ISSN 2073-8412
MEXXOYHAPOOHbLIN HAYYHO-TEXHUYECKINI KYPHATT

EABUVXVMOCTB
B SKOHOI\/II/IKA /  YOPABJIEHWE /

12+

INTERNATIONAL SCIENTIFIC & ENGINEERING MAGAZINE

REAL ESTATE
ECONOMICS ~~ / MANAGEMENT, /

Y el




HepBMX1MMOCTb: 3KOHOMUKA, ynpaeneHue

MexagyHaponHbIi Hay4YHO-TEXHUYECKUIA XXypHan #2 /2022

OT IMABHOI0 PE[JAKTOPA

ISSN 2073-8412
HEABUXUMNWMOCTDb
OKOHOMUKA YIMPABNEHVE
Yupepgutenu:

depepanbHoe rocyaapcTBeHHoe 6loXeTHoe
o6pa3oBaTenbHOEe Y4pPeXAeHUe BbICLLEro
o6pa3oBaHus «HaLuuoHanbHbI UCCnefoBaTeNbCKUi
MoCKOBCKUIA rocyfapCTBEHHbIN CTPOUTENbHbIN
yHusepcurtet» (HUY MICY);

WU3parenbckuii gom «ACB»

naBHbIA pegakTop:

MPABOBbIN MeTp Mpuropbesuy
(A-p 3KOH. HaykK, npocpeccop, HUY MI'CY)

3amecTutenu rnaBHoro pepakropa:

FAJIMIULHNKOBA Bepa BnagumupoBHa
HMWKUTUHA Hapexpa CepreeBHa
XOBAHCKAS Manuxa MetpoBHa

YneHbl pegakUMOHHOro coseTa
Anncumos Cepreit Muxainnosud (MonbLua)
AcnuHeH HOxa (PuHNsHAWS)

BaseH Xak (Hupepnangpl)

BepTpaH XKozed (Ucnanus)

BeptxayT Tom (Hupepnangpl)

Brnok Mapws (LBeuws)

Bnacos [JeHnnc Hukonaesny

lornna EneHa CepreesHa

DNanuvnos-AanunbsH BukTop ViBaHoBMY
3asapckac 3gmyHaac Kasumepaesud (Jlutea)
Knesckui Jleonng Bnagummnposuy

Kynakos Kupunn Opbesuny

Jle BaHb TxbIOHr (BbeTHam)

TNyroson Bnapgumup (AscTpanus)

JlykmaHoBa WHecca ManeesHa

Mwuxainoeuy NeaH (Cep6us)

Maenosa AHHa (BennkobpuTaHus)

Mekka Maskkana (PuHNAHANA)

Morpe6Hon Nropb fAkosnesuy (YkpaviHa)

CuHsk Hukonai Meopruesny (Pecny6nunka Benapycs)
Yenr-LyaH Can (KuTait)

Lpectxa Maaxy KpuwHa (CLLA)

LLitepH MneH (Hugepnaxabl)

LtedeH6epr ApTyp (ABCcTpanus)

Fky60B Xapuc Mannynosmy

flcbkoBa Hatanbs IOpbeBHa

Me>XayHapOAHbIi Hay4HO-TEXHUYECKMIA XKypHAN BKIIOYeEH
B MepeyeHb PeLEH3NPYEMbIX Hay4HbIX M3[AHWIA, B KOTOPbIX
BOMKHbI GbITb OMY6AMKOBAHbI OCHOBHbIE Hay'HbIE PE3yLTaThl
AMCCEpTaLWIiA Ha COMCKAHWE Y4EHOM CTENEHU KaHAMAATa Hayk,
Ha COMCKaHNe y4eHOi CTeneHn JOKTOPA HaykK.

Tpynnbl Hay4HbIX CMELMANbLHOCTEN, N0 KOTOPbIM U3AaHNe
BXOAWT B [lepeyeHb peLieH3npyemMblX Hay4HbIX U3[AHWIA:
08.00.00 3xoHoMHYeCKHE HAYKH

08.00.05 3KOHOMMKa 11 ynpaBneHue HAPOAHbLIM X03SACTBOM
(no oTpacnam u cchepam feATeNbHOCTH)

05.23.00 CTponTenscTBO M apXHTEKTYpa

05.23.08 TexHonorus 1 opraHM3aumns CTPOMTENLCTBA
05.23.19 Jkonoruyeckas 6e30MaCHOCTb CTPOUTENLCTBA

1 TOPOAiCKOrO X03ANCTBA

05.23.22 [pagocTpOMTENbCTBO, NNAHMPOBKA CEMbCKMX
HaceneHHbIX NyHKTOB

© 000 «Mapartenbcteo ACB», 2022.
© ®reo0y BO «HWNY MICY», 2022. MognucHon MHAEKC
B areHTcTBe «Pocneyartb» 46817. LieHa cBo6oaHas.

YBaxaembie umtaTenu!

COBOKYMHbIA MOTEHUMAN NpeanpuaTus WHBECTULIMOHHO-CTPOUTENILHOMO  KOMI/eKca
npenCcTasnseT co6oil Mepy ero Cnoco6HOCTEN, KOTOPbIe hOPMUPYIOTCS B Pe3ynbTaTe B3anmMo-
LeiCTBIA OCHOBHbIX NMPON3BOACTBEHHbIX (DOHAOB, TPYLOBbIX PECYPCOB, 06OPOTHBIX M HEMa-
TepuanbHbIX aKTUBOB C YHETOM MAPKETUHIOBOI AEATENbHOCTH.

Passutne nto6oi CNOCOGHOCTW MPELNPUATASA COBEPLUAETCA MO Chvpanu: peanusauuns
BO3MOXHOCTEN, KOTOpPble MPeSCTaBNftoT CMOCOOHOCTb [aHHOTO YPOBHS, OTPAKAET HOBbIE
BO3MOXHOCTY [151 Pa3BUTUS CNIOCOOGHOCTEN 60fee BbICOKOrO YPOBHS, T.6. NEPexX0auT Ha 60-
1ee BbICOKYIO CTYMEHb.

COBOKYMHbIN NOTEHLIMAN CTPOMTENbHOMO NPEANPUSTUS ONpPeaenseTcs NoTeHLNanoemMKo-
CTbt0, KOTOPas NpeacTaBnfeT co60il OLEHKY ero BO3MOXHOCTEN M0 BbIMyCKy 06bemMa roToBom
CTPOUTENbHOM NPOAYyKUMKM (BMAA YCNyr) TPeOyemoro Kavecta 3a OMpefesieHHbId nepuos
BPEMEHMW, T.€. ABMAETCH NHTErPaNIbHON OLIEHKOI Pe3yNbTaTUBHOCTY MPOU3BOLACTBEHHO-CTPOU-
TenbHoil cuctemsl (fanee — MCC).

Pe3ynbTaTnBHOCTb CUCTEMbI ONPeSensieTcss HAbOPOM NoKasaTene-uHANKAToOPOB, KOTO-
pble 06pasyloT pesynbrartbl WHBECTULMOHHO-CTPOUTENbHON AeATeNbHOCTU MpesnpusTus.
Hade roBops, NOTpe6UTENN NNIATAT 32 FOTOBYO CTPOUTESbHYO NPOAYKLMIO (TOBAPbI 1 yCNy-
rn), MOSTy4aloT €€, NCMONb3YIOT e€, PearupyroT Ha Hee, U Mbl MOXEM 1 OJKHbI CEAUTb 33 pe-
3ynbTaTami NPOU3BOACTBA B KA4ECTBE U3MEPUTENS Pe3ynbTaTUBHOCTU CUCTEMBI.

Cuctema MHOMKATOPOB PE3yNbTATUBHOCTU: KOHKYPEHTOCNOCOOGHOCTb, 3KOHOMUYHOCTb,
Ka4eCTBO NMPOAYKLMM (YCNyr), NPUbbIIbHOCTb, NPON3BOAUTENbHOCTb, PEHTA0ENBHOCTL MPO-
L)X, NHHOBALMK, Y4UTbIBAIOLLIE SHTPOMUIO PbIHOYHOIO CMPOCA W MPEN0oKEHNS.

CosokynHbI noteHyuan MCC xapakTepuayeT MakcManbHO BO3MOXXHYH NOTEHLMAN0eM-
KOCTb, peanu3yemyrd NpeanpusaTMeM Ha Mosly4eHUn KOHEYHOI roTOBOM CTPOUTENBHOI Npo-
LyKLUuu.

B 0CHOBe ee pac4eToB HaXOAMTCSA, C OAHOM CTOPOHbI, MHKDOPMALMA O MPOEKTE (XapakTe-
PUCTUKIN FOTOBOW CTPOUTENBHOI NPOAYKLM U HOPMATUBHbIE TPEOOBAHNA K NpoLieccam ee pe-
anuaauum), 0TpaxatoLLascs B KOHTPAKTHON (hopMe LOKYMeHTaLMu, a ¢ Apyroi — XapakTepu-
CTUKU TPYROBbIX pecypcos MNCC, o6ecnevmBaroLLnX peann3almnio MHBECTULOHHOTO NPOEKTA.

Mo pesynbTatam aHann3a KOHTPObHOI BbIGOPKK yyeHbiMu HIAY MITCY (154 ctpouTens-
HbIX npeanpuaTui, 2021 r.) 661510 onpeaenero, 410 6onee 70 % CTPOUTENbHBIX NPEANPUATHIA
VMEIOT BENMYUHY 3CDCEKTUBHOCTI MO UCMONb30BAHNIO COBOKYMHOIO NOTEHLIMANA HIDKE CPef-
Hero ypoBHA (Ha e4uHNLY NPOU3BOLCTBEHHO-(VHAHCOBBIX PECYPCOB). ATO eLLe pa3 NOATBEp-
XKAAET MEHOLLIMECH 3HAYMTESIbHbIE PE3EPBbI MOBbILLEHUSA NOTEHLMATIOEMKOCTY CTPOUTENbHBIX
npeanpuaTuii.

[nasHblit penaktop, Mérp Mpa6oBsblii

OcHogaH B 2001 rogy. BeixoguT 4 pasa B rog.
Mopnucax B nevatb 27.06.2022.

PepakuvoHHas konnerus

Bebixog B cseT 30.06.2022

CBWOETENBCTBO O PEMMCTPALINN CPEACTBA MACCO-
BOW UHOOPMALINM: M Ne 77-11025 ot 30 okTa6ps 2001 T.
BbifjaHo MuHncTepcTBoM Poccuiickoin defgepauui no aenam ne-
4aTti, TenepapMoBeLLaH1a 1 CPECTB MaCCOBbIX KOMMYHUKALA.
Appec B cetn UHTepHeT: http://n-eu.iasv.ru/

Pepaxuus octaBnsaeT 3a coboi Npaso PeAaKkLMOHHOV Npaskut
ny6nvKyembIx Matepuranos. ABTOpbI NyGNMKyeMbIx Matepua-
OB HECYT OTBETCTBEHHOCTb 3@ [IOCTOBEPHOCTb MPUBELEH-
HbIX CBELleHu, 3a OTCYTCTBME OaHHbIX, HEe noanexatimx oT-
KPbITOW My6GnMKaumm, 1 TOYHOCTb MHGPOPMALMN NO LUTUPYe-

MOV nuTeparype. Pepakuvisi MOXeT ony6nukoBaTb CTaTbit
B nopsiake 06CY>KAEHWS, He pasfenss TOHKY 3peHs aBTOPOB.
PeuaKum He HeCeT OTBETCTBEHHOCTW 3a CoAep)kaHue pe-
Knambl. [pun nepeneyaTke CCbinka Ha XypHan obssatensHa.
Appec pepakuum 129337. Mocksa,

O.A. KypakosBa, C.N. Bensikos, JI.U. NaBnosa, TenenHesa O.A.

flpocnasckoe wocce, 26
Ten.: +7 (968) 903-00-04; e-mail: info@n-eu.ru

Ha o6r10xKe neyararotcs paboTel hOTOXYAOKHMKA
BanentnHa lepuymana (Heto-Mopk).

Hay‘-leII7I penakTop penakTop penakTop OTBETCTBEHHbIV cekpeTapb
no An3aiHy pepakuum
Pepakuus xypHana
BbinyckaioLmii PepakTtop KoppekTop KomnbtoTepHas Mepesoa Ha
penaktop J1.6. KopsyxuHa O.B. Epmuxuta BEepcTKa AHIMUNCKNI ABbIK:

A.A. Oagnyesa A.T. AneitHnkosa 0O.B. fOpeHkoBa



#2/2022

Me>xXayHapoaHbIN Hay4YHO-TEXHUHECKWIA XXYpHar

COAEP)XXAHUE

HenBwXnUMOCTb: 3KOHOMUKaA, ynpaeneHue

AKLIEHTbl HOMEPA

Xpyctanes b.b.,
AHTUNOB B.A.,

JlyHsikos M.A.

B cBA3W C HU3KMM YPOBHEM
KOHKYPEeHLMW yXyaLlaeTcs
KayeCTBO MPOBOANMbIX
paboT, KOMNaHU PeEOKO
npuberatoT K pazpabdoTke
LONrOCPOYHOM CTpaTerum
pas3BUTMA COOCTBEHHOIO
NPEeAnpPUATUS, YTO Hanps-
MYIO CKa3blBaeTCyd Ha X
MOArOTOBKE K BCEBO3MOXK-
HbIM BHYTOEHHNM N BHELL-
HUM N3MEHEHWNSM.

Mpa6osbin I.I,

Xunxapes [.P.

Benun4unHa 4nctor npnbsinm
cama rno cebe He ABnNAeTCA
OOCTATO4YHbIM OCHOBAHUEM,
4TOObI CyAUTH O BbICOKOWA
NOTEHLMANOEMKOCTN Npes-
NPUATUSA UHOYCTPUANBHOIO
LOMOCTPOEHMA nnn adhdek-
TUBHOCTUN MCMOMb30BaHMA
NPON3BOACTBEHHO-TEXHNYE-
CKOro moTeHumana, BKMo-
4yasi TPyOOBbIE PECYPCHI.

Cunka [.H.,

Bypnyukui H.A.
OKCNepTbl OTMEYAIOT, YTO

3a nocnegHvie Tpu roga
Oblna pacToprHyTa 4YeTBepThb
FOCKOHTPAKTOB Ha CyMMy
6onee 4 TpAH pybnew, 410
MPVBENO K yBENNYEHWNIO
yucna NPobIeMHbIX CTPOW-
TENbHbIX MPOEKTOB MO BCEW
cTtpaHe. CoBpeMeHHbIe af-
MUHWUCTPAaTUBHbIE MEPbI MO
YCKOpeHuto BHeapeHusa TVIM
A5 NOBbILLEHNS 30AEKTMB-
HOCTW CTPOUTENLCTBA SBHO
He MO3BOMAT YCTPaHUTb XPO-
HU4ecKne Npobnembl.

Manteneesa M.C.
CocTosHue xunoro oHga B
CTpaHe CeropHs TakoBo, YTO
6e3 MacCcoBOro NPOBEAEHNS
KanuTanbHbIX PEMOHTOB C
MCMNONb30BaHNEM SHEPTO-
3P PEKTMBHBIX MATEPMANOB
1 IHHOBALMOHHbBIX TEXHOMO-
T KONNM4ECTBO aBapun B
XKUNbIX 3aaHKAX 6yaeT Tonb-
KO yBENM4YMNBATHLCA.

11

18

23

29

36

1 PASAEN — O®ULUATIbHbIA PASAEN

Xpyctanes B.B., AHTUnoB B.A., JlyHakos M.A.

OCHOBHbIE OCOBEHHOCTY PaA3BUTUS MHBECTULIMOHHO-CTPOUTENIBHOIO
komMmnnekca Poccuinckon depepaumm

2 PABAEN — TEMA HOMEPA

Fpa6osbin M.I., XKnuxapes ..

Mpon3BoanTENBHOCTL NPEANPUATUS NHAYCTPUAIbHOrO JOMOCTPOEHMS
Kak rnaBHbIA MHOMKATOP pocTa NOTEHUNANOEMKOCTM NPOU3BOACTBEHHO-
CTPOUTESNBHOM CUCTEMBI

3 PASAENl — 3KOHOMWUKA N MEHEAXMEHT
HEABUXUMOCTMHU

JlykmaHosa WU.T"., CypakoBa A.A.

O60cHOBaHME CO3aaHUs TYPUCTUHECKUX KNNAacTEPOB B permoHax Poccun
(Ha npumepe BaHoBCKOM 061aCTH)

Cunka [.H., Bypnyukuin H.A.

TexHonornv ynpasneHns CTOMMOCTbIO CTPOUTESTbHbIX NPOEKTOB Npu
BHEAPEHNM UH(OPMALIMOHHOIO MOAENMPOBaHUS

4 PABAEN — rPAAOPETYJINPOBAHUWE N YIPABJIEHUE
XUNITNWHO-KOMMYHAJIbHbIM KOMMJIEKCOM

ManTeneesa M.C.

PacyeT goxopa yactHoro nisectopa XXKX B ycnosusax nepexona
Ha JONrocpo4Hoe TapudHoe perynmposaHme

AKpuctuHun B.A.

PeKOHCTPYKLMSA CINOXUBLLENCS 3aCTPOMNKN B KOHTEKCTE «3EfIEHON»
apXUTeKTypbl ropoaa



HeOBmXuMOCTb: 3KOHOMWKA, ynpaBneHne MexayHapoHbIN Hay4HO-TEXHUYECKUIA XXYpHarn #2 /2022

COOEP)XAHME

3
5 PABAEN — TEXHONOIrnd M OPrAHN3ALNA CTPOUTENIbCTBA AKLIEHTbI HOMEPA
Poccun Hy>xHa HoBasi cu-
Amutpues A.H., MyctacdmH U.I". 44 CTeMa (hopMUPOBAHIA Ta-
AHanms ncnonb3yemMbIxX B CTPOUTENBLCTBE LNPPOBLIX NpoaykTtos ERP PVdOB, KOTOPasi CMOrNa Bbl
Ons co3gaHusa undpoBor cpefpbl ynpaseHns KoMnaHuemn y4ecTb BCE 0COOEHHOCTU
otpacnu KKX 1 BoO3Mox-
HOCTW cPMHAHCUPOBaHUSA C
y4€eTOM €ee MOHOMONBHOW
. . CTPYKTYPBbI.
6 PASAENl — OTEYECTBEHHbBIN N BAPYBEXHbIN ONbIT .
AkpuctuHum B.A.
COBpeMeHHbIe TeHAeH-
Koponesa O.H., Koponesa E.H., CnepaHckas H.IO. 50 LMW1 PasBUTUSA FOPOACKMX
Peanuaaums HaumoHansHoro npoekTa «Manoe u cpefHee JIIIEIREALAT Q=i
. IOT YCMOBUSA, B KOTOPbIX
NpeanpUHMMAaTENbLCTBO M NogaepXka MHONBUAYanbHOM
o HeO6XO,EU/IMO npnHrMMaTb
NpeanpUHNMATENbCKON MHULMATUBLI» HA TEPPUTOPUM KPYMHOIO oRTUMAREHbIS pellieHIts
ropoaa Crn6upu no BbI6OpyY cnocoboB pe-
55 KOHCTPYKLUMM ropoacKom
3aCTPOVIKN. AKTyallbHbIM
D‘bﬂqKOBa OH MEeXaHN3MOM ABJTAETCA
OKOnorn4ecknii pecypc tepputopum pecny6nuvkm Caxa (Axkytus): BHeOpeHWe NHCTPYMEHTOB
0630p «3E/1eHOM» apXUTEKTYpPbI
014 NOBbILLEHNA KpUTE-
preB adpHEKTUBHOCTU
7 PASIEN — NPABOBbIE U COLUMAJNIbHBIE ACMEKTbI PEKOHCTRYKHMW TOPORCKIX
NMPOCTPAHCTB.
Omutpues A.H.,
Bonkos P.B. 65 Mycradoun W.T,
AHanNn3 M3MEHEHU B CTPYKTYPE YHUBEPCUTETCKOIO KOPMyca CTPaHbl. Peanuzauyst MeponpusThs
Mpo6nembl 1 TEHOEHUMN pa3BUTUSA no aBToMaTusaLmm cucTe-
Mbl ynpaBfeHna no3BonmnT
cornacosartb Lenu 1 3ana-
JlykuHos B.A. 74 4u, CTOSLLME Nepes Komna-
Knaccudukaums ycnosuin NPOXXUBaHUA HACENEHNS B XUIbIX HWeN C uensmu 1 sapaqa-
NOMELLIEHUSAX MU, CTOALLMMK nepen OT-

LenbHbIMX NoApa3aeneHu-
AMU 1 TON-MeHedKepami,
YeTKO MOHATE PYHKLMU,

8 PASAEN — B MUPE UHTEPECHOTI' O OTBETCTBEHHOCTb 1 TPEOO-
BaHWs K COTPYAHMKaM Ans
NMOCTPOEHNS SPAEKTUBHON

Kypakosa O.A., Ecoumos K.B. 79 CUCTEMbI YIPaBAGHNS KOM-
dopMmpoBaHMe nopTpeTa 1 NPeanoyTEHNA NOTPEOUTENA B OTHOLLEHUMN naHven, cpopMmnpoBaThb
06BHEKTOB MHAMBUAYASIbHOIO XWITULLHOIO CTPOUTESNbCTBA uenesyto 61M3HEC-MOaENb

KOMMaHn anga BHegpeHnq
KopnopaTuBHOWN MHAOPMa-
LINOHHOW CUCTEMBI.

Bonkos P.B.
Heobxoauma cuctemHas
nporpamMMHast MoepHu-
3aUma MHPPAaCTPYKTYpPbI
rOCYAapCTBEHHbIX BY30B C
pa3paboTKoM 1 BHEAPEHN-
eM MexaHN3MOB ahdeK-
TWUBHOrO yNpaBneHus Umy-
LLIeCTBEHHbIM KOMMIEKCOM
roCyaapCTBEHHbIX BY30B.




#2 /2022 International scientific and technical journal Real estate: economics, management

REAL ESTATE:

ECONOMICS, MANAGEMENT

Scientific and technical journal

Founded in 2001. Published quarterly
Founders: Moscow State University of Civil
Engineering (National Research University)
(MGSU), ASV Publishing House

The Journal has been included in the list of
the leading review journals and editions of the
Highest Certification Committee of Ministry of
Education and Science of Russian Federation
in which the basic results of PhD and Doctoral
Thesis are to be published.

