEOTHEMJIEMBIMU 3JIEMEHTAMU CTPATErMU Majioro
Ou3Heca 1 OAAePKAHUS U POCTa JOXOAO0B.

3akinouenne

VYhopaBieHue I0XogaMH Mayoro OusHeca TpeOyeT NpPUMEHEHHs KOMIUIEKCHBIX MOAXOJOB,
YUUTHIBAIOIIMX KaK BHYTPEHHHE, TaK M BHEIIHHE (akTopbl. B cTarbe paccMOTpeHbI KIHOYEBbIC
MOJIET U TIOAXONABI K YNPaBICHUIO TOXOJaMH, ONTHUMM3AIMU 3aTpaT U MHUHUMH3AIMU PUCKOB.
Pesynbrarhl ncciieoBaHMs MOKA3bIBAIOT, YTO HauOOJIee YCIECIIHBIMU SIBIISIOTCS THOKHE CTPATETHH,
KOTOpPBIE MO3BOJISIOT MAJIOMY OM3HECY alalTUPOBAThCA K M3MEHSIOUIMMCS PHIHOUYHBIM YCIOBUSM U
3P PEeKTUBHO HCIONIB30BaTh CBOU pecypcbl. Ocoboe BHUMaHUE CIENyeT yAEIUTh WHHOBAIIMOHHBIM
TEXHOJIOTHSIM, aBTOMATH3allMK MPOIIECCOB M BHEAPEHUIO IM(POBBIX MHCTPYMEHTOB JJIsl aHAIM3a
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JI0XOJI0OB M ONTHMHU3ALMU 3aTpaT. B yclloBUAX BBICOKOW KOHKYPEHIMH M OTPAaHUUYEHHBIX PECYPCOB
MaJiblif OM3HEC JOJDKEH cTaTh 0ojiee TMOKMM U TOTOBBIM K OBICTPOMY PEarupoOBaHUIO HA U3MEHEHUS
BHEIIHEH cpeabl. BHenpeHne HOBBIX TEXHOJOTHH, IMOBBIIICHWE (UHAHCOBOW TI'PaMOTHOCTU U
ONITUMH3AIMS OU3HEC-TPOLIECCOB CTAHYT OCHOBHBIMH (PAKTOPAaMH, ONPEACISIONIMMHU yCIIEX MaJIoro
Ou3Heca B OymaymieMm.

[lepcniekTHBBl ~ JaldbHEHIIMX  WCCIEAOBAHMM  MOTYT  BKJIIOYaTh B ce0s  aHaAIU3
MaKpOIKOHOMHUYECKHX (PaKTOPOB, BIUSIOMIMX HA JOXOJBI MAJIOTO OM3HECa, a Takxke 0ojee ITyOokoe
M3yUYCHHE BIUSHUA NU(GPOBU3AIMH 1 MHHOBAIMIA Ha yIIpaBlieHHE 10X01aMu. BaxHO Takxke 00paTHTh
BHUMaHHME Ha HCIOJb30BAaHUE HMCKYCCTBEHHOTO MHTEJIEKTAa M AHAJIWTHUKU OONBIIMX JAHHBIX IS
MIPOTHO3UPOBAHHUS JOXOA0B M ONTUMHU3ALIUN OU3HEC-TIPOLIECCOB.
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Abstract

The rapid advancement of artificial intelligence (Al) has significantly transformed warehouse
operations management. This article examines the practical applications of Al in inventory
forecasting, order picking, real-time tracking, and warehouse layout optimization. Key technologies
such as predictive analytics, autonomous robots, computer vision, and IoT are discussed, with real-
world examples from leading companies like Amazon, Walmart, and DHL. Emerging trends,
including blockchain integration and energy optimization, are also explored. The article highlights
the benefits of Al-driven solutions, such as increased efficiency, cost reduction, and enhanced
decision-making. Despite challenges like high implementation costs and data privacy concerns, the
future of Al in warehousing is promising, with potential for hybrid systems to revolutionize supply
chain operations. This analysis provides insights into leveraging Al for sustainable and scalable
logistics solutions.

Keywords: artificial intelligence, warehouse management, supply chain, predictive analytics,
robotics, IoT.

AHHOTAIUSA

BricTpoe pa3BuTue TexHOJIOTUN UCKyccTBeHHOTO MHTEewiekTa (M) cymecTBeHHO U3MEHHIIO
MOAXOABl K YIPABICHHUIO CKIAICKMMM OllepalusMu. B craTbe pacCMOTPEHBI IPAKTUYECKUE
npuioxenus MU, BkiIo4as mporHo3MpoBaHUE 3aMacoB, cOOp 3aKa30B, OTCICKHUBAHNE B PEalbHOM
BPEMEHHU U ONTUMH3AIMIO IJIAHUPOBKH CKIIa0B. OOCYKIa0TCs KIIIOYEBbIE TEXHOJIOTHH, TAKUE KaK
NPOTHO3HAsl AHAIMTUKA, ABTOHOMHBIE POOOTHI, KoMIlbloTepHOe 3peHue u loT, ¢ mpumepamu
BHeIpeHUs B KommaHusax Amazon, Walmart m DHL. Takxe uHCCIEIyrOTCS TEpPCIEKTUBHBIC
HaNpaBJICHUs, BKIIOYass MHTErpalyio OJOKYeHHa M ONTUMH3AIMIO dHepromnoTpedbineHus. B cratbe
noguepKuBatoTcs npeumyuiecrsa MM-perenuii: nopeimenue 3pQeKTUBHOCTH, CHI)KEHUE 3aTpaT U
yIy4IlIeHHe MpPOIECcCOB MpHUHATUS pemeHnid. HecMoTpss Ha Takue mnpoOiemMbl, Kak BbICOKas
CTOMMOCTh BHEJPEHHUS M BONPOCH KOH(UACHIMATBLHOCTH MaHHbIX, Oynmymee MW B ckiagckux
orepauusx oOeIaeT HOBBIE THOPHIHBIE CHUCTEMBI, KOTOPBIE MOTYT pPEBOJIIOLMOHU3UPOBATH
JIOTUCTHKY. OTOT aHalu3 IPENOCTaBIIIET LIEHHbIE PEKOMEHJALMU Mo ucnoib3oBaHuto UMW g
YCTOMYUBOTO U MACHITAOMPYEMOTO YIPABJICHHUS IETIOYKaMU TOCTaBOK.

KuroueBble c10Ba: MCKYCCTBEHHBIM MHTEIJIEKT, YIPABIECHUE CKIIAJOM, LENOYKU MOCTABOK,
MIPOTHO3HAs aHAIUTHKA, poOoToTexXHHKa, [0T.

Introduction
The rapid advancement of artificial intelligence (Al) has transformed various industries, with
warehouse operations management being no exception. Al technologies, such as machine learning
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(ML), computer vision, and robotic process automation (RPA), are increasingly integrated to optimize
operational efficiency, reduce costs, and enhance accuracy. These developments are critical as global
supply chains face growing complexities and the demand for fast, error-free logistics intensifies.

Warehouse operations are inherently complex, involving inventory management, order picking,
transportation coordination, and workforce allocation. Traditional methods often rely on manual
processes or static systems, which are less adaptable to changing conditions. By incorporating Al,
warehouses can transition to predictive and adaptive systems that respond dynamically to demand
fluctuations, inventory levels, and external disruptions [1].

The purpose of this article is to explore the practical applications of Al in warehouse
management, focusing on its role in enhancing operational efficiency, reducing errors, and supporting
decision-making processes. This analysis will also highlight case studies from leading companies and
provide insights into emerging trends and challenges in the adoption of Al-driven solutions.

Main part

The implementation of Al in warehouse operations has revolutionized key processes, including
inventory optimization, order fulfillment, and workforce management. One of the most prominent
applications is predictive analytics, which uses historical data to forecast demand and optimize
inventory levels [2]. For example, companies like Amazon utilize Al algorithms to predict customer
purchasing patterns, ensuring that stock is replenished proactively.

Another significant development is the use of autonomous robots for order picking and sorting.
Robots equipped with computer vision and machine learning algorithms navigate warehouses,
identify items, and transport them to sorting stations. A well-known example is the Kiva robots
deployed by Amazon, which have significantly reduced order processing times while minimizing
labor costs. Al also enhances supply chain visibility through real-time tracking and analytics. By
integrating Al with Internet of Things (IoT) sensors, warehouse managers can monitor the condition
and location of goods in transit [3]. This technology is employed by DHL, which uses Al to optimize
routing and ensure timely deliveries.

Despite these benefits, challenges such as high implementation costs and the need for skilled
personnel remain barriers to widespread Al adoption. Companies must balance the initial investment
with the long-term benefits of Al-driven efficiency. In addition to these applications, Al-powered
solutions are now employed for optimizing warehouse layouts. Simulation tools generate layouts that
minimize the distance traveled by workers or robots, thus reducing picking times. This approach is
exemplified by Ocado, a British online supermarket, which utilizes Al to streamline warehouse design
and improve order fulfillment rates [4].

Comparative analysis of Al technologies

Al-driven warehouse management relies on a combination of tools, each tailored to specific
tasks. The table 1 below compares key technologies used in warehouse operations [5].

Table 1
Al technologies and their applications in warehousing
Technology | Application | Key benefit Example
implementation
Predictive Inventory Reduces Amazon
analytics forecasting |stockouts
Autonomous |Order Increases Kiva Robots
robots picking accuracy
Computer Quality Detects Walmart
vision control defects
quickly
IoT with AI  |Real-time Improves DHL
tracking visibility
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As shown in Table 1, the integration of these technologies creates a synergistic effect, improving
overall warehouse operations. For example, combining IoT and Al enables seamless communication
between devices, ensuring that warehouse processes are well-coordinated and adaptive to real-time
conditions [6]. Moreover, companies are increasingly exploring hybrid Al solutions that leverage
multiple technologies simultaneously. This approach maximizes efficiency and provides a
comprehensive solution to operational challenges.

The benefits of Al technologies extend beyond isolated applications and significantly improve
warehouse operations when integrated. For instance, the combined use of predictive analytics and
IoT sensors can help warehouses transition from reactive to proactive inventory management. This
integration not only prevents stockouts but also reduces overstock situations, ultimately saving
storage costs and enhancing customer satisfaction.

Autonomous robots, paired with computer vision, further improve operational accuracy and
speed. By enabling robots to identify and correct errors during the picking process, warehouses reduce
waste and improve product quality. Walmart’s use of computer vision for defect detection has
showcased how such technologies ensure high standards while minimizing manual intervention,
allowing employees to focus on more strategic tasks [7].

The trend toward hybrid Al solutions is becoming more evident as companies strive for
comprehensive automation. For example, integrating loT with autonomous robots ensures seamless
coordination between different warehouse zones. Such approaches foster a highly adaptive
environment where processes adjust dynamically to workload fluctuations and external disruptions,
resulting in a resilient and efficient supply chain.

Future prospects and challenges

Emerging trends in Al-driven warehousing indicate a shift toward more sophisticated and
sustainable technologies. One of the most notable developments is the integration of Al with
blockchain to enhance transparency and security in supply chains. Blockchain ensures tamper-proof
data records, while Al analyzes this data to detect anomalies or optimize routing. For example, IBM’s
Food Trust platform demonstrates how this combination can monitor goods from production to
delivery, ensuring both quality and traceability. Another area of growth is the application of Al in
energy management [8]. Warehouses are increasingly investing in Al systems that monitor energy
consumption and recommend optimization strategies. By identifying patterns of high energy usage,
Al can suggest alternatives that reduce costs and environmental impact, supporting sustainability
goals. The data presented in Figure 1 highlights the growing importance of Al technologies, with
investments surging across robotics, analytics, and IoT. This trend reflects the increasing reliance on
Al for operational improvements and competitive advantage [7].
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Figure 1. Al investment growth in warehousing (2020-2024)
Despite these advancements, challenges persist in the form of data privacy concerns and the
complexity of integrating new technologies with legacy systems. Addressing these challenges will
require a combination of technical innovation, regulatory frameworks, and workforce training

Kypnan «xonomuka u ynpasinerue» Ned/2024 31



Hayunoe m3pnarensctBo «lIpodeccnonanbHbIi BECTHHK

programs. In summary, the future of Al in warehouse operations lies in its ability to integrate various
technologies, optimize resource usage, and adapt to evolving supply chain demands [9]. Companies
that embrace these innovations stand to gain a significant competitive edge, positioning themselves
for long-term success in the logistics sector.