The subject matter coverage complies with the
approved list of scientific specialties:

05.28.00 Construction and architecture
05.23.08 Technology and organization of
construction

05.23.19 Environmental safety of construction
and municipal economy

05.23.22 Urban planning and planning of rural
settlements

Editor-in-chief
GRABOVYY Petr Grigor'evich,
Doctor of Economics, Professor,
MGSU, Moscow, Russia

Deputy Chief Editor:

GALISHNIKOVA Vera Vladimirovna
NIKITINA Nadezhda Sergeevna
KHOVANSKAYA Galina Petrovna

Editorial council:

Anisimov Sergey Mikhaylovich (Poland)
Aspinen Yukha (Finland)

Bazen Jacques (Netherlands)

Berkhout Tom (Netherlands)

Bertran Josep (Spain)

Blok Mariya (Sweden)

Cheng-Shuan San (China)
Danilov-Danil'yan Viktor lvanovich
Gogina Elena Sergeevna

Kievskiy Leonid Vladimirovich

Kulakov Kirill Yur'evich

Le Van' Tkhyong (Vietnam)

Lugovoy Viadimir (Australia)
Lukmanova Inessa Galeevna

Mihajlovi lvan (Serbia)

Pavlova Anna (Great Britain)

Pekka Payakkala (Finland)

Pogrebnoy Igor' Yakovlevich (Ukraine)
Shrestkha Madkhu Krishna (USA)
Sinyak Nikolay Georgievich (Republic of Belarus)
Stefenbergs Arthur (Australia)

Stern G.P. (Netherlands)

Yakubov Kharis Galiulovich

Yas'kova Natal'ya Yur'evna

Vlasov Denis Nikolaevich

Zavadskas Edmundas Kazimeraevich (Lithuania)

Editorialboard:
Kurakova 0.A, Belyakov S.I.,
Pavlova L., Telepneva 0.A.

Editorial team of issues:
Executive editor: A.A. Dyadicheva

Editor: L.B. Korzukhina

Corrector: 0.V. Ermikhina

Computer editing: A.G. Aleynikova
Russian-English translation: 0.V. Yudenkova

Photographer's work printed on the cover
Valentina Gertsman (New York).

Address: MGSU,

26 Yaroslavskoye shosse, Moscow, 129337
Tel.: +7 (968) 903-00-04; e-mail: info@n-eu.ru
On-line version of journal: http://n-eu.iasv.ru/
Signed for printing: 27.06.2022

11

18

23

29

36

SECTION 1: FORMAL

Khrustalev B.B., Antipov V.A., Lunyakov M.A.

Principal development features of the investment and construction
complex in the Russian Federation

SECTION 2: COVER STORY

Grabovyy P.G., Zhikharev D.F.

The productivity of an industrial housing construction enterprise
as the main indicator of the potential intensity growth
of the production and construction system

SECTION 3: PROPERTY ECONOMICS AND MANAGEMENT

Lukmanova I.G., Sudakova A.A.

Basis of the tourism clustering in the Russian regions
(using the example of the Ivanovo region)

Silka D.N., Burlutsky N.A.

Cost management technologies for construction projects in the context

of introduction of information modelling

SECTION 4: URBAN REGULATION AND MANAGEMENT
OF HOUSING AND PUBLIC UTILITIES

Panteleeva M.S.

Calculation of the private investor’s income in the housing and utilities

sector in the context of transition to long-term tariff regulation

Akristiniy V.A.

Reconstructing existing urban development
in the context of green architecture



Real estate: economics, management International scientific and technical journal #2/2022

SECTION 5: TECHNOLOGIES AND ORGANIZATION
OF CONSTRUCTION ACCENTS

Khrustalev B.B.,
Dmitriev A.N., Mustafin I.G. 44 Antipov V.A.,

Analysis of digital ERP products used in construction to create Lunyakov M.A.

a digital corporate innovations management environment Dugitothe low vl of competi:
tion, the quality of work is being

deteriorated. The companies
rarely try to use a long-term strat-
egy for the development of their
SECTION 6: DOMESTIC AND OVERSEAS EXPERIENCE own enterprise, which directly af-
fects their approach to all kinds
of internal and external changes.

Koroleva O.N., Koroleva E.N., Speranskaya N.Yu. 50 Grabovy P.G., Zhikharev D.F.
Implementation of national project “Small and Medium-Sized The amou?ft_ of net profit in itself
Entrepreneurship and Support for an Individual Entrepreneurial IS not a sufficient reason to

A . . judge the high potential intensity
Initiative” in a large Siberian city of an industrial house-building
enterprise or the efficiency of

, using production and techni-
D’yachkova O.N. 55 cal potential, including labor

The territory of the republic of Sakha (Yakutia): a review resources.

of the environmental resource Silka D.N., Burlutsky N.A.
Experts note that over the past
three years a quarter of state
contracts worth more than 4
SECTION 7: LEGAL AND SOCIAL ASPECTS trillion rubles were terminated,
which led to an increase in prob-
lematic construction projects

Volkov R.V. 65 across the country. Modemn

. ) . . administrative measures to ac-
Russian universities: analysis of structural changes, challenges celerate the implementation of
and development trends IMT to increase the efficiency of

construction clearly will not allow
eliminating chronic problems.

Lukinov V.A. 74 Panteleeva M.S.

Classification of living conditions in housing accommodations The state of the housing stock
in the country today is such that
without mass overhauls using
energy efficient materials and
innovative technologies, the
number of accidents in residen-
tial buildings will only increase.
Russia needs a new system of

. tariff formation, which would be
Kurakova O.A., Efimov K.V. 79 able to take into account all the

Formation of the consumer profile and preferences features of the housing and utili-

for private housing structures ties sector and the possibility of
financing, taking into account its

monopolistic structure.

Akristiniy V.A.

Modern trends in the develop-
ment of urban areas determine
the conditions in which it is
necessary to make optimal
decisions on the choice of
methods for the reconstruction
of urban construction. An actual
mechanism is the introduction
of “green” architecture tools

to increase the criteria for the
effectiveness of urban space
reconstruction.

SECTION 8: IN THE REALM OF EXCITING THINGS
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ment trends of the Russian investment and construction complex were identified using the data made available
by the Russian Federal State Statistics Service (“Rosstat”) and the Unified Resource for Developers. The authors
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the average price per square meter. The methods of research include the theoretical analysis and empirical studi-
es, namely, statistical data analysis, data description and pooling. Data resources, used to analyze this problem,
include sources about the activities of the construction sector, research articles, monographs, electronic resourc-
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PROBLEM STATEMENT AND STUDY

he construction sector of the Russian Federa-
Ttion plays a crucial role in the development of

the economic, social, and cultural potential of
the country and each individual region. In this regard,
the development of the construction industry is par-
ticularly important for solving regional and federal
economic tasks. The construction sector is vital for
the reproduction of fixed assets held by state-owned
and private enterprises. Itis also a key to the strategic
tasks of Russia’s long-term social and economic de-
velopment programmes [1].

Well-balanced state control and management
practices, applied to the construction sector, enable
enterprises to adapt to rapidly changing external and
internal factors. Notably, effectively operating con-
struction enterprises influence the development of
each region, the economic growth of regional indus-
tries engaged in the material production, which, in turn,
affects the growth of the country-wide business and
investment activity in terms of living standards [2].
Therefore, we believe that the advancement level of the
construction industry determines the development
level of the whole country and explains the importance
of effective management of the construction industry
and support provided to its business entities. A closer
look at the recent statistics on the Russian enterprises
is needed to accurately analyze the construction in-
dustry in the Russian Federation [3].

RESULTS

The construction complex of the Russian Federa-
tion has large, medium-sized, and small business

entities. However, large enterprises are responsible
for more than 90 % of construction work and services.
The majority of these enterprises are privately owned.
Over the last few years, the Russian market has had
more than four thousand legal entities associated with
the construction industry. As of January 2022, 3,742
companies were engaged in construction activities.
19 % of the total area of constructed facilities was
built by the top ten companies. Table presents statis-
tics on the construction industry over the last five
years.

According to Rosstat and the Unified Resource
for Developers, 2018 was the best year for the Rus-
sian construction industry, if we address the time pe-
riod under study. The maximum total area of facilities
under construction reached 136,596,558 sqg. m.
The number of houses under construction in the Rus-
sian Federation was maximal in 2018; it reached
16,198 units. However, relative to 2021, the area of
construction facilities, whose commissioning was
postponed, reached 35,920,016 sg. m in 2018. This
trend is explained by a decrease in the total area of
facilities under construction in 2021. Hence, the ratio
of postponed commissioning to the total area of fa-
cilities under construction went down from 26.3 % in
2018 to 23.4 % in 2021". Fig. 1 shows the pattern of
change.

The analysis of changes in the total area of fa-
cilities under construction has proven the irregular
pace of changes. The amount of construction work
went up until 2018, when it reached its maximal
value of 136,596 thousand sg. m. In 2018-2019,

1 Construction. Federal State Statistics Service. URL: https:/
rosstat.gov.ru/folder/14458 (date of appeal: 21.01.2022).



HeOBwXnUMOCTb: 3KOHOMUKaA, ynpaeneHue

#2/2022

MexayHapoaHbI Hay4HO-TEXHUYECKUIA XXypHarn

Russian construction industry

Year
Indicator
2017 2018 2019 2020 2021
The total area of constructed facilities, sq. m 115,817,529 136,596,558 130,870,821 110,149,961 104,911,219
Facilities under construction, units 14,463 16,198 14,543 10,885 10,067
The area of consiruction faclites, Whoss 25,735,869 35,920,016 34,107,914 30,391,545 24,572,775
commissioning is postponed, sg. m
The average arealof facilities under 493 493 497 501 497
construction, sq. m
The average price per square meter, RR 64,672 68,589 76,605 91,233 123,939
The number of home mortgage loans, loans 813,342 1,174,604 1,007,995 1,310,651 1,558,473

the total area went down by 5,725 thousand sqg. m. In 2019-2020,
the total area of facilities under construction went down by 20,661
thousand sg. m, which is a maximum reduction over the studied
period. In 2021, the area of facilities under construction reached
its minimum of 104,911 thousand sg. m?.

The leaders in terms of facilities under construction were such
developers as PIK Group, Samolyot Group, LSR Group and Setl
Group Holding Company. In the aggregate, these companies build
more than 10 % of the total area of construction facilities in the Rus-
sian Federation with a focus on the Moscow and Leningrad regions.

2 Single resource of developers. LLC “Institute for the Development of the Construc-
tion Industry”. URL: https://erzrf.ru/issledovaniya (accessed: 17.01.2022).

Moreover, almost each of the top fifteen developers, responsible
for over 20 % of the total construction work, is headquartered in Mos-
cow and St. Petersburg. Only two companies are based in other re-
gions; they are the SouthStroylnvest Group of Companies (the Stav-
ropol Territory) and SK SouthStroylmperial (the Krasnodar Territory).
Many of the TOP100 Russian construction companies are based
in Moscow and St. Petersburg, and the situation does not look fa-
vourable for other Russian regions, because each has 1 or 2 posi-
tions on the TOP100 list. Such a state of affairs prevents any direct
competition between Russian construction companies and affects
the total area of construction facilities, whose commissioning is post-
poned. Fig. 2 shows the breakdown of delayed commissioning [4].

150,000,000
115,817,529 130,870,821
136,596,558 104,911,219
100,000,000
110,149,961
50,000,000
0 1 1 1 1 1 1
2017 2018 2019 2020 2021
== sg.m
Fig. 1. A change in the total area of facilities under construction, 2017-2021
400,000,000 34,107,914
30,391,545
35,920,016
300,000,000 24,572,775
25,735,869
200,000,000
100,000,000
0 T T T T 1
2017 2018 2019 2020 2021
-O— sg.m

Fig. 2. Delayed commissioning of facilities under construction in 2017-2021
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Low competition causes a decline in the quality of work. Com-
panies rarely draft any long-term development strategies, and their
unavailability affects their preparedness for internal and external
changes [5].

This is exactly what happened in the Republic of Bashkortostan
and the Krasnoyarsk Territory in 2021, whose major developers
failed to meet the deadlines and delayed the commissioning of
more than 80 % of the total construction volume. Indeed, in
Bashkortostan, GK FSK Archstroyinvestitsii delayed the commis-
sioning of more than 379,763 of 473,870 sg. m. Hence, the commis-
sioning of 80.1 % of the total facilities under construction was de-
layed. In the Krasnoyarsk Territory, Monolitholding Group of
Companies and KKFZhS delayed the commissioning of 530,879 of
552,493 sq. m; therefore, the commissioning of 96 % of facilities
under construction was delayed [6].

In Russia, 2017 was the best year for the construction industry
when the lowest percent of delayed commissioning was recorded:
it reached 22.2 % or 25,735 thousand sg. m. The largest percent
of delayed commissioning was in 2018, when it reached 26.3 %,
or 35,920 thousand sg. m. An increase was triggered by the larger
total area of facilities under construction. The next three years
(2019-2021) are characterized by a gradual decrease in delayed
commissioning to 24,572 thousand sq. m. However, this trend
does not mean any construction industry improvement, since

the decrease occurred against the background of the annual re-
duction in the total area of facilities under construction,
and the average percent of delayed commissioning was 23.1 %.

The analysis of the number of facilities under construction has
proven that this situation was triggered by the construction market
crisis, which affected the majority of the Russian companies (Fig. 3).

First of all, a decrease in the number of facilities under con-
struction was caused by a decrease in the total area of constructed
facilities. Indeed, this number was maximal in 2018, it was 16,198 of
facilities under construction. In the next three years, this number
went down by 6,131 facilities and dropped down to 10,067 facilities
under construction in 2021. Hence, the construction market has
grave problems that decelerate the construction of new facilities.
The economic and construction crisis affects long-term strategies,
implemented by the developers that minimize their risks and reduce
the number of facilities under construction [7].

A reduction in the number of facilities under construction has
barely affected the average area of apartments under construction.
Indeed, in 2017 the average area was 49.3 sq. m, while in 2021 this
value was up by 0.4 sg. m and reached 49.7 sq. m. However, this
trend has not affected the average price for one square meter. Du-
ring the period under discussion, it nearly doubled due to the eco-
nomic and construction crisis, the shortage of building materials,
the adoption of the 175-FZ law, etc. A change is shown in Fig. 4.

2
0,000 16,198
14,543
15,000 O
14,463 \_»
10,000 <
10,885 10,067
5,000
O 1 1 1 T 1
2017 2018 2019 2020 2021
—o— units
Fig. 3. A change in the number of facilities under construction in 2017-2021
14
0 123,939
120 /I
100

68,589

76,605 /./91 233
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40
49.3 49.3 49.7 50.1 49.7
20
0 1 1 1 1 1
2017 2018 2019 2020 2021
f i .
average area o - average price per sq. m,
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Fig. 4. Changes in the average area of apartments and the average price per square meter in 2017-2021
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Changes in the average area of apartments had imperfect pe-
riodicity. It was minimal in 2017-2018, when it reached 49.3 sg. m.
The average area of apartments was maximal in 2020, when it
reached 50.1 sgq. m. The average area of a residential unit was
50.3 sg. m. This means a relatively high demand for one-room, two-
room apartments and studio apartments in the Russian Federation.

The average price per square meter kept growing. In 2017, it
was 64 RR. The growth rate was maximal in 2020-2021, when it
reached 32,706 RR. During the entire period, the average price
went up by 59,267 RR and reached 123,939 RR per square meter
in 2021. The average apartment price went up from 3,188,329 RR
in 2018 to 6,159,768 RR in 2021.

An increase in the cost of construction projects, in particular,
residential real estate construction undertakings, affected the

number of mortgage housing loans. Fig. 5 shows the loan issuance
pattern.

Changes in the number of home mortgage loans had imperfect
periodicity. In 2017-2018, the number went up by 361,262 and
reached 1,174,604. Later it went down to 166,609 in 2019. Until
2021, the number of home mortgage loans had an upward trend in
Russia. In 2021, this number reached its absolute maximum of
1,558,473 loans. During the analyzed period it went up by 52.19 %.

A 2020-2021 upward trend is explained by a set of actions taken
to support the construction industry, which suffers from the crisis.
The President of the Russian Federation relaxed the monetary policy
of the Bank of Russia, and government programmes were imple-
mented in the construction industry to stimulate the issuance of mort-
gage loans. The average mortgage rate was 6.5 % [8—10].

2,000,000
1,500,000
813342 1,007,995 912 651 1,558,473

1,000,000 1,174,604

500,000

0 1 1 1 1 1
2017 2018 2019 2020 2021
== units

Fig. 5. A change in the number of home mortgage loans in 2017-2021

CONCLUSION

Indeed, according to the data made available by the Federal
State Statistics Service of the Russian Federation, the Unified Re-
source for Developers and the analysis made by the authors,
the construction market of the Russian Federation suffers from grave
problems. The market values went down from 2017 to 2021. They
include the total area of constructed facilities, the number of facilities
under construction and the postponed commissioning. At the same
time, there is a trend towards an increase in the cost of one square
meter of facilities under construction. These factors mean that
the Russian construction market faces serious problems, such as
the 175-FZ law, the economic crisis, the unfinished programme on
the RF construction industry development through 2030. All these
factors have a negative effect on the country's construction industry.
However, many small, medium-sized and even large developers are
not ready to face these changes, neither do they put enough effort
into long-term corporate development strategies [11-13].
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OCHOBHble OCOOEHHOCTU pPa3BUTUS
MHBECTULMOHHO-CTPOUTEJIbHOIrO KOMMJekKca
Poccunckon ®epepauyum

B ctatbe paccmaTpuBaroTcsi BOrpochbl 3M(eKTUBHOCTU paboTbl
CTPOUTENbHbIX NPEANPUATUIA Ha TeppuTopum Poccuinckon ®epepa-
umu. CornacHo AaHHbIM PoccTata n «<EgnHomy pecypcy 3actpoi-
LLIMKOB> BbIIBMIE€HbI OCHOBHbIE TEHAEHLMN NHBECTULIMOHHO-CTPOW-
TenbHoro komnnekca Poccurickon ®epepaumn. B yactHocTu, AaHa
OLIeHKa TakvM rokasaTensM, Kak COBOKYMHas MroLljafb CTPosi-
LLIXCS €AVHWL, KONTMYECTBO BO3BOAVMbIX OOGLEKTOB, MEPEHOC CPO-
Ka BBOAA B 3KCMIyaTaumio KB. M (C MPOLLMbIX NEPUOQOB), CPEeaHsIs
nnoLagb CTPOSLLMXCA 06BEKTOB HEABMKMMOCTU B Poccun, cpeg-
HAA LeHa 3a 1 kB. M. MeTogamum nccnefoBaHWs SBNAOTCA TEOPeTH-
YECKN aHaIn3 1 3MNNPUYECKOe UCCNefoBaHne, B YaCTHOCTU aHa-
JIM3 CTaTUCTUHECKUX JaHHbIX, a TakXe onucaHve v rpynnMpoBka
OaHHbIX. MIHcbopmaumoHHow 6a3oi ans aHanv3a gaHHou npobre-
Mbl CTanM NUTEpPaTypHbIE NCTOYHUKK MO BOMpocaM AesTenbHOCTH
CTPOVTENBHOMO KOMMJEKCa, Hay4Hble CTaTbl, MOHOrpadum, anex-
TPOHHbIE PecypCbl, UCTOYHMKWN NPaBOBOro xapakrepa. Metogono-
rMYECKON OCHOBHOW MPW BbIMOMHEHWUWN CTaTbW MOCAYXWIN Takue
Hay4Hble MeTOfbl, KaK OnuncaHune, cpaBHeHVe, KnaccuyKaums.

Ons agdpekTMBHON paboThbl NPEANnPUATUA HA CTPOUTESNIbHOM PbIH-
Ke Heo6xoaMMO CO3[aHMe CUCTEMbl KOMMJEKCa 3akoHoAaTelb-
HbIX, MPaBOBbIX Y 3KOHOMUYECKUX HOPMATUBOB MO 06EeCMNeYeHuto
3(PPEKTUBHOCTU peLLeHns Npo6ieMbl HE3aBEPLUEHHOrO CTPOU-
TenbCcTBa, Nepexofa K MHHOBALMOHHBIM U TEXHONOMMHYECKUM HOB-
LecTBam.

KnroyeBbie cnoBa: MHBECTULNOHHO-CTPOUTESTbHBIN KOMITIEKC,
aHann3 QYHKUMOHNPOBAaHUS U PasBUTHSI UHBECTULMOHHO-CTPO-
UTesIbHOro Komrnaekca Poceuvickovi @egepaumnu, ctpaterus pas-
BUTUSI CTPOUTETIbHOV CQhepbl, IQPPEKTUBHOCTb CTPOUTESIbHOM
oTpacniu cTpaHbl
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The productivity of an industrial housing
construction enterprise as the main indicator
of the potential intensity growth

of the production and construction system

The heterogeneity of products and consumed resources can make it impossible to measure the productivity

of construction enterprises and the construction industry as a whole. Man-hours cannot be added to cubic meters

used as a measure of placed concrete mix or to rubles used as a measure of durable equipment, kilowatt-hours,

etc. to obtain the total value of resources. Kazan DSK PJSC or Samolet construction group cannot use the method

of continuous concreting to add two square meters of exterior panels to two square meters of constructed frames

of residential and commercial real estate to find the final product. Since gains and losses, related to productivity,

are distributed by a housing construction company between consumers through price systems, it seems appro-

priate to use money as the measure of this system to analyze this distribution. The ruble serves as a convenient

common denominator in Russia. However, the ruble is a variable value, especially in the current economic envi-

ronment. These fluctuations must be minimized when the ruble, a monetary unit, is used as an aggregation tool.

One of the main features of the proposed approach is the availability of an appropriate corrective (revaluation)

mechanism. This method allows:

o measuring the impact of productivity changes on profits;

. learning how acceptable and reasonable productivity changes are in relation to the integral indicator
of potential intensity of an enterprise;

. identifying the impact of productivity on the competitive position in terms of the location of residential
and commercial real estate.

The article assesses the main criteria of potential intensity (performance) and their impact on profitability

and productivity.

Keywords: potential intensity, productivity, profitability measures, total income, total expenses, cost, return on

assets
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GENERAL PROBLEM STATEMENT and engineering potential of an industrial housing con-
struction enterprise can be allocated by reducing
the cost of production during the construction of new
and reconstruction of existing production facilities [3].

As is known, for industrial housing construction
enterprises, the main form of production is a com-
bination, which means a technological combina-
tion of interrelated heterogeneous productions and
their technical and economic unity with construc-
tion [4].

For the effective use of capex, it is important to
have options for a rational combination of production,
technical potential, technological potentials (means of
production, such as tools, working conditions, labour
items and labor resources) with the financial and eco-
nomic potential (financial resources and intangible
assets), which represent the total potential of the pro-
duction and construction system (Fig. 2) [5].

In general, the total production and technical
potential is determined by the integral criterion of ef-
fectiveness (potential intensity), which includes a set

dustrial housing construction enterprise (hereinaf-
ter — DSK), labour productivity growth (Pl) can be
boosted if:

I n the production and construction system of an in-
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e cost prices go down, while the amount of fini-
shed construction products (hereinafter, FCP)
goes up (Fig. 1, a);

¢ the volume of finished construction products
grows faster than the cost prices;

¢ the volume of finished products do not change
for a long time, and their cost goes down (for
example, as a result of regional innovation pro-
grammes (Fig. 1, b));

e the volume of finished construction products
grows at a constant cost;

e the volume of finished construction products
decreases slightly, while the cost price grows
at a slow pace.

It is known that innovations and investments are
the main drivers of reproduction of capital and labour
productivity growth at DSK enterprises [1, 2]. Capex as
an investment in the development of the production

of indicators [6]: resource concentration — RC, effi-
ciency — E, product quality — Q, productivity — P,
the level of activity of labor resources — W, innova-
tions — /, profitability — P (Fig. 2).

V(t) = Uik = [RCILEMQLIPIWLLIPLR.CIV(t)—max, M

where R is the aggregate risk level of an investment
project (programme); C is the indicator of sufficiency
of the total resources.

The potential intensity of the production and con-
struction system of an industrial housing construction
enterprise is understood as the effectiveness of
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Fig. 1. Options a) and b) are to increase the labour productivity (Pl) of industrial housing construction enterprises: a — by increasing

the volume of FCP; b — by reducing the cost
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productivity of its activities, when the ratio between what the system
produces and the available resources of the “proper” type spent
on the production of finished construction products allows for its high
performance in the long term from the perspective of income and ex-
penses of the system.

THE PROPOSED METHOD OF PERFORMANCE
MANAGEMENT

Capital construction needs production and circulating assets
to perform its activities [7]. The working capital of enterprises is
in continuous motion. It is known that a change in the value of
working capital is expressed in the following form:

M-P..FCP ..P' - M, @)

where M is a change in the monetary form (value), P is a product
(service), FCP means finished construction products.

This is a classical pattern. Industry-specific engineering
and economic features of industrial housing construction enterprises
determine the features of the turnover of funds in capital construction
due to the fact that construction is characterized by a relatively long
duration of production and technological cycles, and this is its first
feature [8]. Suffice it to say that the renovation of existing buildings
may take several years. Prerequisites for reducing the duration of
construction in progress are the management of the duration of pro-
duction, technological and construction cycles. It can reduce
the term of construction and eliminate the “spraying” of funds due to
the simultaneous concentration of production, technical, technologi-
cal, financial and economic potentials at the start-up facilities of
the urban renewal programme.

Secondly, construction production is not stationary. Unlike in-
dustrial enterprises, where means of labour and labour force are
geographically connected to a certain place, and the product of
labour leaves the place of production, in construction it is not
the product of labour (finished products and non-production fixed
assets) that moves, but the means of labour and labour force.
The need to move means of production from one construction site
to another disrupts the continuity of the production process.

Thirdly, construction means unique work. This implies various
functions of developers and contractors.

Fourth, not one, but several specialized construction organiza-
tions, including transport and logistics firms, are usually engaged
in the industrial production of structures on the construction site.

If the production
and construction system

Due to the further specialization of contractors, the composition
and structure of the working capital of individual corporate contrac-
tors may differ significantly from the average industry composition
and structure of the working capital [9].

Stages of circulation of funds in construction differ depending
on whether calculations are made for the stages of work or fully
completed facilities.

A customer or a management company (depending on the cho-
sen organizational form of management and the type of contract)
wires money to pay for the equipment and certain types of materials
transferred to the contractor. The contractor transforms the mone-
tary form of value into the commaodity one [10].

Next, the production maintenance process takes place. Inven-
tory (products, materials, structures) and equipment arrive at the con-
struction site, where their value is transferred to the newly created
product as a result of the application of labour to them. The volume
of construction and installation work is accounted for on the contrac-
tor's balance sheet as work in progress, while the equipment com-
missioned for installation continues to be accounted for on the de-
veloper's balance sheet.

For a contractor, the completion and delivery of a stage of
work means the completion of the circulation of funds, although
for the whole construction project it is nothing more than conti-
nued circulation of working capital in the process of production.

If we proceed from the fact that unfinished construction ac-
counted for on the developer's balance sheet is not a current asset
(which is not a fixed asset yet), but as it is moved to the contractor's
balance sheet, it acquires the function of working capital, but
the economic nature of unfinished construction listed by develo-
pers remains unclear.

A fundamental solution to the problem of unity of working capi-
tal is especially important, since in the future settlements between
developers and contractors will be made only for fully operational
facilities and enterprises according to formula 3.

M-P..FCP..P'-M'-M-Ce...FCP ...P'-M', (3)

where Ce is the cost of equipment purchased and installed by
the developer.

In contrast to the pattern of circulation of funds in the calcula-
tions made for the stages of work, the scope of work, performed by
developers, has no unfinished construction.

The production and construction system,
obviously, will be:

The concentration -

Standard of living

“High” efficiency of

A

Profitable >

Y

is significant o
Then it will be:
and
Economical > Productive
FCP quality _—
level

the production
and construction system

To “survive” in the long-term aspect

Fig. 2. Hypothetical cause-and-effect relationships between the meters (criteria) of effectiveness of the potential intensity of the production

and construction system

>
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Constructed structures and various products are listed as part of
the production stock of contractors: reinforced concrete, concrete,
metal, wood, as well as electrical and sanitary units, blanks, etc. Basic
building materials, structures and products, such as cement and con-
crete mixtures, metal and metal products, timber, sanitary and electri-
cal materials, roofing, etc. rank high among the production stock. The
share of basic building materials accounts for more than 50 % of the
production stock held by the contractor. Other auxiliary materials are
necessary for the maintenance of construction operations (cleaning,
lubricating, etc.); spare parts of machines and equipment, non-inven-
tory containers are not treated as fixed assets (barrels, bags, etc.)
needed for temporary buildings and household premises [11].

At the same time, the following four options can boost the ag-
gregate potential of industrial housing construction enterprises
and improve the labour productivity in the future (Fig. 4).

For each of the four options (see Fig. 3) actual t; and standard t,
of the duration of production and construction processes are deter-
mined [12]. After identifying the optimal duration of the process,
only those options that meet the conditions are accepted f; o, < t,,.

EVALUATION OF POTENTIAL INTENSITY CRITERIA

The ratio between productivity, cost recovery and profitability is
presented in formula (4).

A production volume x A production price = A income
Il Il Il
(Q°)period2 x penod2} Clperiod2
[ QO per|0d1 x perlodﬂ = Clperiod1
Z[ Q perlod2 x p, perlodZJ CPperiod2
Z[(Q’ period1 x p, perlodq = CPperiod1

I I I
A amount of resources x A price of resources = A cost
Column1x Column2 = Column3
“performance” x

al

“cost recovery” = “profitability”

Human resources (P1)

Production
Technological and technical
process potential .
Tangible
investments

The main

vector of
further

improvement »_.

N (P3)
Financial

resources

P2 =
2) 25% 78| T 50 %
10 %
1
Intangible resources (P4)
(potential investments)
Financial and

economic potential

Fig. 3. The total potential of the production and construction
system (the case of Kazan DSK PJSC): 1 — planned value; 2 —
actual value

The potential of the resource
and the DSK
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and the company
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i P,
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|22 S— P,
1 2 3 4
Pyl ___ !
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H 1 Py
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1 2 3 4
Number of resources Number of resources
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Fig. 4. Alternative options of formation of the aggregate potential
of an industrial housing construction enterprise

Currently, it is evident that the behaviour of a manager of an in-
dustrial housing construction enterprise depends more on his ideas
than “reality”. Nowadays managers believe that their freedom of
action is largely limited by uncontrolled factors. Potentially, this cir-
cumstance can have an impact on the prospects for measuring
productivity [13].

When using formula (4), they try to develop and deepen the tra-
ditional profit analysis (Column 3). They realize that the ability to
assess the causes of profit changes is an important element of
the control system. At the same time, the ratio between the actual
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and standard duration of the production and construction process
determines the potential of the labour productivity growth PI:

-

where Q — construction cost; D; — total damages; T, — standard
duration; T; — actual duration.

Q-3D T,
1- x -

f

]x100 % , (5)

Indicators of capital return R and labour productivity P/ are in-
terrelated as follows:

V Vi Pl
R=tz=21 -2
F Flu K

(6)

where V is the the volume of the construction works; u is the aver-
age number of employees/workers engaged in construction and in-
stallation; F is the cost of fixed assets used in the performance of
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P> construction work; K is the capital intensity of the labour of one

employee/worker employed at the DSK enterprise (including main
production and construction) [14].

The net profit amount in itself is not a sufficient reason to assess
the potential intensity of an industrial housing construction enter-
prise or the efficiency of using its production and technical poten-
tial, including labour resources (workforce).

Net profit can only confirm that a satisfactory balance between
income and costs has been achieved. Let's go back to formula (4).

Formula (4) shows the main ratio of productivity, a change
in the volume of production to a change in costs. Each organizational
system has its own performance index for each resource. Column 2
shows the cost recovery index, i.e. a change in product prices relative
to a change in resource prices. Column 3 shows the profitability index.
Given that all other factors are constant, namely the prices of products
and resources, an increase in the productivity index will entail an in-
crease in profits [15]. Similarly, with constant volumes and a long-term
cost recovery index (product prices are rising faster than prices of cost
elements), profits will be positive, at least, in the short term.

The effectiveness of the integral indicator of potential intensity
should be diagnosed using the minimum number of most informa-
tive, non-duplicating relative indicators of production and construc-
tion activities.

As an option, it is proposed to use a resource approach based
on determining the value of the DSK enterprise productivity per unit
of production and financial resources (balance sheet currency)
with the definition of the areas of efficiency of the use of potential in-
tensity V(t) as the critical value, optimal (normal) value, rational value.

EopuseV (1) = L (7)
: resources

FINAL PART

A rational value can only be achieved in the case of high poten-
tial intensity (efficiency) of the production and construction system
due to the proper organization of labour and motivation of adminis-
trative and managerial personnel (labour resources P;) related to
the structure of fixed assets Pg, current and intangible assets
(P, and P,), which implies the potential efficiency of their use with
minimal resources and time.

Fig. 5 shows the process of managing the productivity of an in-
dustrial housing construction enterprise and achieving the maxi-
mum value of V(t).

The specific weight of the influence of a group of indicators
on the integral indicator V(t) is distributed as follows (according to
the analysis of the activities of 22 DSK):

e business activity indicators (productivity, return on funds) —

37 %,;
e financial stability indicators — 42 %;

MpousBoanTenbHOCTb NPeANpPUATUS
MHAYCTPUaNbHOro AOMOCTPOEHUSA KakK
rnaBHbIM MHAUKATOP pocTa
NOTeHLMano0eMKOCTU NPON3BOACTBEHHO-
CTPOUTENIbHOW CUCTEMbI

I/IsmepeHmo npon3BOoAUTEsNIbHOCTU Ha nNpennpuatuax CTpOVI-

VHOYCTPUM U B CTPOUTENBHOW OTPAciv B LIENOM MOXET Mo-
MellaTb pasHoo6pasve MPOM3BOAMMON MPOAYKUUM U UC-

e solvency indicators — 8 %;
e profitability indicators — 13 %.
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nonb3yeMmbIX pecypcoB. YenioBeko-yacbl Henb3s CKnagblBaTb
C M® BbIJIOXXEHHOM GETOHHOW CMecu, pyonsiMu KanuTanbHOro
o6opynoBaHus, KunosaTtT-4acamv 1 T.M. NS NONy4YeHUs Cym-
mMapHbIx pecypcos. MAO «KasaHckun CK» nnu ctpontensHas
rpynna «CamoneT» He BnNpaBe CKNapblBaTb M? HAPYXHbIX MNa-
Henen, M2 MOCTPOEHHbIX KAPKaCHbIX MioLwafen 06beKTOB XU-
JI0/ U1 KOMMEpPYECKOW HegBMXUMOCTM METOLOM HEMPEPLIBHOIO
6€TOHMPOBaHUSA U T.M., YTOObI MOMYYNUTb UTOrOBYIO NPOAYKLMIO.
Tak KaK BbIMIpbILL U MOTEPU, CBA3@HHbIE C MPON3BOAUTENBHO-
CTbiO, pacnpenensioTcs Yepesd CUCTEMbI LieH Mexay noTpeéu-
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TensamMu npegnpuaTmemM OOMOCTPOEHUs, TO AN aHanu3a Tako-
ro pacnpegeneHus npeacTaBnseTcs YMeCTHbIM UCNONb30BaTb
MEpUo 3TOM CUCTEMbl — AeHbrn; B Poccumn ygo6HbIM 06LLNM
3HaMeHartenem cnyxut pybnb. OgHako py6nb — Benu4yuHa ne-
pemMeHHasi, 0CO6EHHO B HbIHELLHMX SKOHOMMYECKUX YCMOBUSIX.
[Mpyn ncnonb3oBaHUN OEHEXHOW efuHUubl pybns B KadecTBe
WHCTPYMEHTa arpermpoBaHus 3Tm KonebaHus Heo6xoanmo Mu-
HUMu3upoBaTb. OgHa M3 rnaBHbIX 0COGEHHOCTEN mpepgnara-
€MOro nopaxofa COCTOWUT B HalM4MU COOTBETCTBYIOLLEFO KOpP-
PEKTUPYIOLLErO (peBanbBUPYIOLLLEr0) MexaHnama. ITOT MeToq
NoO3BONSAET:

* N3MEPSATb CTEMEHb BAUSAHUA N3MEHEHUI MPOU3BOAUTENBHOCTH
Ha NpuobbIb;

® onpepenaTtb, HACKOJIbKO npuemiemMbl U pasyMHbl USMEeHEeHUs
npon3BoauUTesIbHOCTU B OTHOLUEHUU UHTerpasibHOro rnokasare-
N9 NOTEeHUManoeMKOCTU NpeanpuaTus;

® YCTAHOBUTb BAINSIHWE YPOBHS MPOU3BOAUTENBHOCTY Npeanpus-
TWS HA €ro KOHKYPEHTHbIE MO3ULMY Ha TEPPUTOPUATIBHOM YPOB-
He XUULLHON N KOMMEPYECKOW HEABMXKXMMOCTH.

B cTaTtbe paeTtcs oueHKa OCHOBHbIM KpUTEPUSM NOTEHLMano-
€MKOCTU (pe3ynbTaTUBHOCTb) U UX BAUAHWE Ha MPUObLINBHOCTb
1 Npon3BoOaUTENLHOCTL [1].

Knro4veBble cnoBa: 0TeHUNAIOEMKOCTb, [MPOU3BOANTEIb-
HOCTb, MEPbI MPU6LIILHOCTHU, COBOKYIMHbIE JOXOAbI, COBOKYMHbIE
pacxogbl, ce6ecToumMocTb, (hoH[oOTAaYa
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The article addresses the problem of the tourism industry development and the application of the clustering
approach. The authors propose tourism clustering around the current landmark attractions in the regions. In
the context of insufficient investment resources it is necessary to select the most effective landmarks for tourism
clustering. To this end, the authors propose to take into account the factor space of influence and evaluate
the effectiveness of operation of newly established clusters using the integral indicator of the anticipated effect.
The main objective of this article is to study the business development prospects of domestic tourism and potential
tourism clustering in different regions of the country using the example of the Ivanovo region. The authors have
developed an algorithm of tourism clustering actions and identified the main groups of factors of influence on
clustering validity. In the present-day world subject to globalization, the tourism industry, which generates an
impressive share of income for the budgets of many countries, is becoming increasingly important. The problem
of domestic tourism development in Russia is relevant in the context of the socio-economic development
of Russian regions. Due to the unemployment and regional budget deficit, potential reserves of economic growth
and a reasonable approach to the development of the tourism industry must be identified, taking into account
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to be used in the Ivanovo region selected for tourism clustering.
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urrently, the Russian Federation pays great at-

tention to the public policy in the field of do-

mestic and inbound tourism, that has eco-
nomic and social effects’.

Tourism is now seen as a source of financial in-
come for budgets at all levels, a means of increasing
employment and quality of life, a way to maintain
the health of citizens, the basis for the development
of socio-cultural environment, the nurture of patriotic
feelings among young people, a powerful educa-
tional tool and a vehicle for the formation of a moral
platform for civil society [1].

The level of tourism development is of great im-
portance for the state as a whole, as well as for indi-
vidual subjects of the Russian Federation and mu-
nicipalities, what explains the relevance of the topic'.

Key areas of tourism development in the Russian
Federation are reflected in the strategy for tourism de-
velopment in the Russian Federation for the period up
to 2035 (approved by the Government of the Russian
Federation on September 20, 2019, No. 2129-r), as
well as in the national project “Tourism and the hospi-
tality industry” adopted in 2021".

The strategic goal and objectives of the Strategy
are aimed at implementing the scenario of intensive
development of the Ivanovo region. Its main strate-
gic goal until 2024 is to improve the quality of life for
the region’s population so that it reaches the aver-
age level in the Central Federal District, and to set
the stage for the development of human capital
based on the unlocking of its industrial, scientific,
cultural and tourist potential?®.

The above documents draw particular attention
to the development of tourism infrastructure, also
using the cluster approach.

Currently, the tourism cluster can be seen as an
element of a complex system, which allows the inter-
ests of business partners and competing groups at
the regional and inter-regional level to achieve syn-
ergies [2].

The clustering strategy is considered as a strat-
egy of the modernization scenario of social econo-
mic development of the region, based on the stimu-
lation and support of innovation processes towards
the formation and development of regional cluster
systems in the tourism sector [3].

To apply the proposed clustering algorithm
(Fig. 1), itis necessary to determine the factor space
of influence, which identifies the need, opportunities
and efficiency of clustering and the operation of the
tourist cluster in a given region of the country [4].

Let’s consider the main groups of factors that
determine the opportunities, potential and feasibility
of clustering and the operation of the tourist cluster
in a particular region [5]:

e infrastructure factors;

¢ the availability of landmarks, attractions, na-

ture reserves, recreation areas, etc.;

e the availability of human resources;

e the interest of professionals, service personnel;

e the interest of regional and local authorities in

improving the economic and social climate in
the region;

1 On the Strategy for the development of tourism in the Russian Federation for the period up to 2035 : Decree of the Government

of the Russian Federation of September 20, 2019, No. 2129-r.

2 Summary of the Ivanovo region socio-economic development strategy up to 2024.
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Fig. 1. Algorithm of creating a tourist cluster

e financial factors or availability of funding sources;

e the possibility of applying various organizational and mana-
gerial forms, including PPP.

Unlocking the potential of the tourism industry in the Russian

Federation is possible for the following reasons.

1. Investing in the development of tourist and backbone infra-
structure.

2. Increase in tourist flows in the Russian Federation, including
higher loading level of hotel infrastructure. This, in turn, is
possible by reducing the influence of the seasonality factor in
the tourism business.

3. Reducing bureaucratic barriers hindering the development of
the industry, increasing its openness and transparency.

To develop and justify the tourism clustering procedure, we
chose the Ivanovo region as a region with high potential and op-
portunities for the development of tourism. This includes the pre-
sence of ancient cities, towns, historical monuments, natural condi-
tions and sufficient labour potential, in view of the closure of some
production facilities?.

Despite the fact that the tourist potential of the lvanovo region is
not considered to be the highest (the region is not on the list of
the top 20 regions of Russia in terms of the tourist potential, accord-
ing to the 2020 rating), it is more due to the underdeveloped tourist

infrastructure and lack of appropriate information, rather than lack
of places of attraction to explore.

It should be noted that the landmarks of the famous “Golden
Ring” are also located in the lvanovo region, among the most at-
tractive places are the following ancient cities: Plyos, Kineshma,
Yurievets, Vichuga, Rodniki, Ivanovo, Lukh, Puchezh, Shuya,
Palekh, Holui, Yuzh, Gavrilov Posad.

The centre of the region is the city of lvanovo, which is histori-
cally considered the textile capital of Russia. Ivanovo is a part of the
“Golden Ring of Russia” and has a rather attractive geographical
location in terms of the accessibility of tourist destinations. It should
also be noted that the most important transport highways (water
and railway) pass through the Ivanovo region. In addition, the travel
infrastructure includes highways, road maintenance and civil avia-
tion facilities (an airport).

The environmental situation is relatively good in the lvanovo re-
gion. There are no large ecologically dangerous production facili-
ties in the region, and vast forest areas (they occupy 48 % of
the erritory of the region — 1,037,5 thousand hectares), evenly
distributed throughout the region, compensate the negative impact,
made on the nature by anthropogenic activity.

Natural recreational resources of the lvanovo region are comple-
mented by numerous cultural and historical monuments with truly
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P> priceless historical and cultural heritage. The region takes one of

the top positions in Russia in terms of the number of monuments,
primarily architectural and archaeological ones. There are 1,618
monuments (1,770 facilities) in the region, of which 57.4 % are archi-
tectural monuments, 12.4 % are historical monuments, 26.3 % are
archeological monuments, and 3.9 % are monumental art pieces [6].

The fact that the Ivanovo region has the second largest portion
of the Volga River increases its competitiveness in the development
of tourist and recreational clusters.

As of the year-end of 2019, the tourist flow in the region reached
824.6 thousand people, which is 3 % more than in 2018 (800.6
thousand people). The most visited cities of the region are lvanovo,
Kineshma, Palekh, Shuya and Plyos. This indicator was increased
by the development of transport logistics: river navigation in Kinesh-
ma, a larger number of electric trains “Lastochka”, reconstruction of
roads and improvement of tourist attractive cities of the lvanovo
region (lvanovo, Yurievets, Kineshma, Gavrilov Posad, Ples).

In the context of the tourism development in general, its forms and
types, in particular, new tourist realities appear and spread, one of
which is industrial tourism. In 2020, the Ivanovo region was added to
the list of pilot regions of the Russian Federation selected for the deve-
lopment of industrial tourism. Proposals were drafted for 16 enterprises
participating in the pilot project on behalf of the Ivanovo region?.

Tours to the enterprises of the region for official delegations and
production partners, as well as regular tourists, will attract ad-
ditional travellers to the region and, consequently, serve to sustain-
ably improve the socio-economic and tourist attractiveness of
the region [7].

The development of tourism in the lvanovo region complies with
the objectives of socio-economic development of the region (a de-
cree), which suffers from the following problems [8].

1. The lack of investment in the development of tourist infra-

structure.

2. The absence of a system of comprehensive (organizational)
support for the development of tourism from the executive
bodies of government authorities of the Ivanovo region.

3. The lack of a system of information and advertising support
needed to inform potential customers about the services.

4. Substantial physical deterioration of material resources.

5. Insufficiency of advanced tourist and entertainment industry
facilities, display and entertainment facilities.

Obviously, the main problem is inadequate financial support.

In addition, in our opinion, there is no systematic approach to
planning the development of tourism, based on a multi-factor analy-
sis of the situation to quantify the complex tourist integral potential
of a particular region, city, district, allowing to choose the most ap-
propriate option with regard for the economic and social aspects.
Also, this region enjoys little attention from the federal authorities
and has neither federal, nor regional target programmes [9].

For the effective development of tourism in the Ivanovo region,
even in the presence of a serious potential of historical, cultural,
entertainment and other destinations, a systematic approach is
needed, including, among other things, the formation of a sustain-
able and attractive tourist brand of the region [10].