Case studies and real-world implementations of Al in warehousing

To understand the practical implications of Al in warehousing, it is essential to examine real-
world case studies and explore how leading companies have leveraged these technologies. The
following section presents a detailed analysis of various Al-driven implementations, focusing on the
outcomes and key lessons learned. Table 2 provides an in-depth comparison of Al-driven initiatives,
their applications, benefits, and the challenges encountered.

Table 2
Case studies of Al applications in warehousing
Company | Technology used | Application Benefits achieved Challenges faced
Amazon |Predictive Inventory Reduced processing times | High initial costs for
analytics, forecasting, by 40%; improved robot deployment
autonomous order picking customer satisfaction
robots
Walmart |Computer vision |Quality control |Reduced defective items |Integrating Al
by 25%; enhanced systems with legacy
product reliability software
DHL IoT with Al Real-time Improved delivery Data privacy
tracking accuracy by 20%; concerns and IoT
optimized routes device management
Ocado Simulation tools, |Warehouse Increased order Limited scalability in
ML layout fulfillment efficiency by |smaller warehouses
optimization 30%
Prologis | Al for energy Energy Reduced energy costs by | Adapting Al
management optimization 15%; supported algorithms to
sustainability goals varying warehouse
sizes
IBM Blockchain with | Supply chain Enhanced traceability and | Resistance to
Al transparency reduced fraud adopting blockchain
technology

The examples in Table 2 highlight how companies have implemented Al technologies to
address specific operational challenges and achieve tangible benefits. Amazon's use of predictive
analytics and autonomous robots, for instance, has set new benchmarks in order fulfillment efficiency.
However, the case of Prologis underscores that even the most advanced Al solutions require
adaptability to different warehouse environments [10].

Real-world implementations demonstrate the potential of Al to transform warehousing. Yet,
success is contingent on addressing unique challenges such as system integration, workforce
adaptation, and initial investment barriers. The scalability of these technologies also varies, making
them more suitable for large-scale operations in some cases. The examples from Walmart and DHL
showcase the importance of combining multiple Al technologies to create comprehensive solutions.
By leveraging computer vision and IoT, these companies have not only enhanced operational
accuracy but also built more resilient supply chains capable of responding dynamically to disruptions
[11,12].

As the logistics sector evolves, companies will need to focus on creating hybrid Al ecosystems
that integrate diverse technologies, allowing for seamless communication and operation across
different facets of warehouse management. Collaboration with technology providers and continuous
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workforce training will be critical in overcoming adoption hurdles and ensuring the long-term success
of Al-driven strategies.

Conclusion

The integration of Al in warehouse operations management has revolutionized the logistics
sector, setting new benchmarks for efficiency, accuracy, and sustainability. Companies adopting Al
technologies such as predictive analytics, autonomous robots, and IoT have significantly enhanced
their capabilities to manage inventory, optimize layouts, and fulfill orders with unprecedented
precision. These advancements demonstrate how Al can address the complexities of modern supply
chains, providing solutions that are both scalable and adaptable. Despite the transformative potential
of Al challenges such as high implementation costs, workforce training, and data privacy remain
significant hurdles. Addressing these issues requires a strategic approach, including phased
deployment, collaboration with technology providers, and the establishment of regulatory
frameworks to ensure data security. Furthermore, fostering a culture of innovation and adaptability
within organizations is critical to overcoming resistance to new technologies.

Looking ahead, the future of Al in warehousing lies in the development of hybrid systems that
integrate diverse technologies for seamless operations. By combining Al with blockchain, sustainable
energy solutions, and advanced robotics, companies can achieve a competitive edge while
contributing to global sustainability goals. Organizations that embrace these innovations will be well-
positioned to navigate the evolving demands of the logistics industry and achieve long-term success.
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AHHOTAIUA

D¢ dexTuBHOE ynpaBieHUE PUCKAMH B CTPOUTEIBHBIX MPOEKTaX SBISETCS BAXXHOM 3aJayeid,
MO3BOJISIONIEH CHU3UTH M3JIEP’KKHU, MTOBBICUTH KaY€CTBO U COOJIOCTH CPOKHM BBIIOJIHEHUs paboT. B
CTaThe PACCMOTPEHBI OCHOBHBIEC METO/IbI HICHTU(DHUKALINH, OLIEHKH U MUHUMU3AIH puckoB. Ocoboe
BHUMAaHHE Y/IEJICHO MPUMEHEHUIO HU(POBBIX MHCTPYMEHTOB, Takux kak BIM-texnomoruu, lIoT u
aHAJIMTUYECKOE MIPOTpaMMHOE 0OecIieueHre, KOTOphIe CIOCOOCTBYIOT aBTOMATH3AIMH IIPOLIECCOB U
yIYYIIEHUIO MPOTHO3UpoBaHMs. [IpuBeneHBl MpaKTUYeCKHe NPUMEpPhl U TpadUUecKUil aHau3,
JEMOHCTPUPYIOIIMA TPUOPUTETHOCTh YIIPABJICHUSA KIHOYEBBIMU puckaMu. CnenaH BBIBOA O
HEOOXOIMMOCTH JaIbHEHIIIET0 BHEAPEHUS MCKYCCTBEHHOTO MHTEJUIEKTAa W MAIIMHHOTO OOYYeHHUs
IUIsL TIOBBIIIEHUS 3()(HEKTUBHOCTH PHCK-MEHEKMEHTA U KOHKYPEHTOCIOCOOHOCTH CTPOMTEIbHBIX
KOMITaHUH.

KirueBble cjI0Ba: pPHUCK-MEHEIKMEHT, CTpOHMTENbHbIe TpoekThl, BIM, uudpossie
nHCTpyMeEHTHI, [0T, orieHKa puCKOB.

Abstract

Effective risk management in construction projects is an essential task that helps reduce costs,
improve quality, and meet deadlines. This article explores key methods of risk identification,
assessment, and mitigation. Particular attention is given to the use of digital tools such as BIM
technologies, IoT, and analytical software, which enhance process automation and forecasting
accuracy. Practical examples and graphical analysis demonstrate the prioritization of managing
critical risks. The conclusion emphasizes the need for further integration of artificial intelligence and
machine learning to improve risk management efficiency and the competitiveness of construction
companies.

Keywords: Risk management, construction projects, BIM, digital tools, 10T, risk assessment.

Brenenue

CoBpeMeHHbIE CTPOHUTEIbHBIE MPOEKTHl OTIMYAIOTCS BBICOKOM CTEMEHBIO CIIOKHOCTH U
MHOTOYMCIIEHHBIMU PUCKaMU, KOTOPbIE MOT'YT OKa3bIBaTh 3HAYUTEIILHOE BIUSHIE Ha CPOKH, KAUECTBO
U CTOMMOCTh Pa0OT. PHCK-MEHEIXKMEHT CTaHOBUTCS Ba)KHBIM HHCTPYMEHTOM B JIOCTHXKCHHUU
MIPOEKTHBIX LIEJIeH, TOCKOJIbKY OH MO3BOJISIET HE TOIBKO MUHUMH3HPOBATH BEPOSITHOCTD HACTYIUICHUS
HEeOIaronpusTHBIX COOBITHH, HO U COKPAaTUTh PACcXO/bl 3a cueT 0osee 3(pPeKTUBHOTO pacpeereHus
pecypcoB. DKOHOMHUECKHE M TEXHUYECKHE PUCKH B CTPOUTEIHCTBE BKIIOUAIOT B c€0sl N3MEHEHHS
CTOMMOCTH MaTepHajioB, 3a/IEPKKU TMOCTABOK, OMIMOKHU MPOEKTUPOBAHMS, a TAKXKE YEIOBEUECKUN
(bakTop. DTH PUCKU YACTO MPUBOJAT K YBEINYCHUIO CTOUMOCTH MPOEKTOB, YTO OCOOEHHO KPUTUIHO
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B YCIIOBUSIX PACTyIIeH KOHKYpPEHIIMH Ha pbIHKE. D(()EeKTUBHOE yMpaBICHHE PUCKAMH IO3BOJISICT
CTPOUTENLHBIM KOMIAHUSIM CHIDKATh M3IEPKKU 3a CUET MNPUMEHEHHUS IPEBEHTUBHBIX MEp HU
ONTUMU3ALNH TPOLECCOB.

Henp paHHOW cTaTbu — pPAacCMOTPETh KIIOYEBBIE METOABl YIPABICHUS PUCKAMHU B
CTPOUTENLHBIX MPOEKTaxX C aKIEeHTOM Ha CHIKEHHE 3aTpar. B crarke OyayT mpoaHAIM3HpPOBAHBI
MOAXOAbl K WACHTU(UKAIIMKA PUCKOB, METOABl WX OILEHKH, a TAKXKE CTPATeTMH CHUXKCHHUS UX
BO3/ICHCTBHSI HA OOIIYI0 CTOMMOCTD MTPOEKTA.

OcHoBHasl YaCTh

s 2pPeKTUBHOTO YINpaBICHUsS PUCKAMH HEOOXOAMMO CHadalia WX BBISIBUTH. K OCHOBHBIM
METOZaM HACHTU(UKALMKA OTHOCSATCS: aHaIN3 JOKYMEHTAIIMH, MO3TOBBIE IMITYPMBI C Y4acTHEM
KOMaH/Ibl TIPOEKTa, CPABHEHUE C aHAJIOTHYHBIMH MPOEKTaMH (OEHUYMApPKHUHT) U OMPOCHI HKCIIEPTOB.
Ha srane uaentudukanuy BaXXHO yUUTHIBATH HE TOJIBKO OUYEBUIHBIC, HO U CKPBITHIC PHCKH, TAKHE
KaK M3MECHEHHS B 3aKOHOJATEIILCTBE HITU BO3/ICHCTBUE KIMMATHIeCKUX GakTopos [1].

[Tocne umeHTUUKAIIMU PUCKOB MPOBOAUTCS WX KOJIMYECTBEHHAs M Ka4eCTBEHHAs OIICHKA.
KonuuectBeHHas olieHKa BKIIIOYAET aHAJIU3 BEPOSATHOCTH HACTYIUJICHUS PUCKA U €0 MOTEHIIUAIBHOTO
¢unancoBoro ymepba [2]. KauecTBeHHas oleHKa, HANpOTHUB, OPHEHTHUPOBAHA Ha ONpEAETICHHE
MIPHOPHUTETOB PHUCKA U €r0 BO3ACUCTBUS HA MPOEKT. [IprMep OIeHKH pricKa TPECTaBICH B TaOIHIIe
I.