As already mentioned, a serious obstacle to the development of
tourism in the region is the lack of financial resources. This problem
must be solved together with regional and local authorities using
the anticipated economic and social effect. A real opportunity to
promote the idea of creating a tourism cluster is to choose the right
organizational and managerial form. It is proposed to establish
a public-private partnership, which will raise public funds and pri-
vate investments [11, 12].

Based on the strategic objectives the authors propose a
mechanism and a model for a public-private partnership of a tour-
ism cluster (Fig. 2).

Government
incentiveg ‘S Sources
and regulation of financing
\l State support
for the cluster
Factor space, Removing Barriers;
assessment \ Promoting exports
of potential outside the region;
TOURISM Training and retraining
Resultsand | 5 CLUSTER programs;
indicators of supply Developing links with
and demand | science;
Development of cluster
Calculations infrastructure;
Supporting of the Standarqlzatlon;
industries expected Investment incentives;
economic and Antitrust policy;
social effect Tax benefits;
Risk insurance

Fig. 2. The model of a public-private partnership within the framework of tourism clusters
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Two target federal and regional programmes, including “Develo-
pment of domestic and inbound tourism in the Russian Federation
(2019-2025)" and the strategy for socio-economic development of
the Ivanovo region until 2024, were studied to address this issue?.

CONCLUSIONS

Development of tourism in the lvanovo region will improve
the socio-economic environment in the region, rise its economic
efficiency, overcome its economic development delay and, most
importantly, improve the living standards in the region.

This programme will undoubtedly give a powerful impetus to
the tourism industry by using the potential of the cluster approach.
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O60cHOBaHMe cO3aHUsA TYPUCTUYECKNX
KnactepoB B permoHax Poccum
(Ha npumepe MiBaHOBCKOM o6nacTu)

B cratbe paccmoTpeHa npobnema pasBuTUS TYPUCTUHECKOW OT-
pacnu ¢ ncnonb3oBaHWEM KnacTtepHoro nopxopa. lNpepnaraertcs
co3faBaTb TYPUCTUHECKME KNacTepbl HA OCHOBE MMEIOLLIMXCA B pe-
FMOHAX MHTEPECHBIX 0OBEKTOB MPUTSXXEHUS TypucToB. B ycnosu-
AX AeduumTa MHBECTULIMOHHBIX PECYPCOB HEO6X0OMMO OTo6paTh
Hanbonee pes3ynbTaTvVBHbIE BapuaHTbl OOBEKTOB, rAe MiaHupy-
€TCsl CO3AjaHne TYpUCTUHECKMX KnacTepoB. C 3TOM Lefblo aBTo-
pbl MpeanaratT y4nTbiBaTb (DAKTOPHOE MPOCTPAHCTBO BIMSHWA
1 oueHMBaTb 3EKTUBHOCTb (PYHKLIMOHMPOBAHWS CO30aBaeMbIX
KNacTepoB C MOMOLLbIO MHTErpanbHOro nokasarens oXuaaemMoro
adpcbekta. OCHOBHOWM 3aaqert AaHHOM CTaTby ABMSETCH U3YyHeHe
NepCcrneKkTuB pas3BuTUs 6usHeca B 0651aCTU BHYTPEHHErO Typu3ma
1 BO3MOXHOCTEW CO3aaHua TYPUCTUHECKMX KIIacTEPOB B pasnny-
HbIX perMoHax cTpaHbl Ha npumepe ViBaHOBCKoOW o6nacTtu. ABTOpbI
pa3paboTany anroputM AEeNCTBUMA MO CO3OAaHWUIO TYPUCTUHECKO-
ro Knacrepa, onpenesnivnm OCHOBHbIE rpymnbl (DaKTOPOB BIMSHUSA
Ha 060CHOBaHHOCTb OpraHu3auuyM KnactepoB. B coBpemeHHOM
MUpe B YCNOBUWSX riobanv3aumm Bce 60nbllee 3HaYeHue npuo-
6peTaeT TypucTMHeckKas oTpacib, KOTopasi MPUHOCUT B GLOAXETI
MHOIMX CTPaH BHYLUMTENBHYIO JoMio foxopa. [Mpobnema passuTus
BHYTPEHHero Typuama B Poccum ABNSETCA akTyanbHON B acnekrax
coumasibHO-9KOHOMUYECKOrO pa3BUTUSA PErMOHOB CTpaHbl. B cBs-
31 ¢ Hanm4meM 6e3paboTuvupl U geduumTa pervoHanbHbIX 61of-
>KETOB HEOHXOOMMO M3bICKMBATb BO3MOXHbIE PE3EPBbI IKOHOMU-
4YecKoro pocta n 060CHOBAHHO MOAXOAUTL K BOMpPOCcaM CO3AaHus
TYPUCTUHECKON MHOYCTPUW, Y4UTbIBAA HbIHELLHWE OCOGEHHOCTU
1 npegnoyTeHus Hacenenus. MpeanoxeHHble NOAXoAbl U MeToAb!
nnaHpyeTcs UCronb3oBaThk Ha npumepe VBaHOBCKOW o6bnactv B
acnekTe co3gaHnsa Tam TYPUCTUHECKOro KnacTtepa.

Knro4deBble cnoBa: Typuctndeckuii knactep, ghakToOpHOe rpoc-
TPaHCTBO BIIMSIHUSI, MHTErpasibHbili rnokasatesib 3(heKTUBHO-
CTW co3faHuvsi KnacTepa, pasBuTue BHYTPEHHEro Typuama, 3a-
HATOCTb TPYAOCMOCOBHOIro HaceneHus
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for construction projects in the context
of introduction of information modelling

The overall business environment in the country has increased the importance of support for industries and raised “:;,
pressure on the financial system. The construction industry holds a special place due to its set of socio-economic o
objectives, including the construction of housing, medical and education facilities, infrastructure in populated

areas, etc. As of 2022, construction projects are to have digital information models to ensure data exchange

between direct participants in the construction process, and in the course of interaction with state supervisory

authorities. The article addresses the issue of pricing and construction cost estimation; the authors have identified Silka Dmitriy
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emphasize the need for the state standardization of consolidated types of works, that make up a construction
facility. This task is particularly relevant for an extensive list of social facilities, constructed within the framework of
regular government procurement contracts. The compilation of catalogues of work types includes the development
of flow charts and requires the involvement of versatile experts and specialists. Further, if these materials are
available, cost parameters, or standard costs of structural solutions, become necessary and feasible. At present,
there is a tiny set of approved standards, and their number does not grow. Some insignificant results have been
achieved at the corporate level. The reason is the lack of a comprehensive approach, which is addressed in
the article. Given the intensive implementation of information modelling technologies (IMT), IT companies get
more and more involved in addressing the tasks and problems of the construction industry. Hence, they can make

a significant contribution to new cost management technologies.
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INTRODUCTION

hen construction projects are implemented,
Wstakeholders tend to effectively apply infor-

mation modelling technologies and use
various special-purpose tools to automate business
processes of project preparation and implementation.
The main driver of application of information model-
ling software is the responsibility of contractors to
draft the project documentation in the form of digital
models for public contracts implemented as of 2022.
Given that the government procurement far exceeds
commercial construction, digitalization at the stages
of design, construction, and operation of construction
projects is accompanied by numerous grave prob-
lems. Hence, in 2021, the government procurement
under the Federal Law 223 reached 9.3 trillion rubles,
which exceeded the value for previous period by
15 %. Procurement under the Federal Law 44
reached 9.4 trillion rubles, which is 11 % more than in
20207, 2. The shares of construction works and servi-
ces within the framework of Federal Laws 223 and 44
exceeded 80 and 55 %, respectively. Against this
background, the efficiency of information modelling
technologies depends on the availability of informa-
tion and reference materials in the digital form, inclu-
ding, inter alia, libraries of design solutions and cost
standards broken down by types of work. The priority

task is to develop libraries to ensure the efficient ap-
plication of information modelling techniques. Experi-
ence has proven [1-3] that the industry does not pos-
sess such materials in full and the relevance of their
development increases due to the requested transi-
tion to digital models.

MATERIALS AND METHODS

Experts and researchers point out the need to
develop and implement mutually coordinated solu-
tions at all stages of the project life cycle to ensure
an effective transition to building information model-
ling technologies (IMT) [4-6]. BIM is to encourage
the innovative development of the construction in-
dustry [7]. Besides, experts consider independent
functional areas of application of information model-
ling technologies, which are crucial for the work pro-
cess organization at construction enterprises.
Hence, the authors of [6] consider the problem of
enhancing the accuracy of estimates at different
levels of construction projects. The method of con-
struction budgeting using the information modelling
technology is analyzed. Attention is drawn to the fact
that 3D models cannot be used to calculate con-
struction costs. The authors analyzed the break-
down of the workforce cost and its share in con-
struction costs.

1 The volume of procurement in Russia by companies with state participation increased by 15 % in 2021. Date Views: 11.04.2022. URL:
www.tass.ru/ekonomika/13569315?utm_source=rts-tender.ru&utm_medium=referral&utm_campaign=rts-tender.ru&utm_referrer=rts-tender.ru

2 RTS-tender: the volume of purchases of state companies in Russia increased by 15 % in 2021. Date Views: 11.04.2022. URL: www.rts-

tender.ru/about/news/31012022
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The cost analysis, made within the framework of a project simu-
lated as a 3D model, is highly sophisticated, and it takes account of
various architectural, design and other solutions. Given the array of
construction resources, currently available on the market, one
should know that methods of developing and presenting the future
appearance of a construction facility vary. Therefore, selection of
the criteria determining the final project concept to be accepted for
implementation is an important issue. Obviously, cost management
is the key point. In turn, cost management in information modelling
programmes, or BIM, is a rather complex issue. Let’s consider
the principles of building information models to understand its es-
sence.

Development of information modelling systems is a time con-
suming process. It encompasses initial data collection, staff trai-
ning, organization of interaction within and between teams, accu-
mulation of experience, reference materials and libraries of
ready-made 3D solutions, which can significantly accelerate the
design and implementation of a construction project. The experi-
ence of foreign countries [8, 9] shows that companies using sophis-
ticated information modelling systems, including BIM, having been
developing in this field for many years and even decades. Besides,
it is not only the level of development and the capacity of individual
businesses that is crucial, but also the development of private and
public institutions promoting the use of BIM solutions by the indus-
try as a whole and individual enterprises, in particular.

Therefore, the analysis of standard technical documentation in
Russia shows proactive standardization of relevant processes and
regulation of activities. To date, more than eight standards have
been developed, namely GOST R 57310-2016, 57311-2016, 57563-
2017, 57295-2016, 12006-2-2017, 12006-3-2017, 22263-2017,
57309-2016, 58439.1-2019, 58439.2-2019, which regulate:

e information handling guidelines;

* documentation requirements;

* management guidelines;

e data organization and exchange;

* knowledge libraries, etc.

In addition, there are sets of rules SP 301.1325800.2017,
328.1325800.2017, etc., that contain the terminology and require-
ments for an information model, rules of information exchange

between systems, etc. The model has three main levels (Fig. 1)
depending on the applicable rules/regulations, the amount of infor-
mation, the level of complexity of an information model and
the presence of factors that may accelerate the project implementa-
tion. Further, 6D and 7D modelling affects operation stages, re-
pairs, and reconstruction of the facility, etc. Hence, the ability and
willingness of a construction organization to work at each of
the 3-5D levels is a proof of its high competence.

The diagram in Fig. 1 shows that value management is at the top
level. Critical factors that influence the ability of investors, customers,
and contractors, involved in a construction project, to make manage-
ment decisions are concentrated in the value parameters. Therefore,
a construction company must be able to use BIM to promptly evalu-
ate the proposed solutions, select and compare alternative options.
The analysis of the pricing system in the construction industry shows
that the design and estimation method is used for a detailed calcula-
tion of the cost of construction. The method is labour-intensive and
assumes the availability of the readymade design documentation,
including calculations, listed items and amounts of work, etc. Stan-
dard construction prices (SCP) are used to make an initial assess-
ment of the project. The mission of SCP is to provide insight into
the cost of a completed construction facility using its general charac-
teristics. SCP are developed by the Ministry of Construction of Rus-
sia, and the database has SCPs broken down by the types of struc-
tures, including residential buildings, office buildings, educational
facilities, etc. SCPs are the tool employed to calculate the cost of
a construction facility at the stages of contribution of state funds and
disbursement of budget proceeds and schedule the construction
process. If the unit cost of a square meter of a construction facility is
available, its total cost is calculated using the design floor area.
A provisional standard cost indicator is provided in Table 1.

Hence, the final cost of a construction facility represents one
figure, and it is impossible to determine the cost of an individual
component to compare different construction options. The compila-
tion has approximate design solutions illustrated in Fig. 2. For ex-
ample, if piles are used in foundations, and the room partition is
made of gypsum structures, or tongue-and-groove boards. Since
no amounts or costs are specified, it is impossible to make swift
changes in BIM cost modelling.

Table 1. An excerpt from “Consolidated Standard Construction Prices” NTSS 81-02-01-2022. Compilation 01. Residential Buildings

SECTION 3. MULTIFAMILY RESIDENTIAL BUILDINGS
MEDIUM-RISE BUILDINGS (3-5 FLOORS)

Indicator code

Parameter

Construction price as of
01.01.2022, thousand rubles

Indicator: 1 m? of the total floor area of an apartment

Table 01-03-001 Medium-floor residential buildings (3-5 floors) with a precast-monolithic frame

01-03-001-01 Medium-floor panel residential buildings (3-5 floors) with precast-monolithic frame with an apartment area of 48.07
5,100 m?

Table 01-03-002 Medium-floor residential buildings (3-5 floors) made of bricks

Indicator: 1 m? of the total floor area of an apartment

01-03-002-01 Medium-floor residential buildings (3-5 floors) made of bricks with an apartment area of 1,200 m? 67.69

01-03-002-02 Medium-floor residential buildings (3-5 floors) made of bricks with an apartment area of 3,200 m? 50.27

01-03-002-03 Medium-floor residential buildings (3-5 floors) made of bricks with an apartment area of 3,850 m? 43.33
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3D BIM model

Information model executed at the design
stage, it includes 3D geometry of the facility
and attributive data of its components

4D BIM model

facility's change in time
Fig. 1. Evolution of BIM solutions

Another tool that can meet the requirements of cost modelling
is a set of standard prices for structural solutions (SPSS). The re-
gister of standard technical documents of the Ministry of Construc-
tion of Russia has “State Cost Standards”.

Here, consolidated pricing standards applicable to structural so-
lutions “81-02-22-2014) Part 22. Highways” are used®. We can con-
clude that the construction of a facility is broken down into certain
types of independent assignments, and each has cost indicators.
Hence, the construction of roads is broken down into the following
items of work.

Section 01. Site preparation for construction.

Section 02. Road formation.

Section 03. Road wear.

Section 04. Man-made structures.

Section 05. Road furnishing.

Section 06. Installation of sidewalks and curbs.

Section 07. Road service buildings and facilities.

The list of work assignments, cost indicators and standard pri-
ces are provided for each position in each section (see Table 2).

Various alternative structural and design solutions, depending on
the needs of the customer and future users of a construction facility,

Information model drawn on the basis on the 3D model
and supplemented by the solutions on construction
organization as well as realized in the format of

LA
ey bk
5D BIM model

Information model drawn on the basis of the 3D
model and supplemented by the data on the cost
of works and materials

can be assessed using the cost indicators available for individual
types of work. It should be admitted that the principle of deriving cost
indicators for each type of works is widely used in the foreign practice.
In contrast to the method of application of itemized state cost stan-
dards (GESN), a cost indicator allows for a less laborious initial estima-
tion of the cost of a construction facility with a high degree of accuracy,
as all fixed and variable costs are specified in this indicator (including
the projected profit and overheads). The use of itemized state cost
standards (GESN) is possible, as it allows for a clarification in terms of
construction materials, other local issues, and in terms of the budget
documentation, developed on the basis of the design documentation.

There is a strong demand for BIM-linked cost budgeting solu-
tions. The reason is the deficit of resources at state institutions, lack
of research support and task setting, insufficient links with the busi-
ness community. And all these problems should be solved togeth-
er. The following actions must be taken to improve the situation:

1) classification of construction facilities within the framework of
a state order, breakdown of construction work and formation of cost
indicators;

2) identification of types of work, development of flow charts
and their approval within the framework of state reference books,

3 State Estimating Standards Consolidated Standards of the Price of Structural Solutions (NTsKR 81-02-22-2014) Part 22. Automobile roads. Technical part. Date views: 11.04.2022.

URL: www.minstroyrf.gov.ru/docs/10281/?sphrase_id=1545290
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Number Type of works Building material, article, structure

1 Foundation Driven reinforced concrete piles

2 Exterior walls Prefabricated reinforced concrete wall panels, three-layer :|45
3 Interior walls Reinforced concrete interior wall panels

4 Partitions Gypsum tongue-and-groove boards 7

5 Floorslab Multi-hollow reinforced concrete floor slabs ll,OlS

6 Roof (roof covering) Heat-welded roll roofing

7 Floors Wooden, laminated, ceramic, etc. 1,200
8 Window frames Window units :l 180
9 Door frames Wooden, metal, fireproof door units :|60
10 Interior finishing Door units :l 220
11 Other design sclutions Concrete precast-monalithic stairs 16
12 Other design solutions Loggias j 115
13 Engineering networks Galvanized steel water and gas pipes 14
0 500 1,000 1,500

Number of species

Fig. 2. The number of options for a residential building that has 6—10 floors according to Construction Price Standards 81-02-01-2021

for example, itemized state cost standards (GESN), Federal Unit
Rates (FER), etc. Flow charts are needed to:

e systematize work processes, identify the need for resources
to perform construction work on a particular construction site
and develop standard costs for structural solutions (SPSS);

3) maintenance of catalogues of construction resources, which

include all resources available in the SPSS. This approach allows for
the state monitoring of the cost of construction resources in a more
targeted way and focuses on the interests of public customers and

contractors. Currently, there is a system of construction resources
monitoring, which is too general, and, therefore, it does not respond
to the needs of public customers;

4) development of volumetric and quantitative characteristics of
construction resources in flow charts to update various indicators
and have costs monitored by any interested persons.

It should be noted that this work can be only organized at the ini-
tiative of the Ministry of Construction of Russia and its subordinate
structures due to the fact that the development of flow charts and cost

Table 2. An excerpt from the compilation of the standard price of highway design solutions SPSS 81-02-22-2014

Section 01. Site preparation for construction
Table 22-01-001 Tree felling
Composition of work:

08. Loading, moving and unloading of stumps.
Measurement: 100 items

01. Felling of trees. 02. Cutting of bushes. 03. Removal, unhooking, and skidding of tree-long logs. 05. Uprooting of stumps. 06. Shoveling dirt. 07. Area cleaning.

Standard prices (rubles) as of 01.01.2014

Cost indicator
22-01-001-01 22-01-001-02 22-01-001-03 22-01-001-04
Remuneration of construction workers 5,574.53 7,189.14 9,944.15 11,949.10
Operation of machines 8,836.12 9,089.74 11,816.13 13,724.46
Material resources — — — —
Equipment — — — —
Total 14,410.65 16,278.88 21,760.28 25,673.56
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solutions requires a large number of design documentation. Another
important task is to make flow diagrams. This task involves some re-
search as criteria for such diagrams are unavailable. Let's make a list
of basic principles to be applied to the generation of these diagrams.

Firstly, a flow diagram should specify a list of works to be per-
formed on other sites, for example, items of work dealing with
floors, ceilings, walls, foundations, etc.

Secondly, the flow diagram should contain interrelated items of
work. For example, the installation of a monolithic reinforced concrete
floor slab, beams and columns includes the installation of scaffolding
and formwork. In addition, some items of work use gas cylinders,
discs for angle grinders, welding electrons, etc. as materials and re-
sources. It is difficult to assign specific rates to such resources when
a traditional construction work budget, such as the one specified in
the GESN, is made. Therefore, the generalization of work and re-
sources, which in the end allows making a concrete slab with co-
lumns and beams, takes into account all auxiliary processes to iden-
tify a standard price of a particular structural solution. Subsequently,
it expands the capabilities of information modelling (BIM).

RECOMMENDATIONS

Experts believe that over the past three years a quarter of the state
contracts worth more than 4 trillion rubles were terminated, which led
to an increase in problematic construction projects across the country.
The industry predicts that by the end of 2022 the number of broken
contracts will have increased by 20 %*. At the same time, according to
the authors, advanced administrative actions will accelerate the imple-
mentation of IMT and increase the efficiency of construction clearly,
although it will not eliminate any chronic problems. Basically, builders
do not have enough money to complete the work. The approach, pro-
posed by the authors, that is, their proposal to systematize and clas-
sify construction work using flow diagrams is a way to construct
and building pursuant to an order, which is critical to the success of
public construction projects. The basis of this systematization is
a mechanism for preparing materials (libraries), to ensure a faster and
more efficient design development for a construction project via
the use of readymade digitized modules in the 3D format and a swift
state expert examination procedure. Further, standard prices for struc-
tural solutions (SPSS) should become an efficient instrument at
the stage of elaboration of the project concept by the customer within
the limits of the funding. At the earliest stage, such a mechanism ena-
bles to abandon a project concept that will be impossible to implement
in the future. Since the government takes no initiative to intensify
the development of standards, the business community should do it
themselves. Large enterprises, whose errors are extremely expensive,
can develop price standards for design solutions based on their own
experience and completed projects. Further, it is necessary to sum-
marize the budget-related documents, certificates of work performed
and other materials that specify the actual costs incurred in the pro-
cess of construction. A large amount of information and digital data
requires the use of specialized software. In terms of the methodology,
some information can be extracted from the SPSS collections ap-
proved in the past to be updated for the future use. It is also advisable
to address the research undertakings implemented in the past [10-12].

CONCLUSIONS

The current challenge of accelerated transition to information mod-
elling technologies has identified chronic problems in the construction

pricing methodology. The unavailability of tools, needed to identify
costs at all stages of a construction project, limits the implementation
of digital solutions. In addition, since no tasks are set by the state, an-
ticipated ITM benefits cannot be obtained soon. In this regard, the
construction business community, acting in alliance with developers of
specialized software for the construction industry, should concentrate
on developing specialized regulatory and reference libraries. In fact,
they can start developing a system of digital standards for technical
documents. The ability to simulate the cost of a construction facility
using pre-calculated items of work improves the effectiveness of con-
struction concepts, while the transparency of pricing in terms of con-
solidated types of work helps to identify weaknesses in project sched-
ules and manage future risks.
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TexHonorum ynpaBneHusi CTOMMOCTbIO
CTPOMUTEJIbHbIX MPOEKTOB NPU BHEAPEHUM
WH(OPMaALIMOHHOTO MOAENNPOBaHUS

O6Las aKoHOMMYecKash 06CTaHOBKa B CTpaHe AenaeT Kputu-
YeCKM BaXXHOW NOAAEPXKKY oTpacrier, yBenmunsas Harpy3ky Ha
thmHaHcoByto cuctemy. Ocoboe MecTo 3aHMmaeT cdepa CTpo-
UTenbCTBa C MacCOW COLMANbHO-9KOHOMMYECKUX 3aAady, B TOM
yucne Mo CTPOUTENBbCTBY XMUIbSi, 06BLEKTOB MeauLMHbI, 0bpa-
30BaHusl, MHPACTPYKTYPbl HACENEHHbIX NyHKTOB 1 Ap. C 2022
roga peanu3aums CTpoUTENbHbIX MPOEKTOB AOSKHA OCYLLECTB-
NATLCA C MPUMEHEHVEM LMAPOBbIX WHAOPMALMOHHBIX MO-
fenen ana obmeHa AaHHbIMU Kak MexXAy HernocpeAcTBEeHHbI-
MM y4acTHUKaMu CTPOUTENbCTBA, Tak U Npyv B3aMMO[ENCTBUU
C rocyfapCTBEHHbIMU KOHTponupylowmnmmn opraHamu. B cta-
Tbe paccmaTtpuBaeTcs npobnema LeHoo6pa3oBaHNA U CMETHO-
ro HOPMWPOBAHUS CTPOUTENIbHON AEATENbHOCTU U onpepens-
I0TCS DaKTOPbl, KOTOPbIE NPENATCTBYIOT MOMYYEHWIO BbICOKOrO
oxungaemoro adpdekTa oT NPUMEHEHNS TEXHOMOMMA NHAOpMa-
LIMOHHOrO MOAENUPOBaHUA. ABTOPbI YKa3biBalOT Ha HE06Xoau-
MOCTb rOCyAapCTBEHHOW CTaHAapTM3auun YKPYMHEHHbIX BU-
[0B paboT, U3 KOTOPbIX CKNaablBaeTCs O6bEKT CTPOUTENLCTBA.
Oco6eHHO akTyanbHOM AaHHas 3agaqa ABNSeTCA ANA LUMPOKO-
ro NepeyHss 06LEKTOB COLMANIbHOr0 Ha3Ha4YeHusi, KOTopble Bbl-
MOSHAIOTCA B pamkax perynsipHbiX rocyAapCTBEHHbIX 3aKyroK.
Co3paHue Katanoros BMAOB paboT BKOYaET B ce651 pa3paboT-
Ky TEXHONMOrMYEeCKUX KapT U TpebyeT NpYBIEYEHUs SKCNEpPTOB
1 CrneuuanucToB pasHoro ypoeHA. [anee, Npyv HamM4um Takux
mMaTepuanos Heo6XOANUMbIM U BO3MOXHbIM CTaHOBUTCA paspa-
60TKa CTOMMOCTHbIX NoKasaTenen — HOPMaTUBOB LiEHbl KOH-
CTPYKTMBHbIX pelueHui. B HacTosiee BpemMs MMeeTcs NuLlb
COBCEM Heb6ornblLlIas 4acTb YTBEPXAEeHHbIX HopMaTmeos. Ux co-
CTaB He paclumpsieTcs. HabnogaoTcs He3HauuTenbHble pe3yrib-
TaTbl HA KOPMOPaTUBHOM YpOBHE. MpuynHa cCoCcToUT B OTCYTCT-
BV KOMMIIEKCHOrO NOAXOAA, KOTOPbIA PackpbiBAETCH B CTaThe.
C y4yeToMm akTmBHOro BHegpeHus TUM, IT-koMnaHuv Ha4mHaoT
BCe 6onblUe BKOYaTbCA B 3a4a4M U Npobnembl 0Tpacnu cTpo-
UTenbCTBa M AnA pa3paboTKM HOBbIX TEXHOMOMUIA yrnpaBrieHus
CTOMMOCTbLIO MOT'YT BHECTU CYLLIECTBEHHbIV BKag.

Knro4eBbie cnoBa: TexHonornm nHghopmaLmoHHOro Mogenmpo-
BaHusi, CTPOUTENILCTBO, CTOMMOCTbL CTPOUTENILCTBA, CMETbI, KO-
HoMu4ecKas 3¢p(heKTUBHOCTb
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Calculation of the private investor’s income
in the housing and utilities sector in the context
of transition to long-term tariff regulation

The article considers the necessity of transition of housing and utility services to the long-term tariff setting system.
This task was set by the Government of the Russian Federation in June 2021 as part of the approval of the “Concept
for the introduction of tariff setting mechanisms for organizations engaged in regulated activities for the long term”.
Current annually indexed tariffs on housing and utility services don’t let the housing economy develop, as they are not
attractive to private investors and aggravate the conflict between the owners of residential premises and management
organizations. Over the years, the lack of social trust and shortage of budgetary funds have substantially reduced
the quality of housing in Russia. And the state of the housing stock in the country today needs mass overhauls using
energy efficient materials and innovative technologies; otherwise, the number of accidents in residential buildings will
only increase. This requires additional investment, as budgetary sources are only able to cover certain types of work
and volumes of financing. Russia needs a new system of tariff formation, which would be able to take into account
all the features of the housing and utilities sector and the possibility of financing, given the monopolistic structure
of this sector. The paper proposes a conceptual approach to calculating the long-term value of the housing and
utilities tariff by redistributing the excess profits of monopolies in favour of the private investor. An important condition
for the implementation of the proposed approach is the maintenance of the rate of construction in the Russian
Federation and the values of long-term average and marginal costs for the production and provision of utilities.
Keywords: housing and ultility services, tariff, profit, natural monopoly, resource provider, energy efficient repair,
state regulation

Panteleeva M.S.

INTRODUCTION

he pricing system, which has been applied in
I the housing and utilities sector of the Russian
Federation since 1999, continues to limit
the profitability of enterprises that provide services
despite the ongoing changes and indexation of tariffs
for public services [1-4]. This policy does not stimu-
late an increase in the quality of services and the re-
duction of costs by utility services providers, as re-
ducing costs leads to a decrease in the price per unit
of service and the absolute value of the profit of enter-
prises. As a result, today's pricing system in the hous-
ing and utilities sector leads to the fact that compa-
nies are interested in growth rather than in cost reduc-
tion despite the expansion of the market, which is as-
sociated with the planned growth of annual housing
commissioning according to the Ministry of Construc-
tion, Housing and Utility Services.

The commissioning of the total area of housing
per 1,000 people increased from 207 sqg. m in 2000
to 631 sg. min 2021, an increase of 13 % compared
to 2020. In the housing stock in 2021 there was
an average of 28.9 sq. m of total living space per
inhabitant compared to 22.6 sg. m in 2010 [5].

The factor of increasing growth of commis-
sioned housing put into service and the cost ap-
proach to the formation of prices for utility services
hinders the inflow of investment resources in
the housing and utilities sector, as the use of stand-
ard cost prices as a basis for price formation leads
to inconsistency of the latter with the structure of
real financial needs of the enterprise.

The current pricing system ignores the demand
factor, or the willingness and ability of consumers

(organizations, households, and the budget) to pay
the appropriate price for the services of appropriate
quality.

One of the most acute problems is cross-subsidi-
zation (cross-subsidies) [6], when different groups of
consumers have access to the same type of utilities at
different rates. On the one hand, cross-subsidization is
a state measure of social support of the population, on
the other hand, it leads to some negative consequenc-
es, including the distribution of most of the subsidies to
households with high incomes. At the same time, in-
dustrial enterprises, which subsidize preferential tariffs
for the population and budget organizations, find
themselves in the most difficult situation.

In these conditions, it becomes impossible to
forecast when the housing and utility services sector
will reach the break-even mode of operation.

The lack of orderly pricing and tariff policy also
leads to highly differentiated costs of housing and
utility services for different regions and municipali-
ties of the Russian Federation (Table 1).

The difference in the cost of housing and utilities
services across the regions reaches from 20 to 50
times and more (Table 1). It should be noted that
the difference in the number of tariffs for public utili-
ties in the subjects of the Russian Federation are
due to the following reasons [7]:

¢ the difference in the volume of sales of public

utilities;

e levels of energy intensity of the installed equip-

ment;

e the degree of depreciation of networks and

equipment, which affect the costs required to
maintain the systems of utility infrastructure;
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| 2 Table 1. Housing and utilities tariffs in different regions of Russia in 2022 [5]
City of the Russian Electricity, Heating, Hot water, Gas, Overhaul, Garbage,
Federation rub./kWh rub./Geal rub./m? rub./m? rub./m? rub./person

Moscow 5.92 2,546.83 211.67 6.83 25.5 18.86
Moscow region 573 2,535.11 164.58 6.35 9.07 893.2/m?
St. Petersburg 4.82 1,818.29 109.1 6.56 9 5.13/m?
Volgograd 4.51 1,756.24 135.14 8.95 6.56 514.4/m?
Novosibirsk 2.8 1,467.82 114.54 6.12 7.72 59.88
Kazan 3.93 1,809.7 21.42 5.72 6.1 71.95
Rostov-on-Don 5.75 2,386.62 65.03 6.32 9.92 84.4
Irkutsk 117 1,466.72 93.61 2.75 7.87 576.5/m?
Grozny 2.81 2,045.68 18.56 4.94 6.72 93.53

e availability of own water production sources or use of pur-

chased water;

e peculiarities of the process of provision of utility services by

each supplier.

In addition, the growth of tariffs for public utilities is always
several times higher than the growth of real disposable income of
the population (Table 2).

Over the past 8 years, the discrepancy between the dynamics
of real income, housing and utility service tariffs averaged 4 %. This
means that the population has insufficient funds for timely payment
of utility bills at the rates set by the state.

Given the importance of these problems, as well as the existing
powers of regional and local authorities in the field of pricing and
tariff setting, which do not allow for a strict regulation of these pro-
cesses at the federal level, the author proposes a new approach to
the formation of the market value of housing and utility services
tariffs. This approach is the basis for an open adequate pricing
and tariff setting procedure in respect of housing and utility ser-
vices that encompasses private capital.

MATERIALS AND METHODS

The approach proposed by the author for market-driven tariff
setting is based on the “Concept for introducing tariff setting mech-
anisms for organizations engaged in regulated activities for a long-
term period” approved by the Russian Federal Antimonopoly

Table 2. Growth of housing and tilities tariffs in relation to inflation
growth and real income of the population (compiled from [8—-11])

Service on June 29, 2021 (No. 6571p-P51), developed by the Fede-
ral Antimonopoly Service of Russia (No. 6571p-P51 of June 29,
2021) [12]. The implemented mechanisms should be based
on long-term planning, protection of consumers' interests and en-
suring reliable operation of the infrastructure sector. One of the key
ideas of the Concept is to create conditions for return of invest-
ments in the housing and utilities sector, as well as their moderniza-
tion, while protecting consumers from unreasonable growth of tar-
iffs by setting maximum indexes.

To implement the “Concept of long-term tariff setting”, this
study examined the models of various market structures. Particu-
lar attention was paid to natural state monopolies, which include
resource supplying organizations of the Russian Federation ac-
cording to the Federal Law “On Natural Monopolies” adopted
in 1995 [13].

In addition to the concept of the natural monopoly, this law de-
fines the main areas of state regulation, such as:

e transportation of oil and oil products and gas through main

pipelines;

e transmission of electrical and thermal energy;

e railroad transportation, etc.

The law also defines one of the main methods for regulating
the activities of natural monopolies: price regulation limiting
the maximal values of tariffs.

In this regard, to provide residents with utility services of suffi-
cient volume and quality, it is necessary to develop such solutions
that do not allow any infringement of their interests.

When justifying the need for the demonopolization of the hou-
sing and utility services sector and the development of competitive

Growth of housing Inflation Dynamics of the real relations, the Federal Law completely excludes consumers of hou-
Year and public utilities growth, % disposable income of sing and utility services from the subjects of legal relations, arguing
tariffs, in % ' the population, in % that competition is understood as “rivalry between economic enti-
2016 4.0 54 45 ties, in which independent actions of each of them are excluded or
2017 16 25 1 limit the possibility of each of them to unilaterally influence the ge-
; - — neral conditions of circulation of commodities”.
2018 3.7 4.3 0 Thus, the most difficult regulation problems to be solved by
2019 41 3.0 15 natural monopolies, including resource supply companies, remain:
2020 373 49 85 e processes of production and consumption of utility services
that are inseparable in time;
2021 4.6 8.39 1.2 . .
e saturated public services market;
2022 45 16.7 1.1 * non-price regulation of utility services production;
(March) . . )
e public utility services for consumers.
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RESULTS AND DISCUSSION

To solve the identified problems of natural monopolies, one of
three options can be used:

¢ establishment of an unregulated private monopoly;

¢ establishment of a private monopoly regulated by the state;

e implementation of economic activities of the state.

In this case, as the world experience of regulating natural mo-
nopolies shows, of all the above variants the first one is really dan-
gerous. The second variant is possible to implement under the con-
dition of clear state regulation with the conclusion of long-term
public contracts with private businesses.

To implement it, it is necessary to refer to the fundamentals of
natural monopolies. This will make it possible to identify the eco-
nomic categories capable of supporting the concept of a new long-
term tariff setting system in the housing and utilities sector.

A natural monopoly is a market structure in which it is economi-
cally feasible to concentrate the production of a product or service
in a single enterprise. Natural monopolies are characterized by net-
work structures in which fixed costs are high. Competition here is
impossible due to the high costs of producing and distributing
products of natural monopolies [14].

A characteristic and most important distinctive feature of pri-
cing in the market of natural monopolies is the reduction of the long-
run average cost until the saturation of demand and, simultane-
ously, the impossibility to achieve economically efficient production
volumes due to the limited market demand [15]. This situation is
depicted in Fig. 1, where the line of branch demand (D) crosses
the line of long-run average total costs (LATC) until their minimum is
reached. In the long run, the graphs of long-term average total
costs (LATC) and long-term marginal costs (LMC) do not intersect.

Prices for products and services of natural monopolies are set
(regulated) by the state. Two situations are possible (Fig. 1):

1) the state sets a fixed price Py = LATC = E; — the break-even
point;

2) the state sets a fixed price P, = LMC = E, — the breakeven
point (socially optimal price), only if the state subsidy equal
to (LATC — LMC) - Q, is paid. At the socially optimal price the maxi-
mum efficiency of resource allocation is achieved. It is at this price that
it is profitable for the firm to produce that volume of production, which
corresponds as much as possible to the demands of consumers.

For the purposes of long-term tariff setting, it is necessary to
reduce (cancel) the amount of state subsidies, which represent
cross-subsidies, and to bring private investors into the housing and
utility sector.

P

Break-even point
of natural monopoly
without state regulation

The break-even point

of a natural monopoly with state
regulation (the point with the

E, monopolist’s normal profit)

Breakeven point
with socially
optimal price and
optimal output for
a natural
monopoly

State
subsidy from

= (LATC - LMC) -
sz

the budget =
area of the
green 3 LATC
rectangle = E
: LMC

Fig. 1. Pricing in the natural monopoly market

To achieve this goal, the author of the article proposes the fol-
lowing measures:

1) to reduce the operating costs of an apartment building
through energy-efficient repairs. And energy-efficient repairs
should be conducted at the expense of the private capital;

2) to keep the housing and utilities tariffs at the level of P,
(see Fig. 1) by changing the source of funding.

Let us consider how these measures can be used to regulate
the market of housing and utility services (the market of natural mo-
nopolies).

Fig. 2 shows the operation of the monopoly market of housing
and utility services in the long run (at least 10 years from now). In this
case LATC and LMC remain practically unchanged, as in the long
term the total volume of demand (AD) for housing and utility services
continues to grow. AD is growing as a consequence of growing
housing construction in the Russian Federation according to the De-
velopment Strategy of the Russian Federation until 2035 (the Ministry
of Construction announced improvement of housing conditions for, at
least, 5 million families a year in 2019-2024 [16]). It is assumed that
the new housing stock is energy-efficient and does not require
energy-efficient overhauls. As a result, under such conditions
the natural monopoly market will demonstrate the effect of scale of
production. It is important to note that the scale of production occurs
at the expense of intensive factors of production: the use of new
energy-efficient building materials in construction/repair and the in-
troduction of innovative technologies for their management.

Further, to keep the tariff for housing and utility services at
the level of P,, it is necessary to reduce the volume of consumed

P

Predicted breakeven point for the natural

Additional monopoly, taking into account
profit of the energy-efficient overhaul at expense
a natural of a private investor
monopoly due
to the reduced
consumption
of housing
and utility
services as
aresult of
energy LATC = const
efficient
overhaul LMC = const
Q, Q, — Q, Q
Q,«<Q,

Fig. 2. The concept of tariff setting in the housing and utility ser-
vices market through the involvement of private capital in energy-ef-

ficient repair

housing and utility services from Q, to Q,. This can be done using
the Energy Efficient Repair procedure. This procedure makes it
possible to reduce the energy consumption in an individual apart-
ment building by 30 % on average in Russia (see Table 3).

Table 3 shows the results of the analysis of energy-efficient re-
pairs of apartment buildings in different regions of the Russian
Federation using the case of replaced heating systems. The analy-
sis was made by the Foundation for Assistance to the Reform of
the Housing and Utilities Sector [17] and Danfoss LLC, which sells
Danfoss products in Russia, the products of the world's leading
manufacturer of energy-efficient solutions for construction [18].
The results of the analysis prove that energy-efficient repair signifi-
cantly saves the volume of consumed resources and allows to re-
strain the level of tariffs on housing and utility services.
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Table 3. Examples of energy-efficient capital repair projects in different regions of the Russian Federation: heat savings (compiled by

the author according to [17, 18])

Floors of the

Address apartment building

Applied technical solutions

Heat savings per year

5 floors
4 entrances

Kazan city,
11 Korolenko str.

Installation of an automated control unit for the heating system (Danfoss)

195 thous. rub. (18 %)

9 floors
4 entrances

Ufa city,
29 Sharieva str.

Installation of an automated control unit for the heating system (Danfoss)

500.0 thous. rub. (45 %)

31/1 Podvoiskogo St.,
St. Petersburg

9 floors
5 entrances

Balancing valves;
thermostatic regulators

780.0 thous. rub. (28 %)

4 floors
2 entrances

Azov, 97 Zoya
Kosmodemyanskaya St.

Balancing valves;
thermostatic regulators

115.0 thous. rub. (28 %)

5 floors
4 entrances

Altai Krai, Barnaul city,
228 Petrov St.
thickness — 5 cm);

polyvinylchloride sleeves);

Installation of an automated control unit for the heating system;
Improving the thermal protection of the roof (slab insulation (mineral wool),

Improvement of heat protection of windows in common areas (glass and single-
chamber glass unit (12 cm distance between glasses) in separate

Sealing of exterior entrance doors with the installation of door closers

461.4 thous. rub. (28 %)

Kolchugino city, 25, 4 entrances

Maksimova str.

Centrifugal pumps;
Control valves;
Automatic control panel)

insulation thickness — 10 cm);
Installation of nodes control and heat supply;
Heating energy supply control units (Grundfoss circulation pumps;

Belgorod region, 13 floors Installation of an automated control unit for the heating system (Belimo two-way 489.56 thous. rub. (30.21 %)
Belgorod city, Koneva 1 staircase valve;
street, 7 QOVEN controller;
DAB circulation pump;
Danfoss pressure transmitter)
Vladimir region, 6 floors Increase thermal protection of exterior walls (mineral wool (stucco facade), 1,708.5 thous. rub. (51.25 %)

5 floors
4 entrances

Vologda region, the city
of Vologda, Dal’naya st.,

Installation of an automated individual heating unit (circulation pump Grundfos,
two-way valve, pressure sensor, outdoor temperature sensor, immersion
30 temperature sensor, Siemens controller)

428.96 thous. rub. (26.67 %)

10 floors
3 entrances

Kaliningrad region,
Kaliningrad city,
Marshal Baghramyan
str. 6-12

thickness — 10 cm);

Improvement of thermal protection of the roof (mineral wool, insulation

Improving thermal protection of exterior walls;
Sealing of exterior entrance doors with the installation of door closers

1,137,704 thous. rub. (33.45 %)

5 floors
4 entrances

Novosibirsk region,
the city of Berdsk,
Lenina st. 10/3

Installation of an automated control unit for the heating system (Danfoss);
Other overhaul works (not energy efficient)

393,503 thous. rub. (28.36 %)

insulation

Installation of an automated control unit for the heating system (WILO circulation

Republic of Udmurtia, 10 floors
Izhevsk, 124 3 entrances pump;
Pushkinskaya St. control valve and heating controller Siemens);

Repair of pipelines of in-house heating system in combined with thermal

1,285,036 thous. rub. (33.09 %)

The only barrier to energy-efficient repair is its high cost. How-
ever, this barrier can be removed by attracting private investment to
this activity. To do this, it is necessary to establish a system of return
on investment that is profitable for businesses.

The author of the article proposes to calculate the future profit of
a private investor investing in energy-efficient repair by using the lost
super-profit of the natural monopoly in the long term with the market
equilibrium point unchanged. This profit will be equal to the addi-
tional profit (super profit) of the natural monopolist with the new

consumption volume Q,, price P,,, LATC and LMC remain unchanged
in the long run, i.e. without state regulation. The value of this profit is
equal to the area of the blue rectangle in Fig. 2. It can be calculated
using (1):

TR, =Q, P, M

where TR, is additional profit (super profit), which could be ob-
tained by the resource supplying organizations (natural
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monopolies), if the state did not interfere in the process of pricing
and the cost of resources could be raised to P,

In addition, the monopolist's super-profit at point E, can be cal-
culated as the area of the rectangle R,E.GM using (2):

TR, =(D-LATC)-Q, = (Q, - LATC)-Q,, 2)

where D is the utility demand; LATC mean long-term average total
costs of producing and selling utilities; Q, is consumption of utility
resources, after the energy-efficient repair.

For the market equilibrium to remain at the point E, and the val-
ue of the housing and utility services tariff not to change, it is neces-
sary to ensure that the private investor receives this additional
profit TR,. That is, to attract a private investor, the condition must be
met (3):

" CF

TR, 2 NPV = ,
‘ E(1+R)'

3)

where NPV is the net discounted income of the private investor;
t is the time period; n is the number of time periods; CF is
the amount of cash flow (outflows and inflows); R = (1 +r) - Jn is
the inflation-adjusted discount rate; r is the discount rate; Jn is
the inflation rate.

Formula (3) allows estimating the total amount of investments of
the private investor and the long-term tariff on housing and utility
services at the given production costs and the predicted level of in-
flation. However, to guarantee the value of the tariff for housing
and utility services in the long run, it is important to consider the prof-
it of a private investor earned thanks to the energy-efficient capital
repair. Table 4 shows the structure of housing and utility services
tariffs, differentiated by funding sources, before and after the energy-
efficient repair made at the expense of a private investor.