Tabmuna 1

[IpuMep OLIEHKU PUCKOB B CTPOUTEIHHBIX TPOEKTaX
HanmenoBanue |BepositHoCcTh | @HHAHCOBBIE|YpPOBeHEL | MeToAbI Cpok
pucKa (B %) MOCJIeACTBUA |PUCKA | CHHIKEHUSA peaju3zanuu

(B MJuIH pyo0.)
3anepxka 70 10 Bricokuii | JloroBopsl ¢ 1 Mecs1g
MOCTaBKH pe3epBHBIMU
MaTepuaioB MOCTaBUIUKAMU
Omunbxa 50 15 Beicoxkwnii | [IpoBepka 2 Henenu
MPOEKTUPOBAHUS YepTeKEN,
MIPUBJICYCHUE
AKCIIEPTOB

[ToBbiIEHHE 40 5 Cpennuii | [lonrocpounsie 1 rox
CTOMMOCTH KOHTPAKThI
MaTepuaioB
Huskas 30 7 Cpennuii | lononnurensHoe |3 mecsna
KBTI (UKL o0yuyeHue
pabouunx
Henpensunenusie |20 3 Huskuit | ['ubKoCTh B 1 nenens
MOTOIHBIE [JIAHUPOBAHUU
yCJIOBHS
N3menenus B 15 2 Huzkuii | Koncynbrauuu ¢ | [locTostHHO
3aKOHO/IaTEJILCTBE IOpUCTaMU
[Tonomka 25 8 Cpennuii | Perynsipnoe 1 mecsing
obopymoBaHus TEeX00CITy)KHBaHHE

Tabmuua 1 AeMOHCTpHUpYET MNpPaKTUUYECKHH MOAXOA K OLEHKE PHUCKOB B CTPOMUTEIBHBIX
MPOEKTaX, MO3BOJASA BBIICIUTh HauOoiee KPUTHUYHBIE OONACTH JAJS MPHUHATHUS YHPABICHYECKUX
pemienuii. Hampumep, puck 3aiepKKM IIOCTaBKA MAaTepUANIOB, MMEIOIIUN BBICOKMH YPOBEHBb
BEPOSITHOCTH U 3HAUUTENbHBbIC (PMHAHCOBBIC MOCIEACTBHSA, TPEOyeT MPUOPUTETHOTO BHUMAHMA.
IIpuMeHeHre NOroBOPOB C PE3EPBHBIMU IOCTABLUIMKAMH IIOMOIaeT MUHUMH3UPOBATH J3TOT PHUCK,
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obecrieunBas yCTOWYMBOCTH LIEMOYKH MOCTaBOK [3]. HTerpanus OTBETCTBEHHOCTH 32 YIIPaBJICHUE
pUCKaMU TaKXe MrpaeT KIIOYEBYIO poib. KakIblil puUCK 3aKpemuIseTcsl 32 OTBETCTBEHHBIM JIMIIOM,
YTO MO3BOJIIET CBOEBPEMEHHO OTCJIE)KUBATH CTATYC BBIIIOJHEHUS MEPOIPUATHUH 10 €r0 CHUKEHHUIO.
Takolf TOAXON TMOBBIMIAET MPO3PAYHOCTH IPOLIECCOB YIMPABIECHUS] PUCKAMH U CIIOCOOCTBYET
YAYUIIEHNIO KOOPAWHALMY BHYTPU POEKTHOW KOMaH/IbI.

Kpome TOro, wucnonb3oBaHuHE€ pa3IUYHBIX METOAOB CHW)KEHHS PpHUCKOB, TaKMX Kak
JONTOCPOYHBIE KOHTPAKThl, OOyueHHE TepcoHania M THOKOCTh B IJIAHWPOBAHHH, CO37AeT
MHOTOCJIOHHYIO CHUCTEMY 3allUThl OT HEOJaromnpHATHBIX COOBITUH. DTO OCOOCHHO BaXXHO IS
KPYNHBIX CTPOMTEIbHBIX IPOEKTOB, IJI€ PUCKM MOTYT HAKaIUIMBAThCA U YCWIMBATh APYT Jpyra,
NpUBOIS K 3HAYMTENBHBIM IepepacxofaM Oromkera. Pa3paboTka KOMIUIEKCHBIX —CTparerui
yIPaBICHUsI pUCKAMU CTAHOBUTCSA HEOTHEMIJIEMOM YaCThIO YCIEIIHOTO IPOEKTHOIO YIIPaBJICHUS.

IndpoBbie HHCTPYMEHTHI B YIIPABJIE€HHH PHCKAMH CTPOUTEIbHBIX MIPOCKTOB

CoBpeMeHHbIE CTPOHUTEIbHBIE MPOEKTHl BCE Yallle MCIONIB3YIOT HU(PPOBBIE TEXHOIOTHUH IS
ynpaBieHust puckamu. [IprMeHeHHe crenuaan3upoBaHHOro mnporpamMmmHoro oOecnedenus (I10)
MO3BOJISIET ABTOMATU3UPOBATh MPOIECC HUACHTU(UKAIMHM, OLEHKM W MOHUTOPHHIA PHUCKOB, YTO
JieaeT yOpaBlIeHHE NpoeKTamMHu Oojiee Mpo3pauyHbiM U 3PQeKTHBHBIM. B manHoM pasnene
paccMOTpHUM KJIHOUeBbIe IU(POBbIE HHCTPYMEHTBI, KOTOPbIE aKTHBHO MMPUMEHSIOTCS B CTPOUTEIIBHOM
otpacnu [4].

IIporpamMHble peleHus JJIs ynpasjeHus npoexktamu. [lonynspHsie muardopmsbl, Takue
kak Primavera P6, Microsoft Project u PlanRadar, npenocrapnsior QpyHKIMM 151 TUIAHUPOBAHUS
U YNpaBJIECHUS CTPOUTEIbHBIMU IPOEKTaMU. JTU CUCTEMBI IO3BOJISIOT BBISBIATH y3KHE MECTa B
MIPOEKTE, aHAIM3UPOBATh PECYPCHI M MMPOTHO3UPOBATh BO3MOXKHbIe pucku. Hanpumep, Primavera P6
MOJAECPKUBAET aBTOMAaTUYECKUN pacueT KPUTUUECKOTO ITyTH U TIO3BOJISIET MOJEINPOBATH CLIEHAPUH
JUI OLICHKY BIIMSIHUSA 33JI€P’KEK HA CPOKHU U 3aTPaThl.

Ucnonv3osanue BIM (Building Information Modeling). BIM-texHonoruu sBiastoTcs
OAHUM H3 Haumbonee >PPEKTHBHBIX NHU(PPOBBHIX HHCTPYMEHTOB IJIsi YHPABICHUS PHUCKAMH B
ctpoutenbcTBe. [Iporpammsl, Takue kak Autodesk Revit unu Tekla Structures, nossosstor
co3[aBaTh TpPEXMEpHBbIE IM(POBBHIE MOJENW 3IaHHH, KOTOpble BKIIOUAIOT JaHHbIE 000 BCEX
anieMeHTax KOHCTpykuuu. BIM momoraer BbIIBUTH BO3MOXHBIE KOJUIM3UU MEX]Y HWHKEHEPHBIMU
CHCTeMaMHM Ha CTaJMU TNPOEKTUPOBAHMS, YTO 3HAYUTEIHHO CHUKAET BEPOATHOCTH OMIMOOK W
JIOTIOJIHUTENBHBIX 3aTpaT Ha 3TaIle CTPOUTENILCTBA.

CucreMbl MOHUTOPHHIA B peaJbHOM BpeMeHu. uTepHet Bemei (IoT) u cBs3aHHBIE C HUM
MHCTPYMEHTBI, TaKu€ KakK JaTYUKM M TPEKEpbl, aKTUBHO MHCIIOJIB3YIOTCA JUIsl MOHUTOpPHHIA
CTpOUTENBHBIX Iulomanok. Takue pemenus, kak Trimble Connect niu HoloBuilder, no3somstor
OTCJIEKHMBATh COCTOSIHUE 000pYIOBaHMUs, IEPEMEIIEHIE MAaTEPUAIOB U MIPOrpecc padoT B pealbHOM
BPEMEHHU. JTU JIaHHbIE aBTOMAaTMYECKH MHTETPUPYIOTCS B CUCTEMBI YIIPABIECHUS IPOEKTaMH, UTO
IIOMOIaeT ONEPAaTUBHO pearupoBaTb HAa M3MEHEHHMS M MHHMMM3UPOBATb PUCKH IPOCTOS WM
IIOJIOMOK.

IIporpammHoe obGecredyeHne I aHAJIM3a PUCKOB. /[ KaueCTBEHHOIO aHajIM3a PHUCKOB
HCIOJIB3YIOTCS CHelUalIn3upoBaHHble nporpaMMbl, Takue kak @RISK ninu RiskWatch, xoropeie
MI03BOJISIIOT MOZAEIUPOBATh CLIEHAPUHU U OLIEHUBATh UX BEPOSTHOCTh. DT HHCTPYMEHTHI OCHOBAHbI Ha
Metone MonTe-Kapno u JApyrux CTaTUCTHYECKHMX TIOAXOIAaX, YTO MO3BOJseT Oojiee TOYHO
MIPOTHO3UPOBATH BO3MOXKHBIE TIOCIEICTBHS PHUCKOB U Pa3pabaThIBaTh CTPATETUN UX MUHUMH3AIIHH.

IIpenmymecTBa uudpoBbix HHCTPyMeHTOB [S]. IlpumeHeHune 1UPPOBBIX pELICHUN B
CTPOUTENIBHBIX IPOEKTAX JAET CIEAYIOIINE IPEUMYIIECTBA:

1. CHuxkeHHe YeJIOBe4eCKOro (paktopa. ABTomMaru3alys MpoLEeCCOB MUHUMM3UPYET BIIMSHUE
OIIMOOK, CBS3aHHBIX C YEJIOBEUECKUM (DaKTOPOM.

2. DOxoHomus BpeMeHH. [{1dpoBbie MHCTPYMEHTHI MO3BOJIAIOT OBICTPO MACHTU(PHUIMPOBATH U
OLIEHMBATh PUCKH, YCKOPSISI IPUHATHE PEIICHUN.

3.  IIporHo3upoBanue m MOHUTOPHUHL. Vcnons3oBanue loT u ananutuyeckoro I1O mo3Bosser

BECTH IPOrHO3UPOBAHUE U MOHUTOPHHT B PEXKUME PEAIIBHOTO BPEMEHH.
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4.  HWurerpanms AaHHbIX. [{uppoBbie HHCTPYMEHTHI 00€CTIEUNBAIOT JOCTYITHOCTD BCEX JaHHBIX
B €IMHOM CHCTEME, YTO YIIPOLIAET B3aUMOACHCTBUE MEXK/1Yy YUACTHUKAMHU IIPOEKTa.
Buenpenne mUQPOBBIX TEXHOJOTMHA CTAHOBUTCS HEOTHEMJIEMOH 4YacTbiO COBPEMEHHOTO

CTPOMUTEIBHOTO CEKTOpa, YTO TIO3BOJISIET HE TONBKO 3((EKTUBHO YNPaBIATh PUCKAMH, HO U

ONITUMH3UPOBATH 3aTPaThl, OBHIIIAS KOHKYPEHTOCIIOCOOHOCTh KOMITaHUH.

AHaJIN3 PHCKOB B CTPOMTEJIBHBIX IPOEKTAX
D¢ dexTuBHOE yNpaBIeHHWE PHCKAMU B CTPOUTENBHBIX MpPOEKTaxX TpeOyeT He TOJNBKO HX

UACHTU(UKAIMK U OIICHKH, HO M BU3YyaIM3alUu i Oosee MIyOOKOro MOHMMAaHMs B3aMMOCBS3EH

MEXIy BEpOSTHOCTHIO M (PMHAHCOBBIMH TOCIEACTBHSIMU [6]. BusyanbHbI aHanu3 mnomoraer

BBIJICJIUTH KITIOYEBBIE PUCKH, KOTOPBIE TPEOYIOT IPUOPUTETHOTO BHUMAHHS.

Pucynok 1 gemoHcTpupyeT, 4To Hambosiee 3HAYMMBIMH PUCKAMU SIBISIIOTCS TE€, KOTOpBIC

XapaKTEePU3YIOTCS BBICOKOM BEPOSTHOCTHIO M 3HAYUTEILHBIMU (PUHAHCOBBIMH TTOCIIEACTBUSMHU.

AHanus PUCKOB B CTPOUTENbHbIX NPOeKTax

% OUMGKa NPOEKTUPOBaHMA
12
10 % 3anepxKa NOCTaBKM MaTepHanos

8 3¢ Monomka 060pyAoBaHHs

¢ Hu3kas keanmdukaums pabosnx

®uHaHCcoBbIe NocneacTeuns (MaH pyb.)

% MosbiweHve CToNMOCTH MaTepuanos

X Henpensnaennsie noroawsie ycnosua

2 X M3meHenus 8 3aKoHogaTenscTRe

20 30 40 50 60 70
BepoaTHOCTL pycka (%)

Pucynok 1. AHanu3 puCKOB B CTPOUTENIBHBIX IPOEKTaX

Pacnpenesienne pecypcoB 4 30H OTBeTCTBEHHOCTH |7]. Busyanuszarus puckoB uepes rpaduk
1o3BoJIsIeT 3(h(HEKTUBHO pacrpenennTh pecypcbl. Hanpumep, BBICOKO BEPOSTHBIE PUCKU C OOJIBIIMMU
MOCIENCTBUSAME TPeOyIOT OOJIBIIEr0 BHUMAHHS CO CTOPOHBI YIPaBIEHUYECKUX KOMaH, B TO BpeMs
KAaK HU3KHE PUCKM MOTYT HaXOAMTHCS IO KOHTPOJIEM HA YPOBHE JIMHEHMHBIX MEHEKEPOB. Takoi
IIOXOZ IT03BOJISIET HE NIEPETPYkKaTh KIOUYEBBIX COTPYAHUKOB U COXPAHATh PECYPCHI AJIs YIIPABICHUS
HanOosee 3HAYUMBIMHU yrpo3aMu. J[Jsl Ka)XI0ro pucka TakkKe Ba)KHO HAa3HAYUTh OTBETCTBEHHOTO,
KOTOPBIN OyJeT CIIEAUTH 3a BBIMOJIHEHHEM Mep M0 CHH)KEHHIO €r0 BEPOSTHOCTH WIIM TOCIEICTBHMA.
BxiroueHue 30H OTBETCTBEHHOCTH B CUCTEMY MOHHUTOPMHIA DPHUCKOB J€JacT yIPaBICHUE
MPO3pAaYHbIM U TIO3BOJIAET U30eraTh 1yONupoBaHHs yCHUITHA.

Crparerum MHMHUMHM3alIHM PpHucKoB. [paduxk momoraer paszpaboraTh cTpareruu
MHUHHMMM3ALHUHA PUCKOB, OPUEHTUPOBAHHBIC HAa UX IPUPOAY U BIMSIHUE HA NPOEKT. JUIg PUCKOB C
BBICOKOW BEPOSTHOCTBIO CIIEAYET IPUMEHATH METOABI NPEAOTBPALICHUS, TAKUE KAK 3aKIIOYCHHUE
JOJITOCPOYHBIX KOHTPAKTOB MJIM aBTOMAaTU3aLMs POLECCOB. 11 PUCKOB ¢ HU3KOH BEPOATHOCTHIO,
HO OOJIBIIMMHU MOCIEACTBUSIMHU, HAIPUMED, TPUPOTHBIX KATACTPOd, aKTyaJIbHBI CTPATETUH CHUKECHUS
MOCIIEICTBUH, BKIIOUasi CTPAXOBaHUE UJIHM CO3/IaHUE PE3EPBHBIX (POHIOB.

IToHuMaHKEe B3aMMOCBA3E€M MEKIY PUCKAMHU IIO3BOJIIET IIPOCKTHBIM KOMAaHIaM aJalTUPOBATh
CBOU TOJIXO/Ibl, YMEHbIIIasi BEPOSTHOCTh HACTYIUICHUS! KPUTHUECKUX COOBITUI U CHIYKAs UX BIIMSIHUE
Ha OIO/KET U CPOKH BBITIOJIHEHHS! IPOEKTOB.

Baunsinne Bu3yanu3anuy HAa NpuHATHe pemieHni [8]. BusyanbHoe nmpencTaBieHne TaHHBIX
3HAUUTENIFHO YIPOUIAET MPUHATHE pelieHuil. PykoBoauTenn npoekToB MOTYT OBICTPO ONpPEAETHTh
HanOomnee ysa3BUMbIE OONACTH W CKOHLIEHTPUPOBATh pecypchl Ha MX yKpemieHuH. Kpome Toro,
rpaduK MOXET CIY)KUTh HHCTPYMEHTOM KOMMYHHKAllMM C 3aKa3udkaMd M HHBECTOpPaMH,
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JIEMOHCTPHUPYS TEKYUIHMH YypOBEHb KOHTPOJIA W TNPEANPHHUMAEMbIE MEphbl sl 0OeCredeHUs
CTaOMIIBHOCTH MPOEKTA.

WHcTpyMEHTBI BU3yaIU3allMK TAK)Ke IOMOTal0T IPOBOJUTH PETYIISPHBIE IEPECMOTPBI PUCKOB,
YTO OCOOCHHO BaXHO B YCIIOBHSIX HM3MEHSIOLIMXCS BHEUIHUX (DAKTOPOB, TaKMX KaK pPHIHOYHBIC
KoJie0aHMsI WJIM U3MEHEHHUS B 3aKOHOAATEIILCTBE.

IHocTosIHHBIIT MOHMTOPMHI W YJy4YllleHHE MPOLEeccOB. AHAINW3 PHCKOB JIODKEH OBITH
HenpepbIBHBIM TporieccoM. Co3aHne JUHAMUYECKOM MOJEeNH, KOTopas OOHOBIISETCS B pealbHOM
BPEMEHM Ha OCHOBE HOBBIX JaHHBIX, IO3BOJSET YUMTHIBATh W3MEHEHUS B IPOEKTHOW CpEre.
Hanpumep, oOHOBIIEHHE BEPOSTHOCTH PHCKA B 3aBUCUMOCTH OT TEKYIIUX IMOTOJHBIX YCIOBHHA WIN
MOHUTOPUHIA IIOCTaBOK Marepuayos yepe3 loT-ycTpolicTsa.

BHeznpenune cucteMbl MOHMTOPHHIA PUCKOB C HCIIOJIb30BAaHHEM COBPEMEHHBIX IH(PPOBBIX
TEXHOJIOTHi, OTTMCAaHHBIX paHee, 3HAUNTENFHO TOBBIIIAET TOYHOCTH IIPOTHO30B U IIOMOTaeT ObIcTpee
pearupoBarb Ha yrpo3bl.

IHorenuman aas yay4dimieHMss pucK-MeHemxMeHTa [9, 10]. PaccmarpuBaemsblii moaxox K
yTpaBJICHUIO PUCKaMH, OCHOBAHHBIN HAa UX BU3yaJH3allMU U HHTETPALUU IU(POBBIX HHCTPYMEHTOB,
CO3JaeT MOTEHIINAJ JIJIs JaTbHEHIIIEr0 COBEPIICHCTBOBAHUS CTPOUTEIBHBIX MporieccoB. PazpaboTka
MoJIeNieil ¢ y4eTOM UCKYCCTBEHHOTO MHTEJUIEKTA U MAIIIMHHOTO 00y4Y€HHsI O3BOJIUT IPOTHO3UPOBATh
PHUCKH C BBICOKON TOYHOCTBIO, a aBTOMATU3aLlUsl NIPOLIECCOB UX MUHUMU3ALIUYU CIENIAET yIPaBICHHUE
6oinee 3(h(heKTUBHBIM.

Vcnonb30BaHNE JaHHBIX, COOPaHHBIX M3 MPEIBIIYIIMX HMPOEKTOB, CIIOCOOCTBYET CO3IAHHUIO
0a3bl 3HaHUH, KOTOpask MOXET NMPUMEHATHCS I CHIDKEHUS] PUCKOB B OyAyIIMX MpoekTax. Takoi
MOJIXOJ1 MTO3BOJISIET CTPOUTEIBHBIM KOMITAHUSM HE TOJIBKO M30eraTh JHUIITHUX 3aTPaT, HO U MOBBIIIATh
CBOIO KOHKYPEHTOCTIOCOOHOCTh Ha phiHKe [11].

3akiouenne

D¢ dexTuBHOE YIpaBiIeHUE PUCKAMH B CTPOUTENBHBIX MPOEKTaX UIPaeT KIIOYEBYIO pOJb B
CHIDKCHHMHU 3aTpar, MOBBIIICHUH KauecTBa padOT U COONIONCHHUU CPOKOB. PaccMOTpeHHBIE METOIbI
UACHTU(PUKAIIMA U OLEHKU PUCKOB, JONOJIHEHHBIE COBPEMEHHBIMHU IU(PPOBBIMU HHCTPYMEHTaMH,
MO3BOJISIIOT HE TOJIBKO MUHHMM3HMPOBATh BEPOSATHOCTh HEONAroNnpHITHBIX COOBITHI, HO U 3apaHee
IUTAHUPOBATh MEPHI M0 YCTPAHEHUIO UX MOCIIEACTBHIA.

Hcnonb3oBanne BIM-texnomoruii, loT, aHamuTH4YecKoro mnporpaMMHOrO oOecrieueHus |
BU3YaJIM3aIMM JaHHBIX CIIOCOOCTBYET CO3IAHHIO MPO3PAYHOIl U aJanTUBHOW CHCTEMBI YIPaBICHUS
MPOEKTaMH. DTH HHCTPYMEHTHI HE TOJIBKO IMOBBIIIAIOT TOYHOCTh IPOTHO3UPOBAHUS, HO U 00JIeTr4aoT
IIPUHATHE pEIIEHUH Ha BCEX J3TallaX peaju3aluy CTPOUTENBbHOro mnpoekra. Kpome Toro, ux
BHE/IPEHHE CIOCOOCTBYET YAYYIIEHHI0 KOMMYHHKAIIMA MEXIY YYaCTHMKaMU NpOeKTa U Oonee
3¢ (hEeKTUBHOMY paclpeeNICHUIO PECYPCOB.

B Oymymem pa3BuUTHE pUCK-MEHEIKMEHTa OyaeT Bce OOMbIle OPHUEHTUPOBATHCS Ha
NPUMEHEHHE MCKYCCTBEHHOTO MHTEIJIEKTa M MAIIMHHOTO 00y4YeHMs, 4TO 0oOecreduT 0ojiee TOUHbIe
IIPOTHO3bl U aBTOMATU3ALMIO IPOLECCOB yIpaBicHUs. BHeApeHne Takux TEXHOJIOIMil BMecCTe ¢
MOCTOSIHHBIM MOHMTOPHMHIOM M HaKOIUIEHHEM 0a3bl 3HAHWUN MO3BOJHUT CTPOUTEIHHBIM KOMIIAHUSIM
MOBBIIIATh CBOK KOHKYPEHTOCIIOCOOHOCTbh, CHMYKAsl M3ACPKKU U aJANTUPYICh K M3MEHSIOIIUMCS
YCIIOBUSIM PbIHKA.
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Abstract

The article explores key sustainable development strategies for energy companies, focusing on
the adoption of renewable energy sources (RES), technological innovations, and digitalization.
Special attention is given to successful practices of global leaders like NextEra Energy and Iberdrola,
which have achieved significant carbon emission reductions. The role of advanced technologies,
including artificial intelligence, Internet of Things (IoT), and blockchain, in optimizing operations
and improving energy efficiency is analyzed.

Challenges and opportunities in emerging markets are also discussed, where financial and
infrastructural barriers hinder RES adoption. Proposed solutions include green bonds, public-private
partnerships, and workforce development programs. In conclusion, the article highlights the necessity
of collaborative efforts among governments, companies, and research institutions to drive sustainable
and innovative development of the energy sector.

Keywords: sustainable development, renewable energy sources, technological innovations,
digitalization, energy efficiency, blockchain.

AHHOTAIUSA

B crarbe paccMaTpHUBarOTCs KIIFOUEBBIE CTPATErMU yCTOMYMBOTO PA3BUTHS )11 SHEPIETUYECKUX
KOMIaHWUHU, BKJIIOYasi BHEJPEHUE BO30OHOBIIIEMBIX UCTOYHMKOB 3Hepruu (BUD), Texnonornueckue
MHHOBaIMM W 1MdpoBuzanuio. Ocoboe BHUMAHUE YIENEHO YCHEIIHBIM MPAaKTUKAaM MHPOBBIX
munepoB, Takux kak NextEra Energy u Iberdrola, koTopble qOCTUINIM 3HAUUTENBHOTO COKPALICHHS
BBIOPOCOB yriiepona. AHAIU3UPYETCS POJib COBPEMEHHBIX TEXHOJIOTHH, BKIIIOYAsh MCKYCCTBEHHBIN
unTeIekT, naTepHeT Bemel (IoT) u GokdeliH, B ONTUMU3ANNUN TIPOU3BOICTBEHHBIX MPOIECCOB U
MOBBIIIEHUH SHEProdPPEKTUBHOCTH.

OTnenbHO paccMaTpHUBAIOTCS MPOOJIEMBl U TMEPCIEKTUBBI Uil Pa3BUBAIOIIMXCS PHIHKOB, TJIE
¢uHaHCOBBIC U MHPPACTPYKTYypHBIE OTPAHUYCHUS MPEMATCTBYIOT BHeaApeHuto BUD. Ipemnaratorcs
MyTH PELICHHS, BKJIIOYAs 3€JIEHbIe 0OIUraliy, TOCY1apCTBEHHO-YACTHOE MAPTHEPCTBO U MPOTPaMMBI
MOBBIIIEHUS KBaMH(uKanuu. B 3akimroueHne moquepkuBaeTcs HE0OOX0AUMOCTh COBMECTHBIX YCHUIIUN
MIPABUTENIbCTB, KOMIAHUN M HAYYHBIX COOOIIECTB /IS JOCTUKEHUS yCTOMYUBOTO U MHHOBALIMOHHOTO
Pa3BUTHUSA DHEPIETUYECKOTO CEKTOPA.