CONCLUSION

The proposed approach to assessing the income of a private
investor in the housing and utilities sector is only the first step of
the global process towards getting the business community involved
in solving the problems of this sector. The proposed approach is
a conceptual basis for market pricing in the housing and utilities sec-
tor but it requires more detailed elaboration on the following issues:
forecasting the inflation index, taking into account market risks; de-
termining the percentage ratio of the housing and utilities tariff struc-
ture at different stages of operation of an apartment building; estimat-
ing long-term average and marginal costs of energy resources
generation/delivery; forecasting the supply of housing in the market
and the purchasing power of Russian citizens.

Table 4. Structure of utility tariffs by source of funding before and after energy-efficient repairs financed by a private investor

Structure of the housing and utility
services tariff (name of the housing and
utility services source of provision/
financing) BEFORE energy-efficient repairs

Brief description of the housing and utility services source of provision/
financing

Structure of the housing and utility
services tariff (name of the housing
and utility services source of
provision/financing) AFTER energy-
efficient repairs

Management organizations

Based on the management contract, provides services for the maintenance
and repair of the common property in the apartment building, services for its
management, as well as provides utility services to persons using
the premises in the apartment building

Management organizations

Supplying organization

Organization or individual entrepreneur who sells utility resources and
delivers them to the walls of the house

Supplying organization

Contractor of utility services

Alegal entity or individual entrepreneur who directly supplies utilities to
apartments or other premises of the house. From the boundaries of the building
to each consumer utility services are supplied either by the management
company, or the same supplying organizations (in cases stipulated by law)

Contractor of utility services

Businesses that specialize in generating energy and extracting natural
resources from the earth’s Subsoil, waters, and forests by technical means

Resource companies

Housing and Public Utilities Fund and the

Subsidies from the Housing and Utilities Fund and the region are available in
a limited amount (up to 10 % of the energy-efficient capital repairs cost).
region They are allocated in the presence of co-financing from the region, which is

not always possible

Housing and Public Utilities Fund
and the region

An individual or legal entity providing its own funds for a reasonable energy-
efficient capital repair

Private investor
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Reconstructing existing urban development
in the context of green architecture

The sustainable transformation of urban space is associated with various factors, such as an increase in the den-
sity of residential buildings, an increase in the number of floors of business and administrative zones and the in-
tensive development of related infrastructure, as well as a significant change in the functional orientation of indivi-
dual urban development zones. The central and historical zones have the greatest potential for the modernization
of the urban environment. Comprehensive renovation of urban development, as the most significant criterion for
the sustainable development of the urban environment, is the most important aspect of its development and is
aimed at creating comfortable living conditions and effective use of the capabilities of the construction complex,
such as engineering, production, and others.

The relevance of the research addressed in this article is explained by the need to make an organizational mo-
del for the reconstruction of existing buildings and to choose the most optimal trajectory of their development and
effective use. The article discusses the general principles of development of an organizational and technological
model that allows to evaluate and optimize the ways of development using the principle of green reconstruction,
as well as the optimized use of urban space.

Particular attention is focused on the need to form and introduce the concept of green reconstruction into the urban en-
vironment by integrating elements of landscaping and energy conservation into the spatial structure of buildings. This
trend is caused by the pressing need to improve the ecological quality of the urban environment to improve the comfort
of life of the urban population, restore the disturbed balance of interaction between man and the natural environment

and ensure the sustainable development of the urban environment taking into account the current trends.
Keywords: green reconstruction, green architecture, urban space, regeneration, reconstruction, organizational
model, development of urban environment, urban development, energy conservation

INTRODUCTION

urrently, the most significant trend in the de-
velopment of urban environment is to deter-
mine the optimal options for the development
of new territories and reconstruction of existing areas.
In recent years, reconstruction of urban development
remains an important constituent of capital construc-
tion and urban planning. This trend is due to the natu-
ral “aging” of real estate objects, which is accompa-
nied by the physical and moral wear and tear.
Reconstruction of real estate objects solves
a number of important tasks, allowing to improve
living conditions, such as quality and comfort;
equips buildings with modern engineering equip-
ment, extends the service life and increases ener-
gy efficiency. These criteria increase the attractive-
ness of urban development and make buildings
safer and more environmentally friendly. Various
organizational and engineering solutions are in-
vested in the reconstructed buildings; hence, indi-
vidual methods and approaches are required dur-
ing reconstruction. The relevance of the problem
under consideration lies in the fact that in the pre-
sent-day reality, a new vector is needed for the de-
velopment of approaches to planning reconstruc-
tion works that would meet modern requirements,
as well as the fundamental principles of sustaina-
ble environment, such as comfort, environmental
friendliness, safety, energy efficiency. The model of
green reconstruction can become a necessary ap-
proach to reconstruction in the current conditions,
and it will be based on cutting-edge achievements
of the construction industry [1].

As arule, reconstruction results in the possibility
of achieving certain indicators, such as economic
effect, reduction of physical wear, change of spatial
planning parameters of objects, increase in the us-
able area, increase in the comfort of living, introduc-
tion of innovative technologies and materials, exten-
sion of the life cycle of the building.

Having analyzed the above, we can conclude
that reconstruction is the most important factor
in the production cycle of real estate objects, as well
as a special type of investment and construction ac-
tivity.

The need for reconstruction is caused by the fol-
lowing reasons:

e inconsistency of the existing urban planning
structure, increasing functional and environ-
mental pressures on the urban environment;

« insufficiently efficient use of housing stock;

e increase in moral and physical deterioration of
the building;

* need to change the functional purpose of
the object.

The reconstruction of buildings is conducted
in order to improve the quality and comfort of living,
increase the useful area of the building, equip
the building with modern engineering equipment,
increase the period of operation of the real estate
object, increase the level of energy efficiency, im-
prove the architectural expressiveness of the object,
bring the building to meet modern requirements of
regulatory documentation, increase the structural
and operational reliability of the object. From a so-
cial point of view, the task of reconstruction is to
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make more efficient use of urban space, update the planning struc-
ture of the city, equalize the living conditions of the population
in various urban areas. From a technical point of view, the effective-
ness of reconstruction is shown in the use of modern building ma-
terials, structures and technologies. The economic efficiency of
reconstruction is achieved by carefully developing economic justi-
fications, determining the scale and order of demolition and mod-
ernization of existing buildings, taking into account the improve-
ment of the use of urban territory and proportionality in the order
and volume of reconstruction of the housing stock and the stock of
public buildings. Proceeding from the above, reconstruction is
an important type of construction, and also plays a significant role
in the reproduction cycle of real estate objects in connection with its
technical, economic and socially significant tasks [2].

PROBLEM AREA REVIEW

Modern trends in the development of urban areas determine
the conditions in which it is necessary to make optimal decisions on
the choice of methods for the reconstruction of urban construction.
An actual mechanism is the introduction of green architecture tools
to increase the criteria for the effectiveness of urban space recon-
struction. The process of green reconstruction involves reducing
resource consumption and minimal environmental impact during
the production of works and at the stage of operation of similar fa-
cilities. Energy efficiency can be achieved in different ways at each
stage. When designing the architectural part, it is necessary to use
materials and structures with high thermal insulation properties.
When planning spaces, it is necessary to apply solutions for the use
of natural light, to shield heating from the sun.

The reviewed foreign experience of implementing the standards
of green reconstruction demonstrates the trends of increasing envi-
ronmental friendliness and energy efficiency not only of individual
objects, but in general the creation of a green urban environment [3].

For example, in Sweden, the idea of eco-building is supported
at the state level, and it is not only about individual green buildings,
but in general about creating a sustainable urban environment. So,
in Malmo, the municipality initiated the Eco-City Augustenborg pro-
ject (Fig. 1). In addition to the reconstruction of buildings, improved
waste disposal, the use of solar energy, the creation of a botanical
garden with an area of 10 thousand square meters on the roofs of
houses were introduced here. But the biggest change was

the transition to an open storm sewer system with channels and
ponds that collect and purify rainwater instead of underground
pipes. As a result, the energy efficiency of the district has increased
significantly — by about 35 %. And the overall impact on the envi-
ronment decreased by 20 %. The Olidham area in Umeo has imple-
mented tools to reduce energy consumption and create a safer and
more comfortable environment. Solar batteries were installed on the
roofs of houses: they generate about 350 thousand kWh of electric-
ity per year. New ventilation and heat recovery systems have been
launched in the buildings, and energy-saving LED lamps have
been installed. Umeo has a cold climate, but the district heating
supply in this area is well developed, and it is 99 % independent of
fossil fuels. To further reduce energy consumption, washing ma-
chines in buildings were connected to the district heating sys-
tem [4].

By 2050, the city authorities in Paris intend to reduce the level
of carbon dioxide emissions into the atmosphere by 75 %. In this
regard, a large-scale project called “2050 Paris Smart City” was
developed, which represents several types of towers with different
environmental characteristics (Fig. 2).

“Mountain towers” will be characterized as bioclimatic peaks
that will combine various renewable energy sources. During
the day, photovoltaic and heat shields will be able to generate elec-
tricity and hot water. Numerous balconies with green spaces will
serve as a filter for residents. In addition, watering and fertilizing of
these plants will be conducted at the expense of reused water
and biocompost from organic waste. “Antismog towers” implies
the construction of a 23-kilometer corridor that will run through
the center of Paris along abandoned railway lines. These territories
are planned to be transformed into park areas, bike paths and ur-
ban gardens, towers erected in the immediate vicinity of them will
be designed to filter harmful emissions into the atmosphere, includ-
ing smog. The structures of these structures will be constructed
from modern materials with the function of generating electricity
through axial wind turbines and flexible photovoltaic panels. “Pho-
tosynthesis towers” involves the transformation of existing buildings
into a vertical park, using bioreactors powered by green algae [5].

With a detailed examination of the foreign experience of urban
reconstruction, it can be argued that the most significant results of
reconstruction were achieved in Germany, Finland, Sweden, France
and Poland.

Fig. 1. Eco-City of Augustenborg, Sweden (botanical garden). URL: https://www.arrivalguides.com



#2/2022

MexagyHapofHbIi Hay4YHO-TEXHUYECKUIA XXypHan

HeOBmXuMoCTb: 3KOHOMMKaA, ynpaeneHue

URBAN REGULATION AND MANAGEMENT OF HOUSING AND PUBLIC UTILITIES

Fig. 2. “2050 Paris Smart City”, France (project). URL: https://www.novate.ru/

In Germany, one of the well-known methods of reconstruction is
used, such as building decompression, in which the building is rear-
ranged with the dismantling of its individual elements and the trans-
formation of the space-planning structure into a new form, for exam-
ple, a large section or terrace. A similar method of reconstruction was
proposed by the architect Sh. Forster, while the projects of recon-
structed houses began to be called “urban villas”. The main idea of
the architect is connected with the transformation of panel buildings
into a new form and thereby prolonging their life cycle. Under these
conditions, a new image is being given to the areas of panel develop-
ment by increasing the comfort and architectural expressiveness of
housing, the creation of a traditional German garden city in their
place [6].

The building conditions in Finland are characterized by a cold cli-
mate, and therefore the reconstruction is aimed in most cases at im-
proving the energy efficiency of buildings. The main task of the recon-
struction will be based on the introduction of modern engineering
solutions and improvement of existing engineering devices, which will
contribute to reducing resource costs (water supply, heating and elec-
tricity) through the introduction of indoor climate control systems, opti-
mization of lighting modes and heat and humidity conditions.

In Russia, the trends of green reconstruction are being imple-
mented less intensively, which is explained by a number of prob-
lematic aspects, such as the harsh climate and high operating
costs. In addition to the above, the conducted analysis of the prob-
lem area of the study revealed the following groups (Table 1).

Table 1. Analysis of urban development reconstruction problems

MATERIALS AND INSTRUMENTS

Reconstruction is a special kind of construction, and it has
a number of features, such as:

* need to perform reconstructive work in cramped conditions;

¢ possibility of combining the execution of construction and in-

stallation works and the functioning of the building;

* need to conduct a technical inspection of the property before

starting the design work;

e large amount of work on the dismantling of building struc-

tures, as well as the need to replace or strengthen them;

e limited accessibility to some structures that require detailed

inspection;

* need to take into account individual space — planning deci-

sions;

* performing specific work;

® increased danger during reconstructive work, especially dur-

ing work performed without eviction of residents;

¢ features of technological schemes used in reconstruction;

¢ high density of buildings.

One of the most important factors that relates to the peculiari-
ties of the reconstruction of buildings is the presence of constraint
during the reconstruction work. The constraint is expressed in
the limited front of the work, in the difficulties of using construction
equipment, machines and mechanisms, as well as in the difficult
conditions of storing construction materials. According to the types

Organizational

Technological

Disruption of the timing of reconstruction work, their displacement, as a conse-
quence, an increase in the duration of reconstruction, late provision of documen-
tation, violations of the deadlines of work by subcontractors, changes in the se-
quence of work, interruptions in resource supply, lack of specialists of the re-
quired qualifications

Violations of the technological regulations for the production of works, the ap-
pearance of unforeseen works due to incomplete technical inspection of buil-
dings, changes in the numerical and qualified personnel of performers, violation
of safety regulations; reduction in the intensity of work in cramped conditions

Managerial

Financial

Untimely decision-making, operational planning errors, incompetence of
management

Increase in cost during the production of works, as a consequence, a decrease in
the effectiveness of the project
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of constraint, it can be divided into internal and external. External
tightness can be characterized by the ratio of the free area of
the construction site to the area of the land plot necessary for
the rational organization of construction, the placement of machines
and mechanisms, i.e. construction equipment, storage of structures
and materials, as well as the location of a household town. The ex-
ternal tightness shows the working conditions on the construction
site. Internal constraint refers to the presence of obstacles in the in-
tra-object space. For example, such restrictions as: special equip-
ment that is technically impossible to dismantle or its elimination is
economically unprofitable, existing building structures. Internal
tightness determines the construction technology, linking recon-
structive work in time and space, characterizes the conditions of
the organization of workplaces, the limitations of the formation of
the front of work, as well as the difficulty of intra-object movement
of the building structures used. An important factor in choosing
the method of reconstruction is the technical condition of the buil-
ding, therefore, before the start of reconstruction work, an inspec-
tion of the existing building is necessarily conducted [7].

Currently, one of the priority tasks is energy conservation. This is
due to the shortage of basic energy resources, the increasing cost of
their extraction, as well as global environmental problems. This prob-
lem should be solved with the help of reconstruction of buildings.
The diverse experience of energy-efficient construction in the world
presents the possibility of dividing it into two main directions —
energy-passive and energy-active construction. The construction of
an energy-intensive building provides an opportunity to exclude
the use of a heating system, since such a building is characterized
by low heat consumption. Passive construction is designed to pro-
vide a comfortable environment in the building, provided that
the consumption of thermal energy is reduced, the operation of cool-
ing systems, ventilation and artificial lighting is optimized. These con-
ditions are provided by the use of additional insulation of enclosing
structures, the introduction of recovery systems that collect and store
warm air from the ventilation system inside the premises, the system
for collecting precipitation in the form of rainwater. An energy-active
house is characterized by the use of new technologies and modern
control systems to reduce the energy load and ensure the independ-
ence of the building from external energy sources, ensuring inde-
pendent energy generation [8].

Resource — and energy-saving technologies have become
widespread:

® process automation systems;

¢ |ocal and autonomous power and heat generation systems;

® cogeneration systems.

The cogeneration system is a complex of complex technical
equipment designed for the joint production of electricity and
heat. The cogeneration plant includes the following elements:
an internal combustion engine, a generator, a heat exchanger
system and a control system that allows the installation to be
controlled both on-site and from a remote location via a com-
puter or cell phone. Such installations are decentralized energy
sources, which means that this system operates in direct proxim-
ity to the place of consumption, in this regard, the costs of en-
ergy pipelines and energy losses during transportation are sig-
nificantly reduced (Fig. 3) [9].

Modern technologies can significantly reduce energy consump-
tion, reduce maintenance costs and increase efficiency coefficient. It
also provides great savings if, instead of separate central heating
points, an individual heating point is placed in the building, equipped

Electric current
Generator

Fuel
Propulsion
system
Hot water
Engine
cooling
Cold water

system

Fig. 3. General scheme of cogeneration

with modern silent pumps, compact and efficient plate heat exchang-
ers. Another area of resource saving and environmental friendliness
is the technology of green construction, which can also be used du-
ring reconstruction.

Green construction is a full cycle of design, construction and
operation of buildings, the main concept of which is the effective
introduction of innovative technologies and materials, as well as
compliance with environmental safety standards throughout the life
cycle of buildings. The main task of such construction is to reduce
the level of consumption of energy resources, as well as to increase
the comfort of the indoor environment. The construction of such
buildings seeks to save money through the introduction of modern
management, control and optimization of all systems [10].

Technologies of green construction:

® combined heat and power generation;

e production of green bricks from recycled materials, which are
very light in weight and have improved insulation properties;

e use of secondary raw materials in the manufacture of a num-
ber of building materials and structures (bricks, flooring, win-
dow frames and doors) in order to reduce the consumption of
natural resources;

e priority to external glazing of buildings in order to maximize
the use of solar energy and, as a result, reduce the cost of
heating and lighting of the building;

e implementation of BIPV (Building Integrated Photovoltaics) —
modern autonomous installations for converting solar energy
into electrical energy using a new generation of solar modules
integrated into the building structure (facade or roof) (Fig. 4).

Considering modern technologies that need to be implemen-
ted in the reconstruction, it is impossible not to mention the “intel-
ligent” systems of the building. Such systems by automating con-
trol systems are designed to ensure control of energy consumption
and increase the controllability of engineering systems at home.
Such a Building Management System consists of two subsystems:
dispatching and automation of engineering systems. The peculia-
rity of such a building is the integration of individual subsystems
into a single managed complex. The automation and dispatching
system of the building's engineering equipment provides automat-
ic control, regulation, necessary interlocks, protection from emer-
gency modes, as well as centralized automatic control and remote
control of the building's engineering systems. The latest video
monitoring, fire and burglar alarm systems — lead to an increase
in the safety of the building. Also, novelties are being introduced
for such systems, for example, automatic transmission of meter
readings, a system for monitoring water leakage, for operational
analysis of consumption and emerging problems, which will
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reduce the amount of resource consumption, or video intercoms
to increase security [10, 11].

The recuperation system is also an example of innovative op-
tions, such a system takes air from the toilet, cleans it from harmful
impurities, heats or cools it, depending on the set mode, and only
then feeds it to the apartment. The concept of a smart building cre-
ates conditions for saving resources for heating, cooling, water sup-
ply and waste collection. Intelligent solutions provide stability, a de-
gree of safety, additional characteristics to preserve the value of
assets for the owner. Asmart building is a combination of energy,
technology, telecommunications and other building systems that
facilitate the automation of advanced construction methods.

The latest aeroponics biotechnology is being introduced, ca-
pable of revolutionizing the provision of conditions for vertical and
surface gardening. This biotechnology represents artificially crea-
ted climatic conditions for plant growth and development in
the complete absence of soils and substrates, where plant roots
are freely placed in an aeroponic model and receive a nutrient
solution by spraying in the form of mist or microdrops, which en-
sures the presence of an air-nutrient medium (Fig. 5).

Aeroponics has many advantages that determine the expedi-
ency of its use in the packaging of a green reconstruction, the main
ones are the supply of a nutrient solution, and other processes are
controlled by a computer and correspond to the phases of plant

Fig. 4. Application of BIPV technology (Building-integrated photovoltaics). URL: https://www. ardexpert.ru/

- |

development; crops grown on aeroponics are characterized by
a particularly high rate of growth and maturation; environmental
friendliness associated with the use of a closed-loop system a cy-
cle in which there is no complete utilization of the nutrient solution,
there is no use of pesticides, soil or substrates. The aeroponics
method allows for accurate and rapid control over all technological
processes of plant growth and development, while being character-
ized by a high energy and material intensity of technology.

The practice of using smart-glass is currently widespread in
the field of green reconstruction. Its characteristics represent
the possibility of introducing it into the glazing system of recon-
structed buildings. A special complex of nano-sprays allows you
to save on lighting, keep warm and prevent excessive heating
from sunlight (Fig. 6) [11].

STUDY RESULTS

The important tasks of the digital age include meeting
the needs of the population and making a profit for the investor.
Advanced technologies make it possible to extract additional ef-
ficiency and profitability in all spheres of urban life, increase the
level of sustainable development, open up prospects for new
ways of construction and reconstruction and arrangement of living
space. The existing system of organizational and technological

Fig. 5. Examples of aeroponics technology application. URL: https://www.greenhouses.ru/
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Fig. 6. Smart-glass device schematic. URL: https.//www.almaokna.kz

methods of reconstruction in modern realities requires moderniza-
tion and new approaches to this activity, both at the design stage
and at the stage of reconstruction work. Such improvements can
be expressed in the form of a schematic model of green recon-
struction. Such a model will allow to achieve maximum efficiency
of the project taking into account environmental friendliness, en-
ergy efficiency, safety and comfort [12].

Green reconstruction is an innovative reconstruction that ap-
plies various modern technologies to improve the quality of life, in-
crease its competitiveness, while ensuring that the needs of current
and future generations are met in terms of economic, social, envi-
ronmental and technical aspects. The concept of green reconstruc-
tion differs from other concepts in that it does not focus only on in-
formation and communication innovations, but it is also focused on
achieving a new level of quality in management, organization and
control during reconstruction (Fig. 7).

Elements of the model of green reconstruction.

1. Technologies.

2. Ecological safety.

3. Safety.

4. Comfort.

5. Quality.

The concept of green reconstruction is associated with environ-
mental friendliness, innovation, high-tech clusters, information
and communication technologies. Since green ecological and tech-
nological changes in the development of the urban environment are
largely associated with an increase in the efficiency of the use of all
types of natural resources, environmental friendliness becomes

411

a key element of the green design. The concept of green recon-
struction cannot be implemented without smart management of all
components of the organizational model, which in turn cannot be
implemented without human participation. All this is created by
specialists for the well-being of the population, to ensure the quality
and comfort of living, which is also the key elements of the con-

cept [13].

Quality
Safety Ecological
safety

Green renovation
technologies.

1. Information modeling.
2. Technical audit.

3. Energy efficiency and
resource conservation.
4. Intelligent building
systems.

5. Innovative materials.

)

Energy

efficiency Comfort

Reliabilit
GlabITy Processability

Informativeness

Fig. 7. Organizational model of green reconstruction

Table 2. Opportunities and threats to the implementation of green reconstruction

Opportunities

Threats

Improving the quality of life and comfort of living

High cost of innovative technologies

Improving the quality of reconstruction process management

Project risks are high

Solving pressing economic and social problems through the introduction of
innovations

Lack of demand from the unprepared population

Improving resource efficiency

Reducing the time spent on the implementation of projects

Reduction of financial costs in the field of resource conservation

High dependence on the supply of components from abroad
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Fig. 8. Components of the green reconstruction model

In the Table 2 the possibilities and threats of the implementation
of the green reconstruction model are considered.