KirueBble cJjioBa: yCTOWYMBOE pa3BUTHE, BO30OHOBJISEMble MCTOYHHKH JHEPTUH,
TEXHOJIOTHUECKHE MHHOBAIUHU, IU(POBU3ALIUS, SHEPTOIPPEKTUBHOCTH, OIOKUYCHH.
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Introduction

The modern global economy heavily depends on energy production and consumption, making
energy companies central to achieving sustainable development goals [1]. The increasing
environmental concerns, carbon emissions, and climate change issues demand energy companies to
adopt transformative strategies to balance economic growth with environmental preservation.
Governments and international organizations have issued strict regulations, such as the Paris
Agreement (2015), obliging energy firms to pursue sustainability through renewable energy
integration, operational efficiency, and carbon reduction initiatives. The failure to implement such
approaches can result in economic and reputational losses for these corporations.

The main objective of this article is to analyze and develop effective sustainable development
strategies for energy companies, focusing on renewable energy sources, technological innovations,
and policy adaptation. By exploring case studies of global leaders in the energy sector, this study aims
to provide a framework for enhancing sustainability performance. A detailed exploration of existing
approaches will also allow the identification of gaps and opportunities for energy companies in
emerging markets [2].

This research highlights the necessity of adopting integrated sustainable practices in energy
production, consumption, and corporate governance. Through this, companies can address
environmental and economic challenges while ensuring compliance with evolving regulatory
frameworks [3]. Ultimately, the article provides actionable insights to help energy firms achieve long-
term sustainability, enhance stakeholder trust, and drive innovation.

Main part. Integration of renewable energy sources

One of the fundamental strategies for sustainable development in energy companies is the
adoption of renewable energy sources (RES), including solar, wind, hydro, and bioenergy. Companies
like NextEra Energy (USA) and Iberdrola (Spain) have significantly invested in solar and wind
projects, achieving notable carbon footprint reductions.

Table 1
Investments in renewable energy and carbon reduction targets
Company Investment in Carbon
renewables (2023) | reduction

NextEra |$14 billion 55% by
Energy 2030
Iberdrola |$11.8 billion 50% by

2027

The successful adoption of RES has demonstrated financial viability and long-term
sustainability benefits. NextEra Energy, for example, diversified its energy portfolio while
minimizing operational risks associated with fossil fuel dependence. However, many energy firms in
emerging markets face significant challenges, such as a lack of funding, regulatory barriers, and
infrastructural limitations [4].

Scaling renewable energy adoption in emerging markets

The expansion of RES in emerging markets remains hindered by financial and infrastructural
limitations. Developing countries often struggle with limited access to capital for large-scale
renewable projects, coupled with insufficient government incentives and subsidies. International
organizations, such as the World Bank and the International Renewable Energy Agency (IRENA),
have attempted to address these gaps by providing funding and technical support for clean energy
projects [5]. However, the pace of implementation remains slower than in developed nations.

To accelerate RES adoption, energy companies in these markets must seek innovative financing
mechanisms such as green bonds, public-private partnerships, and foreign direct investment.
Additionally, improving the regulatory environment by establishing clear policies and incentives will
encourage energy firms to transition from fossil fuels to sustainable alternatives. Local governments
play a crucial role in facilitating this transformation by streamlining approval processes and ensuring
transparent governance.
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Moreover, energy companies should focus on capacity building through training and workforce
development. Enhancing local expertise in renewable technologies will foster a skilled workforce
capable of managing and maintaining RES infrastructure [6]. Collaborations between industry
leaders, academic institutions, and technology providers can create a robust ecosystem for sustainable
energy development in emerging markets, paving the way for long-term success.

Technological innovations and digitalization

Technological advancements such as Artificial Intelligence (Al), Internet of Things (IoT), and
energy storage solutions play a key role in improving energy efficiency and optimizing operations.
Al-driven predictive maintenance allows companies to minimize equipment downtime, thereby
reducing costs. Figure 1 illustrates the projected impact of Al adoption on energy efficiency
improvement from 2022 to 2030.

Al Adoption Rate (%)
8o}l ™ Energy Efficiency Improvement (%)

60

40

Percentage (%)

201 en

2022 2023 2024 2025 2026 2027 2028 2029 2030
Year

Figure 1. Projected Al adoption rate and energy efficiency improvement in energy companies

As seen in the figure, Al adoption is expected to grow exponentially, driving a significant rise
in energy efficiency. Additionally, the integration of IoT systems enables real-time energy monitoring
and optimization, reducing wasteful practices. Companies such as Siemens Energy and General
Electric (GE) have successfully implemented these technologies, demonstrating enhanced
productivity.

The implementation of digital technologies not only improves operational efficiency but also
enhances data-driven decision-making capabilities [7]. Smart grids, for instance, integrate renewable
energy sources with real-time data analytics to optimize energy distribution and reduce losses. These
grids enable energy companies to manage energy loads effectively, ensuring reliability and stability
in power supply while minimizing environmental impact. Furthermore, advancements in energy
storage systems, such as lithium-ion and solid-state batteries, have revolutionized renewable energy
usage by addressing intermittency issues.

Energy companies have increasingly adopted cloud computing and digital twin technology to
simulate operations and identify potential inefficiencies. A digital twin —a virtual replica of physical
infrastructure — enables companies to monitor asset performance and forecast maintenance
requirements [8]. Such proactive approaches significantly reduce downtime and operational costs,
fostering improved energy efficiency.

Moreover, blockchain technology is emerging as a transformative tool in energy trading. By
enabling transparent and secure transactions, blockchain facilitates peer-to-peer energy trading,
empowering consumers to buy and sell excess renewable energy. This decentralized approach not
only reduces transmission losses but also enhances energy accessibility, particularly in remote areas.
Leading examples include blockchain-based solutions deployed by companies like Power
Ledger (Australia) and WePower (Lithuania).

Table 2 presents an overview of key digital technologies adopted in the energy sector, their
functionalities, and the resulting benefits.
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Table 2
Key digital technologies, functionalities, and benefits in the energy sector
Technology Functionality Benefits
Al Predictive maintenance, load forecasting, Reduced downtime, improved
optimization of energy distribution efficiency, cost savings
IoT Real-time monitoring and management of Energy waste reduction,
energy systems enhanced grid reliability
Smart grids Integration of RES, energy load management | Stable power supply, reduced
transmission losses
Energy storage |Storing renewable energy for later use Addresses intermittency,
systems enhances energy security
Blockchain Transparent peer-to-peer energy trading Empowered consumers,
technology minimized energy losses
Digital twins Virtual simulation of energy assets Optimized performance,
proactive maintenance
Cloud Data management, analytics, and accessibility |Scalable solutions, improved
computing decision-making

The integration of these technologies offers significant opportunities for energy companies to
achieve their sustainability goals [9, 10]. For instance, Power Ledger s blockchain platform allows
households to trade surplus solar energy, contributing to localized energy independence and reduced
carbon emissions. Likewise, the adoption of Al and IoT systems has enabled companies like General
Electric to optimize grid performance, reducing energy losses by up to 20%.

Energy firms must continue investing in research and development (R&D) to unlock the full
potential of these digital tools. Partnerships with technology providers and innovation hubs will
facilitate knowledge transfer and accelerate the adoption of cutting-edge solutions. Additionally,
governments can play a supportive role by providing incentives and regulatory frameworks that
encourage digitalization in the energy sector [11].

By leveraging technological innovations and digital tools, energy companies can enhance
operational efficiency, drive cost savings, and meet environmental sustainability targets. The
widespread adoption of such technologies is essential for transforming the energy sector into a
cleaner, more resilient, and future-ready industry.

Conclusion

The transition towards sustainable energy strategies is no longer an option but a necessity for
energy companies operating in a rapidly changing global economy. This research highlights the
adoption of RES, technological advancements, and digital tools as critical pathways to achieving
long-term sustainability. By implementing integrated solutions, energy firms can address
environmental challenges while maintaining competitiveness in the global market.

Furthermore, technological innovations such as Al, 0T, and blockchain systems have proven
to be transformative, enhancing operational efficiency, grid stability, and energy accessibility.
Successful examples from companies like NextEra Energy, Iberdrola, and Siemens Energy
demonstrate that a commitment to sustainability drives not only environmental benefits but also
economic resilience.

To ensure global success, particularly in emerging markets, supportive regulatory frameworks,
financing mechanisms, and workforce development programs are essential. Governments, technology
providers, and energy firms must collaborate to create a robust ecosystem that fosters innovation and
accelerates the transition to a cleaner, more sustainable energy future.
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AHHOTAIUA

B cratbe paccmarpuBaeTcsi NPUMEHEHHE MPUHIMUIIOB IOBEICHUYECKOW SKOHOMHUKU JUIS
MIPOTHO3UPOBAHUS TMOTPEOUTENBCKOTO crpoca. [lokazaHo, YTO TpaJWIIMOHHBIE HKOHOMHUYECKHE
MOJIETM HE BCEIa CIOCOOHBI OOBSICHUTH pealibHbIe PELICHHsS MOTPeOHUTEeNel, MOCKOIbKY OHHU
MOJIBePKEHBI KOTHUTUBHBIM MCKa)KEHUSIM, YMOIIMOHAIBHBIM (haKTOpaM U COLUAIbHOMY BIHMSHHIO. B
paboTe npoaHaIM3UPOBAHBI TEOPETHUUECKUE MOAXOAbI, TAKHE KaK 3(P(PEKT NPUBSA3KH, OrpaHHUCHHAS
palMOHANBHOCTh W COLMAIBHOE J0Ka3aTelIbCTBO, a4 TAKKE HMX IPAKTHYECKOE HCIOJIb30BaHHE
xomnanuamMu Amazon u Coca-Cola. Ocoboe BHUMaHHME YyaenseTcs pond HU(pPOBHU3ALUU B
NPUMEHEHUHU MTOBEJCHYECKON IKOHOMUKH. [IpuMeHeHne MalmMHHOro 00y4eHHs U OOJIBIINX JaHHBIX
MO3BOJISIET  BBIABIATH NATTEPHBI MOBEACHUS TOTpeOHTENed U  aJanTUpOBaTh CTPAaTeruu
NIPOTHO3UPOBAHUS B peasbHOM BpeMmeHU. ColMajbHBIE CETH W MEPCOHAIM3AIMSg MapKETHHTa
YCUJIMBAIOT BIMSHUE TIOBEACHUYECKUX (PaKTOPOB Ha CIpoC, 00ecreynBasi KOMIIAaHUSIM KOHKYPEHTHBIE
npeumyiecTBa. CTaTbs JEeMOHCTPUPYET, YTO MOBEJCHUECKAs! SIKOHOMUKA U COBPEMEHHBIE TU(PPOBBIC
MHCTPYMEHTHI SBISIOTCA 3()()EKTUBHBIM HHCTPYMEHTOM it 0ojiee TOYHOrO MPOTHO3MPOBAHUS
Crpoca U yIpaBieHHs MOTPEOUTENECKUM TTOBEICHUEM.

KroueBble cjioBa: MOBCACHYCCKAA SKOHOMUKA, KOTHUTUBHBIC UCKAKCHUA, IPOTHO3UPOBAHUC
CIipocCa, COMaJIbHOC BJIIMAHUC, LII/I(i)pOBI/IBaI_[I/IH.

Abstract

The article examines the application of behavioral economics principles to forecasting
consumer demand. It demonstrates that traditional economic models often fail to explain real
consumer decisions, which are influenced by cognitive biases, emotional factors, and social
influences. The paper analyzes theoretical approaches, such as the anchoring effect, bounded
rationality, and social proof, as well as their practical use by companies like Amazon and Coca-Cola.
Special attention is given to the role of digitalization in implementing behavioral economics. The use
of machine learning and big data allows identifying consumer behavior patterns and adapting
forecasting strategies in real time. Social networks and marketing personalization amplify the impact
of behavioral factors on demand, providing companies with competitive advantages. Thus, the article
highlights that behavioral economics, combined with modern digital tools, serves as an effective
approach to improve demand forecasting accuracy and manage consumer behavior.

Keywords: behavioral economics, cognitive biases, demand forecasting, social influence,
digitalization.
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Beenenue

W3yueHne moTpeOUTENLCKOTO CIpoca SIBISETCS KIIOYEBBIM 3JIEMEHTOM A 3(PPEKTUBHOTO
(YHKIMOHUPOBAHMS SKOHOMHUKH U Ou3Heca. TpaJulMOHHBIE 5KOHOMUYECKUE TEOPHH, OCHOBAHHBIE
Ha TUTIOTE3€ PALMOHAIBHOTO MOBEICHHS MTOTpeOUTENEH, He BCEra CIIOCOOHBI OOBSCHUTD peallbHbIe
Mol NpUHATUS perieHnid. COBpEMEHHbIE MCCIIEOBaHMS IMOKa3bIBAIOT, YTO Ha (hopMupoBaHHE
CIpoca 3HAYUTENIFHOE BIMSHUE OKA3bIBAIOT KOTHUTHUBHBIC M AMOIMOHANbHBIE (DaKTOPHI, KOTOpHIE
u3y4aeT MoBeJeHuYecKas s3koHoMHuKa [1]. Mcrnonp3oBaHue AaHHOW AMCUUIUIMHBI MO3BOJISIET TIIyOKe
MOHATH MOTHBALIMIO OTPEOUTENICH 1 TPe/ICKa3aTh UX MOBEICHUE HA PhIHKE.

B nocnennue roasl pazBuTHe HUGPOBBIX TEXHOJOTHH M aHAIUTHUYECKUX METONOB OTKPBLIO
HOBBIE BO3MOXKHOCTH /7151 cOOpa M aHaiM3a JaHHBIX O MOTPEOUTEIHCKOM MOBeAeHUH. HCTPyMEHTHI
MOBEJICHYECKON IKOHOMHKH, TAKHE KaK TEOpUsi OTPAaHUYCHHOM paIlMOHAIILHOCTH, Y3(P(PEKT NMPUBI3KU
Y KOTHUTUBHBIE UCKAKEHUSI, CTAHOBATCS BCe O0siee BOCTPEOOBAaHHBIMHU B MAPKETHHIOBBIX CTPATETHIX
U MporHo3upoBaHuM crpoca. Kommanuu, Bkiatouas Amazon u Coca-Cola, HCTIONB3YyIOT pe3yabTaThl
MOBEJICHYECKUX MCCIICIOBAHUN 11 ONTHUMHU3ALMU aCCOPTUMEHTA MPOAYKIIUH, IEHOOOpa30BaHUs U
PEKJIaMHBIX KaMITaHUM.

Ilenp naHHOM CTaTbM 3aKJIIOYAETCS B aHAJIM3€ BO3MOXKHOCTEM NPUMEHEHHUS IPUHLUIIOB
MOBEJICHYECKOM SKOHOMHUKH JJisi OoJiee TOYHOTO MPOTHO3UPOBAHUS MOTPEOUTENIHCKOro crpoca. B
paboTe paccMaTpuBarOTCsS KJIIOUEBHIC KOHIICTIMU MOBEACHYECKOH 3KOHOMHKH, MX IHPAKTHYECKOE
pUMEHEeHHE B OU3HECE, a TAKXKE pa3padaThIBaeTCs MOIX0/] K MHTETPALlUH MTOBEJCHUECKUX (DaKTOPOB
B MOJIEJIM ITPOTHO3UPOBAHUS CIIpOCa.

OcHoBHas 4yacTh

[ToBeneHueckass PKOHOMHKA TPEACTAaBIsSET cOOOM HampaBiIeHHE HKOHOMHYECKOW HayKH,
U3yyvaroliee BIUSHUE TICUXOJIOTHYECKHUX, COLMAIBHBIX M AMOIMOHAIBHBIX (DaKTOPOB Ha MOBEJCHUE
norpeduteneii [2]. B omnune oT TpaauIMOHHON TEOPUH PAllMOHAIBLHOTO BHIOOpA, MOBEICHUECKas
HSKOHOMHKA YTBEP)KAAET, YTO pEIICHHs MOTpeOUTeNeld 4acTo JaJiekKh OT ONTUMAIbHOCTH H3-32
OTPaHMYEHHOW PALMOHAJIBPHOCTH M KOTHUTHMBHBIX HCKaXEHHMH. OrpaHnyeHHas paldOHAJIbHOCTH
MPOSIBIISICTCS B IPUHATUN PELICHUH Ha OCHOBE HETMOJHOM MH(OpMAIMK U OTPAaHUYEHHOTO BPEMEHH,
a KOTHUTHBHBIE HCKaXCHMsI IIPUBOJAT K MPEACKa3yeMbIM OTKIOHEHHSAM B CyxkaeHusx. Hampumep,
3 QeKT NpUBA3KH AEMOHCTPUPYET, KaK HadajlbHas WHOpMaLus, NMPEACTaBICHHAs MOTPEOUTEINIO,
BJIMSIET HA JAJIbHENIINE PELICHNUS.

OnnuMm w3 Haubosee SPKUX TNPUMEPOB SBISACTCS ¢hopmuposanue UeHOBOU NOTUMUKU
pumeitnepamu. Yacto 1EHBI 10 CKUIKU BBICTYNAIOT CBOCOOPA3HBIM «SIKOPEM», KOTOPBIA CO3MAET y
NOTPEOUTENS OUIYIICHWE OJKOHOMHM W YBEIUYMBACT BEPOSATHOCTH COBEPIICHHS IOKYTIKH.
HccnenoBanusi 1OKa3bIBalOT, YTO IIOKyIaTeld, MAak€ OCO3HABash MapKETHHIOBYIO YJIOBKY,
MPOJOJDKAIOT JIEMOHCTPUPOBATh HppaLMOHAIbHbIE MoZenu moBeaeHus. IlomoOHbIe cTpareruu
0c00eHHO (P PEeKTUBHO pabOTaOT B YCIOBUSAX OTPAHUYCHHOTO BPEMEHH, HANpUMeEp, B paMKax
KpaTKOCPOYHBIX PEKJIaMHBIX KaMIIaHUH U akuuii [3].

[ToBenenueckue 3(h(heKTsl HAXOAAT OTPAXKECHUE U B HPOZHOZUPOGAHUU CHPOCA HA HOGble
Kamezopuu moeapoe. OTpaHUYCHHAs PAlMOHAIBLHOCTh YAacTO 3aCTaBISET MOTpeduTeNnel Jenarb
BbIOOp Ha OCHOBE NPUBBIYEK M SMOLMOHAJBHBIX PEAKIMHA, a HE Ha OCHOBAaHMM aHAJIM3a BCEX
JOCTYyIHBIX anpTepHatuB [4]. Hampumep, pocT MOmyispHOCTH SKOJOTMYECKH YHCTBIX MPOTYKTOB
JEMOHCTPUPYET, 4YTO TOTPEOUTENH CKIOHHBI IJIATUTH OoJiee BBICOKYIO 1LIEHY 3a TOBaphl,
COOTBETCTBYIOIIME UX MOPAJIHHBIM M COIMABHBIM YOSKICHUAM. 371eCh KIIIOYEBYIO POJIb UTPAIOT HE
TOJIBKO JIMYHBIE MPENNOYTEHUs, HO W COLMAJIBHOE BIUSHHUE, KOTOPOE M3Yy4aeTcsi B paMKax
MIOBEIEHYECKON IKOHOMHUKH.

Kpowme Toro, 3HaunTeIHOE BIUSIHUE HA CIIPOC OKA3bIBAIOT KOCHUMUGHbBLE UCKAIICEHUS, MAKUe
Kak aghpexm oocmynnocmu u unniozus konmposns. [lorpeOutenu yamie MpUHUMAIOT PEIICHUs Ha
OCHOBE HamOosee SPKUX M JIETKO BCIOMHHAEMbIX HpuMepoB. KommaHuw, aHamu3upys Takue
0COOEHHOCTH, UCIOJIb3YIOT MHCTPYMEHTBHI TapreTUPOBAHHOM peKjaMbl U MEPCOHATU3UPOBAHHBIX
peKOMEHIAIMKA JUIsl CO3JaHMS WJUIIO3UM  OCO3HAaHHOTO BblOopa y morpebutens [5]. Tax,
wiatpopmMa Amazon aKTUBHO MPHUMEHSET AJITOPUTMBL, (OPMUPYIOLIHE MEePCOHATM3HUPOBAHHBIC
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NPEIOKEHUSI Ha OCHOBE MPEIBIIYIINX MMOKYNOK. B pe3ynsrare morpedurens NpUHUMAET pelieHue
ObicTpee, He npuberas K NOJTHOIICHHOMY CPaBHEHHUIO aJIbTEPHATHUB.

Ba)XHBIM acneKTOM SIBIIETCSA POJib IMOUUN 6 hopmuposanuu cnpoca. Komnanum, Takue
kak Coca-Cola, akTMBHO HCHOJB3YIOT 3MOIMOHAJIBHBIA MApKETUHT JUISI CO3JaHMS YCTOHYMBBIX
acconuanuii ¢ OpeHaoM. BHUMaHHE K SMOIMOHAIBHBIM TPHUITEPaM IO3BOJISIET KOPIIOpAIMSIM HE
TOJIBKO MPEJICKa3bIBaTh CIIPOC, HO U BIUATH HAa HETO B IOJITOCPOYHOH nepcnekTuse. D(dekTuBHOCTD
TaKUX TOIXOJOB OOBSCHSETCS TEOpHEH MOBEICHUYECKONM SKOHOMHKH, KOTOpas YTBEPXKAAET, YTO
SMOIMH 3a4acTYI0 UTparoT Oosiee 3HAYUMYIO POJIb B TNPUHATHM PEUICHUH, YeM paloHaJIbHbIC
aprymeHTsl [6]. MHTerpamus noBeqeHUeCKuX (PaKTOPOB B MPOTHO3HBIE MOJIENH ITO3BOJISIET Oonee
TOYHO OLIEHUBATH CHPOC M BBIABIATH CKPBITHIE 3aKOHOMEPHOCTH B IOBEICHHMU IMOTpeOuTENeil.
CoBpeMeHHbIE KOMIIAHWHU, YYUTHIBAIOIIKE 3TH 3(PQEKThI, MOT'YT HE TOJBKO MOBBICHUTH TOYHOCTH
MPOTHO3UPOBAHMUS, HO M aJIallTUPOBATh CBOM CTPATErvy MO peasibHble OTPEOHOCTH KIIMEHTOB.

TeopeTrnyeckue 0CHOBBI MOBEAEHYECKOI0 NPOrHO3UPOBAHUS CIIPOCA

[Iporuo3upoBaHue NOTPEOUTEIHCKOTO CIIPOCA C UCTIOIb30BaHNEM TOBEICHUECKOW SKOHOMUKH
ONHPAETCS] HA COYETAHWE TPAJULMOHHBIX 3KOHOMHYECKHX METO/OB U IOBEACHUYECKHUX MOJIENEH,
YUUTBIBAIOIIMX TCUXOJOTUYECKUE U COLMAIbHBIE acleKThl. OCHOBOM BBICTYNAIOT TEOPETHUECKHE
MOJXO/Ibl, AHAJIM3UPYIOIIME BIUSHUE KOTHUTHBHBIX HMCKAKEHUH, MOTHBALMM U OrPaHMYEHHOU
pPalMOHATBHOCTH HA TNPHUHATHE peIHIeHud mnoTpedutensmu [7]. BakHeHmmMu HarpaBleHUSIMH
SBJIAIOTCSL:

Bo-niepBbIX, YUYET KOZHUMUGEHBIX UCKAMNCEHUT TTO3BOJIIET MOJEINPOBATh OTKIOHEHUS OT
palMOHAIBFHOTO TMOBEACHHA. Takue HCKaKeHHs, Kak 3(QeKT NpuBs3Kd, WUITIO3US KOHTPOJIS H
Ype3MEpHBI ONTHUMHU3M, MO3BOJSIOT OOBSACHUTH MPpPALMOHANbHbBIE pelleHus noTpedurencii. Bo-
BTOPBIX, MOUUOHATbHYLI (haKmop, BKIIOUYAIOLUUN BIMSHUE MOJOXKHUTEIBHBIX U OTPULIATENIBHBIX
SMOLMH, HAPSAMYIO BIMSET Ha BOCIPUATHE IICHHOCTU TOBapa M FOTOBHOCTH MOTPEOHTENEH K €ro
proOpETEHHIO.