The components of the model can be implemented individually
or in certain combinations, depending on the goals of the project.

The analyzed methods and approaches to reconstruction have
shown a certain “conservatism” in the organization of reconstruc-
tion, which is why there is an increasing need to improve these
methods with the help of modern technologies of green architecture
and information modeling. The modern approach to the organiza-
tion of reconstruction creates conditions for saving resources, re-
ducing the time of work, improving the efficiency and environmental
friendliness of projects (Fig. 8) [14, 15].

CONCLUSION

The reconstruction of real estate is a complex multifaceted prob-
lem. The solution of this kind of issue in each specific situation takes
into account the following aspects: technical, environmental, eco-
nomic, social, aesthetic and resource. The improvement and intro-
duction of new progressive technologies into the reconstruction pro-
cess will stimulate the subsequent increase in efficiency and
contribute to the development of green reconstruction, as well as
determine the success of its social, urban planning and technical
tasks. It is reasonable and environmentally justified to consider the
introduction of green technologies into the processes of reconstruc-
tion of urban environment objects, in the structure of which spaces
for landscaping are structurally designed — terraces, winter and
summer gardens, green balconies, facade landscaping, as well as
stylobate-platform platforms for landscaping are formed on top of the
operated flat coverings of buildings and structures. Such a direction
has a sufficiently large environmental potential, which can be effec-
tively implemented in objects of various functional purposes.
The trend of green reconstruction has a conceptual focus on improv-
ing the ecological quality of the urban environment and the introduc-
tion of innovative technological solutions.
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PeKOHCTpYKUUS CNOXUBLUENCS
3aCTPOWKM B KOHTEKCTE «3€JIEHON»
apXUTEKTypbl ropoaa

Pa3BuTre ropoackon cpefbl CBA3aHO He TOMbKO C YBENMYEHU-
€M MNJIOTHOCTM XWUIbIX KBapTasioB, MOBbILLEHNEM 3TAXHOCTU Ae-
NOBbIX PANOHOB U MHTEHCUBHBIM Pas3BUTUEM MHAPPACTPYKTYPbI,
HO U U3MEHEHNEM (DYHKLMOHANBbHOrO0 Ha3Ha4eHUsi OTAESbHbIX
rOpoACKMX 30H. Hanbonblunin noTeHuman passutua BHyTPUIO-
pPOACKMX TEPPUTOPUIA pacnoniaraeTcs B LEHTpasnbHbIX U UCTO-
puyeckmx 3oHax. OgHMM M3 BaXKHEMLUNX acrnekToB pas3BUTUS
rOpOACKOM cpenbl ABNSETCS NPOBEAEHNE KOMIMIEKCHOW pereHe-
pauumn TeppUTOPUIA CNOXMBLLENCSA 3aCTPOMKK ropoaa, Hanpas-
JNIEHHOE Ha co3faHue 61aronpUSATHBLIX YCNOBUIA MPOXUBAHUSA
n 3pheKTUBHOE MUCMNONb30BaHNEe NPON3BOLCTBEHHOIO, NHXE-
HEpHOro, Hay4HoOro 1 Apyrnx NOTEHLNANoB CTPOUTESIbHOrO KOM-
nnekca.

AKTyanbHOCTb UCCNEfOBaHUS, PACCMOTPEHHOMO B AAHHOW CTa-
Tbe, obycnoBneHa HeOO6XOAUMOCTbIO CO3[aHus opraHu3aum-
OHHOV MOZeNnn MO PEKOHCTPYKLUMU CIOXMBLLENCA 3aCTPONKU
1 Bbi6bopa Hambonee ONTUManbHOW TPAEKTOPUM WX Pa3BUTUSA
1 3P PEKTUBHOrO UCMosNbL30BaHus. B cTaTbe paccMOTpeHbl 06-
LLMe NPUHLMMBI pa3paboTKn opraHnM3aLMoOHHO-TEXHONOrNYECKOM
MoZen1, NOo3BOMAOLLEN OLEHUTL U ONTUMM3NPOBATL NyTW pas-
BUTWSA MPWU UCMOMb30BAHUN MPUHLMMA «3EJIEHON» PEKOHCTPYK-
Lmu, a TaKkxe oNnTMMmn3aLumum B UCNONb30BaHUM FOPOACKOro Npoc-
TpaHcTBa.

Oco60e BHMMaHWe akLeHTMpyeTCs Ha HE0H6XOANMOCTU hopMu-
poOBaHMS N BHEAPEHWS B FOPOACKYIO cpefy KOHLEenuun «3ene-
HOM» PEKOHCTPYKLUMU NyTEM UHTErPUPOBAHMUS INIEMEHTOB O3€-
JIEHEHVWSA N 3HEProc6epexeHnss B 06bEMHO-MPOCTPAHCTBEHHYHO
CTPYKTYPY 34aHui. [laHHaa TeHAeHUMs Bbi3BaHa OCTPON HEob-
XOAVMOCTbIO MOBbILLEHUS 3KOIOrM4eCKOro kayectsa ropoAcKon
cpefbl Ans ynyyeHns KOMOPTHOCTM XXU3HU FOPOACKOro Hace-
NEeHVsl, BOCCTaHOBJIEHWS HAapYLLEHHOro 6anaHca B3auMofencT-
BVS YenoBeka 1 MPUPOLHON cpefbl 1 06ecrneyYeHns YyCTONYMBOro
pas3BUTUSA FOPOACKOW Cpefbl C yHETOM COBPEMEHHbIX TEHAEHLINNA.

Knro4eBble cnioBa: «3e/ieHas» PEeKOHCTPYKLUMS, «3eseHasi» ap-
XUTEKTYpa, rOpoACKoe MpPOCTPaHCTBO, pereHepauusi, PeKOH-
CTPYKUWS, OpraHn3aLmoHHasi MogJesib, Pa3BUTUE [OPOACKOM
cpegbl, 3acTporika ropoga, IHeprocéepexeHume
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Analysis of digital ERP products
used in construction to create a digital
corporate innovations management environment

This article discusses the digitalization of development companies as the arrangement of digital activities and re-
sources of the construction industry, including a digitized programme for the manufacturing and distribution of con-
struction products, including the digitization of external relationships (cooperation chains) and in-house business
processes in each construction company. This means that all processes must be digitized. The main focus is the in-
troduction of ERP systems. The results of the study show that many Russian construction companies are deeply con-
cerned about digital transformation and the need to digitalize construction technologies to move to a new technolo-
gy stage. The study supports the management of construction companies willing to grasp the current state of affairs,
identify their position amid global digital transformation processes and areas that need special attention to innova-
tions development. Efficiency assessment not only offers an opportunity to calculate the budget for a future project
and trustworthily assess all the resources needed for its implementation, but also enables developers and builders
to successfully reorganize in-house business processes and tighten control over the system functionality determin-
ing business involvement and a detailed description of functions required to achieve corporate goals and objectives.
The digitalization of management innovative systems will enable executives to coordinate goals and objectives pur-
sued by the company, its individual departments and top managers, have a clear understanding of the functions, re-
sponsibilities and requirements for employees to build an effective corporate management system, generate a target
business model towards the implementation of a corporate information system. The complexity of using ERP sys-
tems is explained by intricate relationships between an investor, a construction customer, a general contractor, inno-

vations subcontractors (inventors), and resulting specific features of construction scheduling.
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ecently, leading development companies
Rhave been intensively introducing automated
systems in various areas of development
businesses. The emphasis is placed on the design
process, construction control, simulation of projec-
tions and the distribution arm, as well as the optimi-
zation of the product quality and customer feed-
back. These systems help to consolidate all depart-
ments and corporate functions on a single platform.
All departments refer to one and the same database
to optimize data sharing. Digital transformation is
one of strategic corporate priorities. At the same
time, some factors determine quantitative tasks
achievable through the implementation of digital
transformation projects. A significant share of com-
panies — 46 % — identified corporate units respon-
sible for the introduction of new digital technologies.
A smaller number of companies managed to design
a working procedure. Only 25 % of respondents res-
ponded that they had managed to develop the cul-
ture of ongoing transformations in terms of the use of
digital technologies, 20 % had made a list of require-
ments for the competencies of employees in
the digital technology sector and only 15 % had
implemented an effective motivation system to en-
sure the efficiency of digital technology projects.
The goal of foreign companies is to build an integrat-
ed management system that allows analyzing all
processes in the real time mode.
The companies that are customers of the devel-
opment sector have a fundamental tool: a single

platform for managing a development and construc-
tion project.

First of all, it is necessary to indicate which
business processes can be adapted (changed) to
the present-day reality. If the process cannot be
adapted, then one should think about replacing it
with a new one. When working with processes, one
should bear in mind that their indicators should be
entered into the PDM system, while processes
themselves should, first of all, be focused on han-
dling the data of the digital counterpart of a prod-
uct [1].

Automated ERP systems are most widely
spread in the construction industry today. They are
part of a corporate information system designated
for automated planning, accounting, control and
analysis of all major business processes and sol-
ving business problems of a construction enter-
prise [2].

Automated systems, that are available on
the market, have different sets of functions
and a modular structure [3]. Nevertheless, there
is a certain set of functions that can be considered
as the basic ones for software products. Their
principal tasks include the development of a capi-
tal construction platform, annual investment bud-
gets and schedules of project work; development
and analysis of strategies concerning the finan-
cing, development, commissioning of fixed as-
sets; work projection and control; control over the
material and technical support of construction
projects; management of financial and contractual
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support of capital construction undertakings; issuance of ana-
lytical reports [4].

THE PRACTICAL APPLICATION OF ERP IN DAY-TO-DAY
OPERATIONS OF LEADING DEVELOPMENT COMPANIES

As for the Tekta Group, an automated system supervises con-
struction with the help of 1C: ERP Construction Organization
Management. The system is in charge of several large-scale resi-
dential development projects’. The register of work, performed
within the framework of one project, can have up to dozens of
thousands of lines. 10,000 specialists and workers are involved in
the projects. The system prognosticates processes to take place
at construction facilities, drafts the project documentation and co-
ordinates assessments, collects applications for construction ma-
terials, analyzes the consumption of materials and funds, monitors
the performance and timing of construction work.

Towards this end, accounting systems were developed to en-
sure the successful operation of corporations [5].

The system was installed at 200 workstations. The information
accumulated by the system was transferred to the new platform
and integrated with “1C: Accounting”, “1C: Payroll and Personnel
Management”, with a CRM system and a corporate portal con-
structed on the basis of 1C-Bitrix.

The software makes a list of tasks for each project and indi-
cates the amount of work to be performed, deadlines, and costs.
At each stage of construction, the amount of work may be adjus-
ted, new items of work can be added, prices may be changed,
and all adjustments are demonstrated by the ERP system [6]. The
software also helps to find contractors. As a result, forecasting
and approving processes have become more productive; schedu-
ling has been optimized [7].

THE IMPLEMENTATION OF “1C: HOLDING
MANAGEMENT” BY PIK GROUP OF COMPANIES

PIK Group of Companies has been on the domestic market
for more than 30 years. Over the years, the company has mana-
ged to implement large-scale residential projects (more than 270
thousand apartments) not only in Moscow, but also in other cities
of Russia. To increase the effectiveness of forecasting,

accounting and monitoring of operational parameters, the com-
pany needed a unified CPM system. Current CPM-class IT solu-
tions help companies to improve the efficiency of business
management, provide mechanisms for the detailed analysis of
operations and forecasting through the integrated automation of
processes compatible with forecasting and situational modeling,
budgeting, financial consolidation, operational control (including
KPls) and reporting.

The 1C: Holding Management system was chosen as the basic
software, since it addresses a wide range of issues. A forecasting
model was also designed to match the current methodology of
budgeting and management accounting [8]. As a result, the com-
pany selected 1C: ERP 2.0.

Further, the company is going to integrate its budgeting and
quality management, computerize its maintenance and repair
management operations and production processes [9].

By now the 1st stage of the ERP system implementation has
been completed and the following work has been performed:

e entry of opening balances/assistance in entering opening

balances;

e remote instruction of users;

¢ individual training sessions in the customer's office;

e integration with other software belonging to the “1C: Enter-

prise” system.

The analysis of ERP systems and innovative digital products
used to develop a digital corporate management environment, in-
cluding the use of BIM data to design budgets and deadlines, is
shown in Table. These products were introduced into corporate
project management systems by the leading Moscow develop-
ment companies; they have been efficiently used for a number of
years [10].

However, the analysis has shown that currently used digital
ERP products are focused neither on planning or implementing
innovative products and technologies, nor on their funding, that
can be performed through the establishment of venture funds
at companies, which could further increase their efficiency by
means of suggested new business processes(Fig. 1). Hence, the
task is to use digital ERP products to develop algorithms for eval-
uating and selecting innovations to be introduced into projects
with the help of BIM according to proposed algorithms(Fig. 2).

Digital ERP products used to design a digital corporate management environment

Name of Type of - -
Company ) ) yp . Description ERP Product Features Origin
Innovation innovation
« Deadlines and performers are
determined for each task. Project
participants can discuss the work
Digital EBP prot'julcts Task Manager for construction progress, add work reports, attach
for creating a digital roiects: a list of stages and photos and documents;
corporate Build Visor Organizational PrOJects. g « all construction plans, documentation, FRII, 2018
tasks, document storage, co- )
management . uploaded photos are stored in
) ordination and contacts . .
environment one place and available to all project
participants;
« all project participants see each other
and are always in touch

1 SP 333.1325800.2017. Information modeling in construction. Rules for the formation of

an information model of objects at various stages of the life cycle.
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End of the Table

Name of T f
GCompany ame .O ) ype (.) Description ERP Product Features Origin
Innovation innovation
ERP for construction
management includes software
for calculating and verifyin ) ) .
g. ying « 30 % cost reduction thanks to a single repository
the cost of design and survey, ) )
; ) of the estimate documentation; .
a construction project . ) Private
Techno- ) - the possibility of using the database )
Adept . management system, budgeting ) ) investor, 2020
logical ) of the estimate documentation;
software, an electronic document
« the work of employees of 61 power plants
management system and a portal . .
oo ) at all branches in a single system
for monitoring construction work
and maintaining executive
documentation
« Reduction of the estimate preparation time
from 7 days to 1 day;
A service for construction and re- | - search for and identification of problems in schedules;
air management. Helps to con- « real-time monitoring of all that’s happenin
Product- P . g P ) g e ppening A state-owned
Gectaro trol estimates, work schedules, fi- at the facilities;
» focused . ) N L bank, 2019
Digital ERP products nances, supplies, construction, « optimization of 33 % of working time
for creating a digital tasks, documents and reports and investment in scaling;
corporate - transparency of reporting, optimal communication
management between colleagues in different departments
environment )
A cloud service that calculates the
) amount of work performed, for « The accuracy of control over the pre-set standard .
) Organiza- ) , ) International
Traceair tional example, earthworks, using parameters of contractors’ work is up by 10-15 % investor. 2017
drones and compares it with esti- and reduces initial estimated costs by about 10 % ’
mates and acts of work performed
« Orthotransformed image in natural colour rendering for
accurate determination of positions
of construction facilities;
« digital topographic model.
) « three-dimensional textured overview model;
Product- Online platform for data manage- L .
Skyeer , ) « values of vegetation indices needed to determine VTB, 2019
focused ment and instant analysis ) .
the biomass of crops and analyze their development
patterns;
« using a thermal imager to make videos to identify
sources of heat loss from buildings;
« video recording and real-time broadcasting
- . ) « Interaction between the construction control service
Digital solutions for construction ) . ) )
o ) and contractors in a single information space;
control: monitoring the quality of . )
) ) « access to up-to-date project documentation and data
construction work, consultations .
made using mobile devices, moni on facilties;
Mobile ) g . « all information about detected and eliminated viola-
. toring the amount of building and L .
solutions Techno- tions is available 24/7; Skolkovo,
) assembly work performed and the
for cons- logical ) ) « breakdown by category; 2018
. project deadlines, assurance of )
truction ) - research data on contractors, types of work, categories
occupational safety and control ) . )
) of comments and deadlines for corrective actions,
over the process of construction i . .
in terms of fire. industrial and en employees of construction supervision authorities;
vironm(;ntal safet « flexible integration of the product with 1:C, BIM, CAD
y and PDM systems in operation within the company
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R&D, startups, individual ) , —
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system
Proposed Requirements, 0
innovations criteria
Innovation accelerator
Evaluation Desi
No | and selection Yes > eslgn_ <«
. . organization
of innovations
- Using ERP for
Conversion No an efficiency Yes

into a digital model evaluation

Investment and construction domain

| Startup sale, IPO preparation
Contractor
Builder (venture fund) —> _
3] Making changes
Q9 to the working
o documentation
3 of the pilot project
S
5 Anal
o nalysis
Stakeholders =
<“<—11 No of results Yes
S
<
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g Analysis made in Procore
‘8 for duplication purposes
=
Using ERP for £ Builders
No an efficiency | Yes — D
evaluation Mass
construction
Investors

'

Analysis of investment
efficiency improvement
in the construction
sector

Pilot project
development

Fig. 2. Proposals on the algorithm of digital innovation management in the organizations of the investment and construction sector

CONCLUSIONS

e The study has proven the need to clarify the digital transfor-
mation procedure in construction based on the innovative
system integration of current planning and controlling proce-
dures for investment and construction projects [11, 12].

Digital transformation needs a single digital platform, includ-
ing an information model of the project life cycle and digital
corporate management platforms based on 1C and PRO-
CORE, which will significantly increase the effectiveness of
investment programmes and projects at all levels of the con-
struction management hierarchy [13].

Information flows attributed to the main business processes
need to be harmonized taking into account the methodology
of digital changes and a functional approach to in-house au-
dits, examination of innovative designs and budgets, con-
struction control and bank support [14].

To further improve the efficiency and competitiveness of com-
panies, it is necessary to develop suggested algorithms for
evaluating and selecting innovations in the digital environ-
ment of builders and real estate developers. Algorithms will
simulate their implementation using BIM and forecast supple-
mentary effects for corporate customers?.
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AHanu3 ncnosnb3yemMbix B CTPOUTENbCTBE
undposbix npoayktoB ERP ana cospaHus
uucppoBomn cpeabl ynpaBneHUs KOMnaHuen

B paHHOM cTatbe paccmaTtpuBaeTcs npoénema uudpoBu-
3auMn [EeBenonepckuMx CTPYKTYp Kak opraHu3auus Ludpo-
BOW [eATeNIbHOCTU U ynpasfeHne pecypcamu B CTPOUTENbCT-
Be, BK/oYawLlee ouMppoBaHHylo mporpammy MpoM3BOACTBA
N OCYLLIECTBMIEHNA CTPOUTENbHOW MPOAYKUMMK, KOoTopas, B TOM
yucne, NnpegycMaTpuBaeT oUMMPOBKY BHELLHMX B3aVMOCBA3eN
(KoonepauMoHHbIX LienoYeK) U BHYTPEHHUX 6M3HEC-NpoLEeccoB
B Ka&>KAOW CTPOUTENbHOW KOMNaHuW. STO 3HAYUT, Y4TO BCE NpO-
Liecchbl fOSKHbI ObITh ouMdpoBaHbl. OCHOBHOE HamnpaBfieHNne —
BHefpeHne ERP cuctem. Ntorn uccnegosaHusi nokasanu, 4to
MHOrune pOCCVII7ICKI/Ie CTpouTesibHble KOMMaHWKU CcyuleCTBEeHHO
03a604eHbl UMPOoBON TpaHcdopMaumnen 1 HeoHbXOAUMOCTLIO
LM poBU3aLMmN CTPOUTENBbHBLIX TEXHONOMMIA ANs Nepexofa Ha Ho-
BbIi TEXHOMOrMYeCcKnii aTan. NpoBegeHHOe UccegoBaHne oka-
XeT NOAAEPXKY PYKOBOACTBY CTPOUTENbHBLIX KOMMaHWI B MOHU-
MaHWM TeKYLLIEN cuTyauumn, ux Mmecta B rnobanbHou LmdpoBom
TpaHcchopMaummn 1 HanpaBrieHWI, KOTOPbIM Hafo yAenaTb 0CO-
60e BHMUMaHue. OueHka 3(PPeKTMBHOCTU OaeT He TONbKO BO3-
MOXHOCTb paccyuTaTb 6l04XeT 6yayLLero NpoekTa u peasnbHo
OLIEHWTb BCE Pecypchl, KOTOpble MOTPEOYIOTCS AN ero peanunsa-
LMK, HO 1 YCNELLHO peopraHnM3oBaTth 613HEeC-NPOoLEeCChl OpraHu-
3aLnmn U yCUNUTb KOHTPOIb 3a beHKLWIOHaJ'IbHOCTbIO CUCTEMbI —
onpefeneHvs BOBMeYeHUs Ou3Heca M [EeTanbHOro OonucaHus
TpebyeMbIX PYHKLMIA ANS peLLeHUs NOCTaBNeHHbIX Lenen n 3a-
pfay. Peanusauus meponpuatus no aBTomMatusauuy CUCTEMBI
yrnpaBfieHWsi MO3BOMIMT COrflacoBathb Lenv U 3agayu, crtosime
rnepeg KOMMNaHvew, ¢ Lenamm n 3agadamu, CTOALLMMN Nepeq oT-
JefbHbIMW NogpasfeneHnaMm U Ton-MeHeaxXepamu, YeTko no-
HATb PYHKLUW, OTBETCTBEHHOCTb M TPEBOBAHMS K COTPYAHUKAM
ONsi NOCTPOEHNs 3MMEKTUBHOM CUCTEMbI yNpaBfieHWs komna-
HuMen, chopmMmnpoBaTh LieneByo 6U3HeC-MoOenb KOMMNaHun ans
BHELPEHNA KOPNOPATUBHOW MHEPOPMAaLMOHHONM cuctembl. Cnox-
HOCTb NpumeHeHns ERP-cuctem B gaHHon nHgycTpmm o6ycnos-
neHa TakMMU OCOBGEHHOCTAMM CTPOMTENbHOrO NPOU3BOACTBA,
Kak Hanm4yme BeCcbMa CNOXHbIX B3aUMOOTHOLLIEHUN: WHBECTOP —
3aKa34ynk CTPOUTENbCTBA — reHepasnbHbIi NOAPSAAYMK — Cy6no-
OPSAYMKN, U BbITEKAIOLLMMW OTCIOAa OCOBEHHOCTSIMU KaneHpap-
HOro MNaHNpPOBaHUS.

KnroyeBbie cnoBa: yngpoBasi peBosoLus, MOBbILLUEHUE MPOLAYK-
TUBHOCTY, MHHOBALMOHHbIE MPOLECChI
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Implementation of national project

“Small and Medium-Sized Entrepreneurship
and Support for an Individual Entrepreneurial
Initiative” in a large Siberian city

National projects are devised by the authorities to improve the quality of life in each federal subject and municipa-
lity. Each national project has a long-term of implementation. Hence, the topic of this research applies to each city,
region, and the whole Russia. The social character of small and medium-sized businesses is particularly impor-
tant. All federal projects, launched within the framework of the national project “Small and medium-sized entrepre-
neurship” have long terms of implementation and are capital intensive.