TperbuM 3HAYMMBIM HANPaBICHUEM BBICTYNACT COUUATIbHOE GIUAHUE, B PAMKaX KOTOPOIO
IIOBEICHUE WHIUBUIOB OIIPENESAETCS ACUCTBUAMM OKpyskaromux. KoHuenumm «couuanbHOro
JI0Ka3aTenbCcTBa» U «3(dexra MOIb» UrparoT KIOYEBYIO POJIb MPH MPOrHO3UPOBAHUM CIIPOCa Ha
TPEHIOBbIE MPOAYKTHI U yciayru. Hakonen, momueayuonnvie meopuu 103BOJSIIOT UCCIEI0BATh
rTyOMHHBIE TPUYHMHBI MOTPEOUTENBCKOTO MOBEACHMS, BKIIIOYAs CTPEMJICHHE K YJIOBIETBOPEHHUIO
0a30BbIX M COIIMATIBHO O0YCIOBICHHBIX TOTPEOHOCTEH.

Tabmuna 1 cucreMaTH3UpyrOT KIIIOYEBBIE TEOPETUYECKUE IOAXOAbI U UX INPUMEHEHHE B
MIPOTHO3UPOBAHUHU TOTPEOUTEIHCKOTO CIPOCa.

Tabmuna 1
Teopernyeckne NoAX0bl MOBEIEHYECKON IKOHOMUKH U UX POJIb B IPOTHO3UPOBAHUN
NOTPEOUTETHCKOTO CIIpoca

Teoperuyecku OcHoBHBIE ®axrops! BausgHusd | Ilpumepsl PesyabTar
i moaxon KOHIeNINHU NpPUMEHEeHHUs aHaJIM3a
Koruutusnble | D¢ deKxT npuBsL3KU, IIcuxonorunueckue Ilens! no CrumynupoBaH

HCKaKEHUS WJUTIO3US] KOHTPOJIS, TPUITEPHI CKUJIKH, ue OBICTPOTO
3 HEeKT T0CTyMHOCTH pEeKJIIaMHBIE | IPUHATHUS
aKLuu pelieHus
Orpannuennas |IIpuHnun Bpemennslie u IIpoctsie ®opMupoBaHue
PaIMOHATBHOCT |'YyOBIETBOPUTEIBHOCT |HMH(OPMAIIMOHHBIE | PEIICHHS HA | yCTOMYUBBIX
b 1', HETOJIHAS OTPaHUYECHUS OCHOBE MaTTEPHOB
uHpopManus IIPUBBIYEK crpoca
OMoLUOHAIbHEI | Bausnue IIcuxosmommoHansH |Pexnamabple | IloBbImeHwue
it paxTop MI0JIO)KUTEIIBHBIX U bI€ peaKLuu KaMITaHUH, JIOSITBHOCTH K
OTpHULATEIbHBIX OpeHIUHT OpeHy
IMOLUI
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ConuansHoe ConuanbHoe ConuanbHele U ITonynaproct | Poct cnipoca B
BIIUSTHUE JI0Ka3aTeNbCTBO, IPYIIOBBIE HOPMBI | b TPEHIOBBIX | ONPEIEIEHHBIX
s ekt Moab TOBapOB CerMeHTax
MotuBanuonHsl | [Iupamuna Macioy, ba3oBeie u IIponykTsl Y noBieTBOpeHH
€ TEOpUH Teopus colMajbHbIE IPEMUYM- € TIIyOUHHBIX
camopean3alyu noTpeOHOCTH KJiacca, MOTHBALUH
9KOJIOTUYHBIE
TOBapbI

TeopeTnueckue NOAXOIbI, MPEACTABICHHBIE B TA0IUIIE, 00ECIICUNBAIOT OCHOBY /1715l HOHUMAHUS
CJIO’KHOTO B3aUMOJICHCTBUS (PAKTOPOB, BIMSIOMMX Ha cripoc. Hampumep, KOTHUTHBHBIE HCKAXECHUS,
Takhe Kak 3(PQEeKT MPUBSA3KH, HCIOIB3YIOTCS B IEHOOOPAa30BaHMM JJsI CO3JIAHHS BOCIPHUSATHA
[IEHOBOW BBITOMHOCTH [8]. B TO e BpeMsi SMOIIMOHANBHBIN (DAKTOP MO3BOJISET KOMIAHUIM Yepes
OpeHIuHT (OPMHUPOBATH TOITOCPOUHYIO JIOSITBHOCTH KIIMEHTOB.

Takum o00pazoMm, HCIONB30BAaHUE KOMIUICKCHOTO IOJAXO0Ad, OOBEAMHSIONIETO 3JIEMEHTHI
KOTHUTHUBHBIX U MOTUBAIIMOHHBIX TEOPUH, TO3BOJISIET 3HAUUTEIILHO MOBBICUTH TOYHOCTH IPOTHO3HBIX
Mozeneil. DPPEeKTUBHOCTh TAKMX METONOB MOATBEPKIAACTCS MPUMEPAMU U3 MPAKTUKH KOMITAHHH,
aKTHBHO HCIIONB3YIOIUX MOBEICHYECKNE MHCTPYMEHTHI JJISl YIIPABICHUS CIIPOCOM.

Bausinue nopeaeH4ecKoi YIKOHOMHUKH Ha HU(PPOBYIO TPAHCPOPMALUIO IPOrHO3UPOBAHUS
cnpoca

CoBpeMeHHbIE  TEXHOJOTMM 3HAUUTENBHO  PACIIUPSIIOT  BO3MOXKHOCTH  IPUMEHEHHUS
MOBEJICHYECKOM SKOHOMHUKH B aHAJIM3€ M MPOTHO3MPOBAHUM MOTpeOHTENbCKOTO cripoca. Ludpossie
MHCTPYMEHTHI, TaKWe KaK MalIMHHOEe OOy4yeHHe M OOJbIIuE JaHHBIC, MO3BOJSIOT aHAJIM3UPOBAThH
IIOBEJCHYECKHUE MAaTTEPHBI HA OCHOBE PEaJbHBIX TPaH3aKUUN M B3aUMOACHCTBUU I10JIb30BATEIICH.
[IpuMeHeHne aNrOpUTMOB, YUUTHIBAIOUINX KOTHUTHUBHBIC UCKAKEHHSI U SMOILMOHAIBHBIC PEaKIUH,
MO3BOJISIET KOMITAHUSM HE TOJIBKO CTPOHMTH TOUHBIE MOJEIM CIpOCa, HO M aJanTUPOBAaTh HX IOJ
KOHKpETHbIE PbIHOUHBIE cerMeHThI [9]. Hanpumep, rmuiatgopMbl 3EKTPOHHONH KOMMEPLUU aKTUBHO
UCTIOJIB3YIOT MallIMHHOE 00yYeHHE 151 BBISABICHHS MTOBTOPSIOIIMXCSA MOTPEOUTENBCKUX MTPUBBIYEK U
aBTOMaTH3allM{ PEKOMEHIALU, YTO yay4IllaeT TOYHOCTh IPOTHO30B.

[HudpoBuzanust TakxKe YyCUIMBAET BIUSHHE COLUUAIBHBIX (DAKTOpPOB Ha TIOBEIEHHE
norpeduteneil. ComuanbHble ceTd W MmiIarGopmbl i OOMEHa OT3bIBAaMH CO371al0T 3 dekt
«COIMAJILHOTO JI0KA3aTeIbCTBA», MPU KOTOPOM pEIICHUS O MOKYIKEe NMPUHMMAIOTCS Ha OCHOBE
MHEHMH Jpyrux moib3oBaresiell. KoMmaHum HCMonb3yloT 3Ty OCOOCHHOCTb, BHEAPSSl CHCTEMBI
PEUTHHTOB U OT3BIBOB, KOTOPbIE CTUMYJIMPYIOT CIIPOC U MOBBIIIAIOT J0BepHe K Openay. Hampumep,
NPaKTUKa arperaropoB, Takux kak Booking.com u Amazon, rae moTpeOuTenn BUAAT MOMYJISIpHbIC
TOBApHI U YCIYTU C BHICOKUMHU PEUTHHTaMH, IEMOHCTPUPYET YCIEIIHOE MPUMEHEHUE COLUATBHOTO
BJIMSIHUSA JJ1S1 IPOTHO3UPOBAHUS U YTIPABICHHSI CITPOCOM.

BaxHOW COCTaBIAIOIIECH SABIIAETCS MEPCOHAIN3ALM MAPKETHHIOBBIX cTpareruil. braromaps
IU(PPOBBIM TEXHOJOTUSAM KOMIIAHUM MOTYT YYWTBHIBaTh WHAMBHUIYAJbHbIE MPEANOYTECHUS U
MOBEJICHYECKUE OCOOCHHOCTH MOTpeduTesniell B pealbHOM BpEeMEHH. OTO  MO3BOJISIET
MUHHMH3UPOBATh PUCKU HEONPEAEICHHOCTH M MPEATIOKHUTH MOTPEOUTEINIO PEIEBAHTHBIC PEILICHHS,
OocHOBaHHbIe Ha ero nmoBeaeHuH [10]. Takum o6pazom, nudposas TpancHopMaryst IPOrHO3UPOBAHUS
CIpoca C y4eTOM MPUHIIMIIOB MOBEICHYECKON YKOHOMUKH MO3BOJISIET KOMITAaHUAM Oosiee 3 HEeKTHBHO
aJanTHpPOBaThCSI K MW3MEHEHUSM Ha pbhIHKE, IMOBBINAS CBOIO KOHKYPEHTOCIOCOOHOCTh U
YAOBJIETBOPEHHOCTh KIIUEHTOB.

3akiouenune

BHeznpeHne moBeIeHYECKOM AKOHOMHKH B IPOTHO3MPOBAHUE MNOTPEOUTEIHCKOTO CIpoca
MO3BOJISIET MPEOAOJIETh OTPAHUYCHHUS TPAJAUIIMOHHBIX MOJIeNiei, OCHOBAaHHBIX Ha paIlMOHAJIEHOM
noBezieHnd. MccnenoBannss KOTHUTUBHBIX MCKaKCHHM, YMOIMOHAIBHBIX (PaKTOPOB U COLMATBHBIX
BIMAHUN oOecreunBaloT Oojiee TOYHOE IOHUMAHHWE NPUYMH M JUHAMHUKH IOKYIATeIbCKOTO
noBezieHus. MHTerpanusi 3TuX MPUHLUIOB IMO3BOJSET KOMIAHHMSM IPEACKa3aTbh CIOPOC C YYETOM
peaNIbHBIX NICUXOJOTHUECKUX U COLMAIBHBIX YCIOBUI.
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[udpoBuzaiyst 1 COBpeMEHHbIE aHATUTHYECKUE UHCTPYMEHTHI HUTPAIOT PELIAIOIIyI0 POJIb B
NPUMEHEHHUHU TOBEIEHYECKO SKOHOMMKH Ha MpakTuke. MammHHoe o0ydeHue, OOoNbIIie TaHHbIe U
MEPCOHATIM3AIMS 1AI0T BO3MOKHOCTH KOMITAHUSM OTCJICKUBATh MIOBEIEHYECKHE MTATTEPHBI B PEXKUME
peaslbHOTO BpPEMEHM M aJalTUpOBaTh CTPATErHd IOJ MOTPEOHOCTH pPAa3IUYHBIX PBIHOYHBIX
cermeHTOB. [Ipumeps! Takux komnanuid, kak Amazon u Coca-Cola, moarsepxaatoT 3¢(heKTHBHOCTh
ATOTO MOJXO0AA JJIsl YIIPABICHHUS CIIPOCOM M CO3/1aHUSI KOHKYPEHTHBIX TPEUMYILECTB.

Takum 00Opa3om, moBeneHUECKass IKOHOMHKA MPEJICTABIsAET cOO00i BaKHBI MHCTPYMEHT ISt
pa3BUTHS MoJeNeil MPOrHO3UPOBaHMS CHpOca, TMO3BOJISIS OOBEOUHUTH SKOHOMHYECKUE,
NICUXOJIOTUYECKUE M TEXHOJOTHYECKHE acrekThl. KoMmaHWM, y4YWTBHIBAIOIIME IOBEICHUECKHE
0COOEHHOCTH MOTPEOUTENEH, CTOCOOHBI HE TOJIBKO MOBBICUTh TOYHOCTH MIPOTHO30B, HO M YKPETUTh
J0BEpHE KIMEHTOB, YIyulllas CBOU (PMHAHCOBBIC U CTPATETHUECKUE MOKA3aTeIN Ha JIOJITOCPOYHYIO
MIEPCIIEKTHBY.
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Abstract

The article explores the digitalization of project management in the IT sector through case
studies and models. It demonstrates how digital tools such as Jira, Trello, and Asana optimize
workflows, enhance team efficiency, and reduce project delivery timelines. Key project management
methodologies — Agile, Kanban, and Waterfall — are analyzed, highlighting their benefits when
integrated with digital platforms.

Special emphasis is placed on the comparative analysis of project timelines and productivity
improvements achieved through flexible and iterative approaches. The challenges of digitalization,
including resistance to change and the need for workforce upskilling, are also discussed. The study
underscores the importance of a strategic approach to technology adoption to achieve sustainable
results in IT project management.

Keywords: digitalization, project management, Agile, Kanban, digital tools.

AHHOTAIHUSA

Crarbs paccmarpuBaeT LM(POBU3ALMIO ynpaBieHus mpoekramu B IT-cektope Ha ocHOBe
aHanmu3a YCIEIIHBIX HpuMepoB M Mmoxenel. IlokasaHo, yTo HUQPOBBIE MHCTPYMEHTHI, TaKHe
kak Jira, Trello m Asana, CcHOCOOCTBYIOT ONTHMH3AIMH pPAaOOYUX MPOIECCOB, TOBBIMICHUIO
3P PEKTUBHOCTH KOMaHJ M COKPAILICHUIO CPOKOB peaM3aluu IMPOEKTOB. PaccMOTpEHBI KItoueBbIe
METONOJIOTHH yrpaBieHus npoekramu — Agile, Kanban u Waterfall, a Taxke ux npeumyuiecrsa npu
MHTETPaLUH ¢ HUPPOBBIMU IIAT(HOpMaMH.

Ocoboe BHUMaHHME YIENCHO CPABHUTEIBHOMY aHalU3y BPEMEHHBIX I[OKa3arelned u
MOBBIIICHUIO TPOU3BOAUTEIBHOCTH, JOCTUTHYTHIX 3a CYET BHEIPEHUS TMOKHX M HTEPaTHBHBIX
MOIXO/I0B. BBIABICHBI OCHOBHBIE BHI30BBI IIM(PPOBU3ALINH, BKIIOYAs! CONIPOTUBICHUE U3MEHEHUSAM U
HEOOXOIMMOCTh TOBBIIICHUS KBaTU(UKAIMU COTPYIHUKOB. CTaTbhs MONYEPKUBACT BaKHOCTD
CTPATErHYeCKOro MOJX0Aa K BHEAPCHHUIO TEXHOIOTUHN I TOCTHKEHUS YCTOHUMBBIX PE3YyNIbTaToOB B
ynpasienuu [T-poexramu.

KirueBble cioBa: mudposuszanus, ynpasieHue npoektamu, Agile, Kanban, undpossie
WHCTPYMEHTBHI.

Introduction

The rapid growth of the IT sector has intensified the complexity and scope of project
management processes. The digitalization of project management has become a critical factor for
improving efficiency, enhancing team collaboration, and ensuring the successful delivery of projects.
Tools like cloud-based platforms, Artificial Intelligence (AI), and real-time data analytics are
transforming traditional project management methods, providing businesses with innovative ways to
handle tasks, resources, and risks.
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In response to the increasing demand for agile and scalable project management solutions,
digital tools such as Jira, Trello, and Microsoft Project are widely adopted across I'T companies. These
tools streamline workflows, optimize resource allocation, and enable remote collaboration among
globally distributed teams [1]. Additionally, the integration of automation and machine learning
algorithms allows predictive analysis to forecast project timelines, identify risks, and improve
decision-making processes.

The objective of this article is to analyze the digitalization of project management in the IT
sector, focusing on case studies of successful implementation and models that drive this
transformation. This research aims to present a comprehensive analysis of digital tools, their
advantages, and challenges in IT project management. By reviewing practical examples, this study
provides insights into strategies for achieving greater efficiency and agility through digital project
management tools.

Main part. Digital tools and technologies in project management

Digital tools play a pivotal role in automating and optimizing project management tasks [2].
Platforms like Jira, Asana, and Trello enable project managers to organize sprints, track progress, and
manage backlogs. Cloud-based systems, such as Microsoft Project and Smartsheet, allow for real-
time collaboration, which is particularly valuable for remote teams. These tools provide dashboards
with visualized data, helping managers monitor key performance indicators (KPIs), budgets, and
timelines efficiently [3].

Figure 1 presents the growth in the adoption of digital project management tools between 2020
and 2024, showcasing their increasing importance in I'T companies.
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Figure 1. Adoption rates of digital project management tools in the IT sector (2020-2024)

Figure 1 clearly illustrates the steady rise in the adoption of digital project management tools,
highlighting the growing reliance of IT companies on platforms like Jira, Trello, and Asana. This
upward trend reflects the need for improved collaboration, real-time progress tracking, and agile
workflows in response to increasingly complex project requirements [4]. Organizations are
recognizing the limitations of traditional project management methods and are leveraging digital tools
to streamline tasks and optimize resource management.

The adoption of these platforms not only enhances project visibility but also improves team
efficiency [5]. Cloud-based project management systems provide centralized access to project data,
enabling geographically distributed teams to collaborate effectively. For example, Jira allows IT
teams to manage sprints, assign tasks, and monitor progress in agile environments,
while Trello provides intuitive visual boards for simplified project tracking. These tools ensure that
bottlenecks and delays are identified early, reducing project risks and improving delivery timelines.

Despite the benefits, challenges remain in the implementation of digital project management
tools. Issues such as integration with legacy systems, employee resistance to new technologies, and
the need for upskilling can hinder successful adoption. However, organizations that invest in training
and promote a culture of digitalization are better positioned to overcome these barriers [6]. Real-
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world case studies further demonstrate how strategic implementation of digital tools can transform
project outcomes, driving innovation and competitiveness in the IT sector.

Case studies of digital tool implementation in IT project management

The adoption of digital project management tools has transformed workflows in IT companies
across the globe. Successful case studies highlight the effectiveness of these tools in improving
collaboration, enhancing decision-making, and reducing project risks. This section explores examples
of digital tool implementation in leading IT organizations and evaluates their impact on project
outcomes [7].

One notable case is Atlassian’s own deployment of its flagship product, Jira, for managing
software development projects. By adopting agile methodologies and integrating Jira into its
workflows, Atlassian significantly reduced project timelines and improved sprint efficiency. Teams
reported higher transparency in task allocation and progress tracking, resulting in more predictable
delivery cycles. Similarly, Asana has been successfully implemented by companies like Dropbox,
where project managers optimized resource allocation through visual workload tools, ensuring
balanced task distribution among team members [8].

Figure 2 illustrates the performance improvements observed by companies following the
implementation of digital project management tools. Metrics include project delivery times,
collaboration efficiency, and task completion rates.
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Figure 2. Performance improvements after digital tool implementation

Figure 2 clearly demonstrates the significant improvements in project performance metrics
following the adoption of digital project management tools. Project delivery times have notably
decreased, collaboration efficiency has risen, and task completion rates have shown measurable
progress [9]. These metrics underscore the value of digitalization in addressing the challenges of
modern project management, particularly in IT environments where speed, agility, and accuracy are
critical for success.

The reduction in project delivery times is attributed to improved task prioritization and real-
time tracking features offered by tools like Jira and Asana. By streamlining workflows and
automating routine processes, project teams can focus on high-impact tasks, reducing delays caused
by inefficiencies. Moreover, collaboration efficiency has seen a significant boost due to cloud-based
platforms, which enable real-time communication and data sharing among geographically distributed
team members [10]. This connectivity eliminates information silos and ensures transparency at all
stages of project execution.

However, achieving such performance gains requires effective change management and
training. Companies that invest in upskilling their workforce and fostering a culture of digital
adoption are more likely to maximize the benefits of these tools. Resistance to change, integration
complexities, and initial cost concerns can hinder the transition to digital project management
systems. Overcoming these challenges requires a strategic approach, including phased
implementation, ongoing support, and demonstrating tangible benefits to stakeholders [11].
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Digital project management models and frameworks

The digitalization of project management relies on structured models and frameworks that align
tools with organizational workflows. Frameworks such as Agile, Scrum, and Kanban provide IT
companies with standardized approaches to manage complex projects while ensuring flexibility and
adaptability to changing requirements [12]. By combining digital tools with these frameworks,
companies can improve project outcomes, optimize resource usage, and minimize delivery risks.

For example, the Agile methodology focuses on iterative development, promoting
collaboration between teams and stakeholders. Tools like Jira and Trello complement Agile by
providing visualization of tasks and progress tracking, essential for sprint planning and backlog
management. In contrast, the Kanban framework, implemented through tools such
as Asana or Monday.com, emphasizes continuous delivery and flow management, ensuring that tasks
move seamlessly through various stages.

Figure 3 illustrates a comparative analysis of project delivery timelines across different project
management frameworks (Waterfall, Agile, and Kanban) when integrated with digital tools. The chart
highlights the efficiency gains achieved through flexible and iterative frameworks in the IT sector.
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Figure 3. Comparative analysis of project delivery timelines

Figure 3 highlights the significant differences in project delivery timelines across Waterfall,
Agile, and Kanban frameworks when integrated with digital tools. The Waterfall model, with its linear
and sequential approach, demonstrates longer delivery times, primarily due to its limited flexibility
for addressing changes during project execution [11]. This model remains suitable for projects with
well-defined requirements but often struggles in dynamic IT environments.

In contrast, the Agile and Kanban frameworks show shorter delivery timelines, owing to their
iterative and adaptive nature. Agile methodologies, supported by tools like Jira and Trello, allow
teams to deliver incremental results, enabling continuous feedback and rapid adjustments. Kanban,
with its emphasis on workflow visualization and task management, further reduces delivery times by
ensuring a steady flow of tasks through various project stages [12]. Companies adopting these
frameworks experience faster project completion, reduced bottlenecks, and improved responsiveness
to stakeholder demands.

The choice of framework depends on project complexity, team structure, and organizational
goals. IT companies are increasingly leveraging hybrid approaches, combining elements of Agile and
Kanban to achieve optimal efficiency. By integrating digital tools with these frameworks, businesses
can streamline processes, enhance communication, and deliver high-quality results within shorter
timeframes. This synergy between frameworks and tools forms the foundation for achieving digital
project management excellence.

Conclusion

The digitalization of project management has emerged as a transformative approach for
addressing the growing complexities of IT projects. By integrating digital tools with project
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management frameworks, companies are able to enhance efficiency, improve collaboration, and
ensure the successful delivery of projects. Tools such as Jira, Trello, and Asana have demonstrated
their effectiveness in enabling real-time communication, optimizing resource allocation, and reducing
project risks.

The comparative analysis of project management frameworks highlights the advantages of
Agile and Kanban models, which emphasize iterative development and continuous workflow
optimization. Organizations that embrace these frameworks alongside digital tools experience faster
delivery timelines, improved team productivity, and greater adaptability to dynamic requirements.
Case studies further underscore the importance of aligning technology adoption with organizational
goals to achieve tangible performance improvements.

However, the successful implementation of digital project management requires overcoming
challenges such as resistance to change, integration issues, and the need for workforce upskilling.
Companies must adopt a strategic approach that includes phased adoption, ongoing support, and
effective change management practices. By leveraging digital tools and innovative frameworks, IT
companies can position themselves for long-term success in an increasingly competitive environment.
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