The article discusses the actions and indicators of the municipal programme “Development of entrepreneurship
in the city of Barnaul in 2015-2024" implemented in Barnaul, the largest Siberian city. The authors have conduct-
ed a methodological analysis and econometric assessment of its import and export potential to identify its constitu-
ents that need attention (the import substitution potential and the deterministic export potential). The authors have
identified the main problems of the national project implementation and proposed solutions to optimize the devel-
opment of small and medium-sized businesses in the municipality and improve the standard of living in each Rus-

sian region.

Presently, the successful implementation of the national project “Small and medium-sized entrepreneurship” is of

utmost importance for the country's economic development.

Keywords: small and medium-sized entrepreneurship, Barnaul city, national project, municipal programme
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INTRODUCTION

ltai Krai is located at the intersection of cargo
Aflows, not far from the regions that have raw

materials and processing enterprises impor-
tant for foreign trade operations.

Altai Krai is an export-oriented region: the share
of export operations in its total trade turnover exceeds
60 % [1].

In 2016, Altai Krai had trade partners from 92
countries, including former Soviet republics and
other states, in 2017 their number reached 98 coun-
tries, in 2018 — 106 countries, and in 2019 the num-
ber of foreign trade partners went down slightly to
105 [1].

Over the last five years Barnaul’s foreign trade
turnover has increased from 267.7 million US dollars
to 270.7 million US dollars.

It should be noted that the value of the trade
turnover, if assessed in natural indicators, is domi-
nated by exports: it was 79.54 % in 2016, 84.37 %
in 2017, and 85.65 % in 2018 [1].

In general, in 2018 the value of exports went
down by 4.3 % compared to 2017. However, there is
an increase in the export of timber, pulp and paper
products (13.9 % in 2017 compared to the previous
year, and 20.8 % in 2018), supplies of metals and
metal products went up 7.8-fold in 2018 compared
to 2016; as for the mineral raw materials, their supply
went up 62-fold.

However, the exportation of other goods was
down 12 % in 2018 compared to 2017. If assessed
in natural indicators, the exports of food products

and agricultural raw materials rose 27 % in 2018;
the exports of mineral raw materials rose 27-fold,
and the exportation of machinery, equipment,
and vehicles was up by almost 1.8 times [2].

If we break down the exports by commodity
groups, we can notice a large share “Food products
and agricultural raw materials” (35.87; 46.07; 44.72
and 42.45 % in 2016, 2017, 2018 and 2019, respec-
tively); as well as “Other groups of goods” (36.59;
22.47,20.53; 27.42 % in 2016, 2017, 2018 and 2019,
respectively) [2].

As for the structure of exported commodities,
the share of “Other goods” decreased in 2018
by 16.1 % compared to 2016. The share of textile
materials and products decreased by 2.17 %.
At the same time, there was a rise in the share of
metals and metal products, which reached 6.43 %
in 2018 compared to 2016. The share of “Machi-
nery, equipment and vehicles” went down from
9.46 t0 5.63 % from 2016 to 2019.

In 2017, the value of import to Barnaul was worth
76.28 million US dollars, compared to 2016; the value
increase equaled 15.8 million US dollars, or 26.2 %.
The physical volume of imported goods rose by 11 %.
In 2018, the import to Barnaul reached 83,847 million
US dollars, which meant an increase worth 7.56 mil-
lion US dollars, or 10 % compared to 2017. The phy-
sical volume of imported goods increased by 19.9 %.
For the first nine months of 2019, the value of import
reached 52.5 million US dollars [3].

The analysis of the Barnaul import operations
has proven an increase in the import of food pro-
ducts and agricultural raw materials (its total value
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rose by 91 % in 2017 compared to the previous year, and 2 % in
2018); the import of machinery, equipment and vehicles rose by
37.8 % in 2017 and by 13 % in 2018. In terms of natural indicators,
it should be noted that the volume of imported products of chemi-
cal and related industries rose by 65.4 %; the export of timber,
pulp and paper products rose 3.4-fold. The export of machinery,
equipment and vehicles decreased by 8.3 % and the import of
other goods was down by 33.3 % [3].

MATERIAL AND METHODS

The external business environment is described by objective
statistical data and analysis, as well as the official information pro-
vided by local government authorities and subjects of the Russian
Federation [4]. Nevertheless, statistical indicators of corporate ac-
tivities cannot always truly convey the business environment in
a particular city. Therefore, a study on the entrepreneurs’ opinions,
obtained by means of questionnaires, becomes a more informative
data source used to assess urban business environments [5].

A survey was conducted among 20 small and medium-sized
businesses in Barnaul to study its economic potential and identify
the main problems.

The topic of the survey was “Assessment of the development of
small and medium-sized businesses in Barnaul”. Urban businesses
were to answer 15 questions, assess the criteria of a favourable
business environment on a 3-point scale.

1. The indicator is practically not manifested/not characteristic.

2. The indicator is slightly (rarely) manifested.

3. The indicator is highly characteristic and clearly manifested.

In addition to assessing the state of entrepreneurial activity,
the purpose of the survey was to identify the main reasons for cor-
porate success.

The survey identified the following problems: the purchasing
power, the lack of qualified specialists, and high taxation.

As a result of the study, it was found that most of the raw materi-
als and materials used for production purposes were purchased
from suppliers based in Barnaul and the Altai Territory, and pur-
chasers were willing to replace their suppliers based in other re-
gions.

The main problems, associated with the sale of products in Bar-
naul, include a decline in the purchasing power of the population,
and high costs of local products sold in other regions due to trans-
port expenses.

The analysis of cooperation between Barnaul enterprises
and other Russian regions in 2017-2018 has identified the main part-
ners: Kemerovo (5.20 % of flour exports and 1.88 % of cereal exports
in 2018), Omsk (1.49 % of flour exports and 5.79 % of cereal exports
in 2018), Novosibirsk (17.03 % of flour exports and 21.21 % of cereal
exports in 2018), the Tomsk region (1.10 % of flour exports in 2018),
Krasnoyarsk Krai (6.36 %), cities of the Moscow Region (16.68 % of
grain exports in 2018) and St. Petersburg (22.55 % of grain exports
in 2018), the republics of Altai and Tatarstan [6].

In 2017-2018, the top food products, imported from Barnaul,
included sausage, butter, milk, meat, poultry, etc.; fuels and lubri-
cants, including diesel fuel, gasoline, heating oil, petroleum bitu-
men; building materials, such as Portland cement, rolled ferrous
metals, corrugated asbestos cement sheets, prefabricated con-
struction products, etc. The following food products were exported
from Barnaul: flour (the export growth rate reached 99.96 % in
2018/2017), cereals (the export growth rate reached 152.29 % in
2018/2017), vegetable oil (the export growth rate reached 43.42 %

in 2018/2017), pasta, confectionery (the export growth rate reached
184.61 % in 2018/2017), meat (126.24 %) and semi-finished meat
(99.52 %), agricultural products (animal food), perfumes, cosme-
tics, medicines, detergents [6].

The leading Barnaul organizations, engaged in export and im-
port activities, include JSC “Barnaul Brewery”, LLC “Barnaul Hal-
vah Factory”, LLC “Altai Confectionery”, LLC “ProdsnabAltai”, LLC
“Agro-industrial company «ZLATA»", CJSC “Soyuzmuka”, LLC NPF
“Altai Bouquet”, LLC “Renaissance Cosmetics”, JSC BMK “Melan-
gist Altai”, LLC “NOVA Factory of Finishing Materials”, LLC “Vostok”,
LLC “Alfit plus”, LLC “TC Agroindustria”, Altaylestechmash LLC,
Energo-Sila LLC, Lyubava LLC, Energotech LLC, Specialist LLC,
Altai Grain Plant LLC [7].

According to the statistical data, 31,581 organizations
and 19,634 individual entrepreneurs are engaged in the economic
activity in the city of Barnaul. By 2019, the total number of organiza-
tions and individual entrepreneurs had plummeted; the number of
organizations had decreased by 5 % by 2018, while the number of
sole proprietors had risen by 4 % [8].

The share of processing enterprises, including electric energy,
gas and steam providers, exceeds 42 %; the share of air conditio-
ning providers is 13.2 %; the share of the companies, engaged in
information and communication activities, is 11.2 %, the share of
health and social services providers is 11.9 % [8].

Wholesale and retail trade reaches 61.6 % of the turnover of
small business enterprises, while 15 % of the turnover goes to
manufacturing; 6.5 % — to construction; 3.5 % — to real estate
transactions; 3.0 % — to hotels and catering enterprises [9].

The same types of activities are the leaders among small enter-
prises in terms of shipped goods of their own production: 32.3 % —
manufacturing; 14.2 % — construction; 13.4 % — wholesale and re-
tail trade; 8.8 % — real estate operations; 7.6 % — transportation
and storage; 6.3 % — agriculture, forestry, hunting, fishing and fish
farming.

Indeed, manufacturing activities, wholesale and retail trade,
construction are the leaders among the small enterprises in Bar-
naul.

As for the breakdown of local manufacturers, 25 % are en-
gaged in food production; 24 % are engaged in the production of
rubber and plastic products; 15 % make other vehicles and equip-
ment.

JSC PO “Altai Tire Plant” is the leader of the chemical industry
in the Altai Territory in terms of output.

The following types of economic activities are most popular
in the city of Barnaul: food production, production of rubber and plas-
tic products, production of other vehicles and equipment [10].

Production of other vehicles and equipment demonstrates in-
tensive growth. Large industrial enterprises, such as JSC “Altayva-
gon” and JSC “Barnaul Wagon Repair Plant”, LLC “AMZ” are en-
gaged in this type of production activities.

The amount of work performed has risen by 33.8 % over
5 years [11].

Hence, it is advisable to draw a conclusion that the following
production activities are developing in Barnaul:

e manufacturing of textile products;

e manufacturing of clothing;

e manufacturing of rubber and plastic products;

® production of finished metal products, except for machinery
and equipment;
e production of electrical equipment;
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e manufacturing of other vehicles and equipment;

e water supply and sanitation;

® organization of waste collection and disposal;

e pollution elimination activities;

o retail trade;

e catering.

In turn, the following areas of economic activity are at a stand-
still in terms of the amount of shipped goods, produced by the local
manufacturers in the city of Barnaul:

e food production;

e printing activities and copying;

e production of other non-metallic mineral products;

e production of computers, electronic and optical products;

e repair and installation of machinery and equipment.

RESULTS

The main obstacle to the development of the local business
environment is the low awareness about government support pro-
grammes, financial, infrastructural and information assistance.

Many indicators of the Barnaul business environment have
been highly appreciated (the assessment was made on a 3-point
scale), but the business climate of the region cannot be considered
favourable. The average score is 2.0, or “few factors of a favourable
business environment”. According to the results of the study,
the most problematic areas are the accessibility and transparency
of government programmes, tax legislation, and bureaucracy.

DISCUSSION

The municipal programme “Entrepreneurship development
in the city of Barnaul in 2015-2024" was launched within the frame-
work of the national project “Small and medium-sized entrepreneur-
ship and support for an individual entrepreneurial initiative” [12].

The objectives to be attained within the framework of this Pro-
gramme in 2021 include:

® a 48.6 % increase in the share of urban budget revenues to
be generated by small and medium-sized businesses (here-
inafter referred to as MSPs);

® a 3 % increase in the number of items of municipal property
on the list of property designated for the provision of support
to MSPs;

e an increase in the number of MSPs, supported within
the framework of the Programme (to 320 MSPs);

e an increase in the number of employees of small and medium-
sized businesses, including individual entrepreneurs, to 145,364.

In 2020, the following measures were taken in support of busi-
ness entities within the framework of the Programme:

e publication of three issues of the newsletter “Entrepreneur of

Barnaul” (350 thousand rubles);

e organization of an exhibition and fair within the framework of
the second stage of the Rowing and Canoeing World Cup
(1,300 thousand rubles);

® organization of an exhibition and fair of goods produced by
local manufacturers (1,400 thousand rubles);

e organization of the exhibition and fair “Gastronomic Festival
in Barnaul” within the framework of the City Day (1,250 thou-
sand rubles);

e generation of awareness about the Barnaul entrepreneurship
on information portals in the Internet (250 thousand rubles);

e organization of specialized weekend food fairs (400 thou-
sand rubles).

4,950 thousand rubles were spent on the above-mentioned

Programme activities [13].

The following activities were conducted within the framework of
this program:

e on May 20 — May 23, 2020, a fair was organized in Malo-
Tobolskaya Street as part of the second stage of the Rowing
and Canoeing World Cup. Products and souvenirs, made
by Barnaul and Altai commodity producers and craftsmen,
were sold there. Various master classes were taught;

® as part of the celebration of the City Day on September 11, 2020,
the Gastronomic Festival was held by 25 catering enterprises,
such as Bakhetle, Mountain Pharmacy, Chocolate Factory, Log-
ovskaya Cheese Factory, etc. Two thematic photo areas were
organized; master classes were taught in Malo-Tobolskaya
Street. More than 10,500 guests participated in the event.

At the same time, 3 newsletters, namely, Newsletter 20, News-
letter 21, and Newsletter 22 “Entrepreneur of Barnaul” were is-
sued [13]. The newsletters provided information about small
and medium-sized manufacturers in Barnaul (such as LLC “Tasty
Life”, LLC “Plant of Mechanical Presses”, LLC “CD «Children's
Health»", LLC “Diaf”, LLC “World of Batteries”, and others), busi-
ness environment improvements by the urban authorities, the ope-
ration of the urban and regional infrastructure in support of entre-
preneurship, the implementation of programmes and projects
focused on getting local residents engaged in entrepreneurial ac-
tivity, the generation of awareness about the fundamentals of entre-
preneurship, generation of business ideas and information cam-
paigns focused on creating a positive image of an entrepreneur.

A festive event was held at the celebration of the Day of Russian
Entrepreneurship in 2020. 42 urban entrepreneurs received awards
from the Government of the Altai Territory, the Altai Regional Legis-
lative Assembly, and the Barnaul administration.

A session on “Interaction between businesses and government
authorities towards the sustainable socio-economic development of
Barnaul” was held within the framework of the 7th Congress of Busi-
ness Associations in Barnaul. After the event, local businesses
shared their ideas about the improvement of the investment attrac-
tiveness of the city, the development of local trade, services, manu-
facturing enterprises.

The session was held in the conference hall of the Tsentralnaya
Hotel. It was attended by the executives and representatives of lo-
cal business companies, such as JSC HC “Barnaul Machine Tool
Plant”, CC “TSB Altayskiye Zakroma”, LLC “Dveridoff”, LLC “Teisi”,
etc., as well as urban authorities.

Local entrepreneurs also promote entrepreneurship in the city of
Barnaul on the Internet. 19 articles about entrepreneurship were pub-
lished by Altapress.ru in 2020. The most memorable articles are:

® “How Barnaul's «Taste Studio» conquers the Russian cate-
ring market”;

e “If there is cargo, there will be a truck”: a disabled Barnaul
resident speaks about his delivery business that he manages
without getting up from his chair;

¢ “From the Baltic area to the Far East”: the Barnaul company
“NOVTECH” supplies products all over Russia and abroad.

8 questions were asked on the official website of the city,

in the section “Online consulting of entrepreneurs”. Answers were
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prepared pursuant to the deadlines set by the law. The questions
dealt with:

¢ the installation of trade pavilions and kiosks — 4;

e unauthorized trade in Spartak Square — 2;

e advertising facilities (whether it is necessary to certify a con-

tract for the installation and operation of advertising facili-
ties) — 2.

Since 2019, the authorities have maintained this page on Ins-
tagram. In 2020, 159 items of business information were posted
there, which was 3 times as much as in 2019.

The authorities publish information on regional financial sup-
port, regional competitions, seminars and round table discussions,
most recent information on changes in the decree of the Governor
of the Altai Territory dated 31.03.2020 No. 44 “On certain measures
to prevent the importation and spread of the new coronavirus infec-
tion COVID-19”, etc.

By the end of 2021, the national project boasted the following
attainments:

¢ the share of small and medium-sized enterprises in the urban

budget revenues reached 57.3 %;

e the number of MSPs who obtained information support as part

of the Programme implementation reached 136 entrepreneurs;

e the number of employees of small and medium-sized enterpri-

ses, including individual entrepreneurs, reached 144,980 [14].

CONCLUSIONS

The following problems hinder the Programme implementation:

e the lack of statistical data on the calculation and generation of

project performance targets;

e unscrupulous performers win municipal procurement con-

tracts.

Despite a trend towards a reduction in the number of small
and medium-sized enterprises, the turnover has increased in the city
of Barnaul, i.e. legal entities and individual entrepreneurs work more
efficiently than before. According to the statistics, in 2019 the number
of small enterprises fell by 134 compared to 2018 and equaled to
1,508, the number of employees went down by 414, respectively.
Despite the reduction in quantitative indicators, the turnover in-
creased by 1.2 times to 167 billion rubles, the amount of investments
went up 2.8 times to 8 billion rubles [14].

In general, the following types of activities are developing in
Barnaul:

e education (11 %);

e fransportation and storage (6.8 %);

e information and communication activities (5.6 %);

¢ professional, scientific, technical activities (5.1 %);

e activities of hotels and catering establishments (3.4 times);

e health and social services (9.2 %).

Hence, the following strategic areas of growth of small and me-
dium-sized businesses in the city of Barnaul can be identified [15]:

e food production (dairy products, meat, vegetable oils, grain

Peanusauus HauMOHaNbHOro NpPoeKTa
«Manoe 1 cpegHee NpeAnpUHUMATESNIbCTBO
¥ nogaepXxKa HauBnayanbHoOu
npeanpUHUMaTENIbCKOM MHULUATUBbI»

Ha TeppUTOpPUMU KpynHoro ropoga Cuéupm

HaunoHanbHble MPOEKTLI pa3paboTaHbl opraHamy BNacTu B Lie-
NSIX JOCTUXKEHMUSI HOBOTO Ka4ecTBa XWU3HW HacesleHUst KaXaoro

products, fruit and berries, production of dietary supplements
made of natural raw materials);

e production of children's goods, including children's knitwear;

e textile and clothing industries, knitted thread and fabric;

* manufacturing of leather goods, shoes, bags, suitcases;

e production of computers, electronic and optical products;

e development of hotel service.

In addition, the following short-term tasks can be listed.

1. An increase in the number of exhibitions and fairs of goods
made by local producers, provided that the epidemiological situa-
tion is favourable.

2. More information needs to be found and generated to pre-
pare issues of the newsletters titled “Entrepreneur of Barnaul”.

3. Information on the entrepreneurial activity must be posted
on the Internet information portals (including information graphics
and texts).

The above approaches can ensure the optimal development of
small and medium-sized entrepreneurship both in Barnaul
and other cities of the Russian Federation.
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cyb6beKTa U MyHuUMNanbHOro o6pa3oBaHus M HOCAT AONroc-
POYHBIA XapakTep, NO3TOMY Tema paboThl SABASETCA aKkTyanb-
HOW He TONMbKO AN KaX[oro ropofa, HO U PernmoHoB, a Tak-
xe Poccumn B uenom. Oco60o BbipaxeH coumanbHO 3Ha4YMMbIN
XapakTep MeponpusaTuin cdepbl Marnoro U cpegHero 6usHe-
ca. B cosgaHHOM HaumoHanbHoMm npoekTe «Manoe un cpegHee
npeanpuHMMaTenbCTBO» BCe hefepasnibHble NPOEKTbl paccyu-
TaHbl Ha [ONITOCPOYHYI0 NMEePCNeKTUBY U UMEIOT BbICOKME MOKa-
3aTenun No pacxofoBaHUI0 AeHEXHbIX CPeACTB.
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B cTtatbe paccmaTpuBalOTCA MHAMKATOPbI U MEPOMPUATUSRA
MyHULUMNANbHOW MporpamMmbel KpynHenwero ropoga Cubu-
pn — BapHayna «Pa3BuTne npegnpuHuMaTenscTBa B ropoae
Baprayne Ha 2015-2024 rogbl», aBTOpamMu NPOBEAEH METOLO-
JIOrMYECKUA aHanM3 n SKOHOMeTpUYecKas oLeHKa noTeHunana
MMMOPTa N 3KCMOPTA, BbIAENEHbl €ro KOMMOHEHTbI, Ha KOTOpbIe
cnepyeT o6paTuTb BHUMaHWe (NMOTeHuMan nmMnopTo3ameLleHums
1 [EeTEPMUHUPOBAHHbIA NOTEeHUMan akcrnopTta) no r. bapHayny.
B ctatbe 0603Ha4YeHbl OCHOBHbIE MPO6NEMbI NPy peanu3aumm
HaLMOHaNbHOro NpoeKkTa 1 NpeanoXeHbl NyTWU UX peLleHns ans
OMNTMMasIbHOrO Pa3BUTUA NEPCNEKTUB Manoro u cpeaHero 6ms-
Heca Ha TeppuTOpUW MyHUUMNanbHOro o6pa3oBaHus. [aH-
Hble MPeanoXeHns MOryT CMy>XMTb OCHOBOW pa3BUTUSA Marno-
ro u cpegHero npeanpuHuMartenbCcTea ANnd NOBbILLEHUA YPOBHA
XKU3HW HAceneHns Kaxaoro pernoHa Poccuum.

B Lenax peannsaunn OCTUXEHUA Hanny4dnx pesynbtaToB ny-
TEM BbINOJSIHEHNA UHAMKATOPOB HaUMOHaNbHOro npoekTa «Ma-
Noe 1 cpegHee NPeAnpuUHMMAaTENIbCTBO» NPEASIoKEHO B Mna-
HOBOM MopsAKe OpPraHU30BbIBaTb BbICTABOYHO-APMapOYHbIe
MeponpuaTUa TOBapOB MECTHbIX Mpou3BoanTenemn. ATo ocobeH-
HO aKTyasibHO B TEKyLLEM Nepuoae 3KOHOMUYECKOro pa3BuTus
CTpaHbl.

Knio4eBble crioBa: Manoe v cpeiHee npeanpuHuMaresibcTso,
ropos bapHaysn, HauMoHasbHbIV MPOEKT, MyHULMUNAbHasK Mpo-
rpamma
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The territory of the republic of Sakha (Yakutia):
a review of the environmental resource

The author has reviewed the indicators characterizing the environmental situation in the Republic of Sakha (Yaku-
tia) and its districts. The indicators include land management, areas of territories, population size and density, car
density, the impact of economic activities on natural water bodies and atmosphere air, production and consumer
waste management, areas of forest reserves and specially protected natural areas (PNA), investments into envi-
ronmental protection and rational use of natural resources, and the operating costs of environmental protection.
The author applied the system analysis of statistical information and textual methods of extracting knowledge from
specialized literature. The author employed sampling and analysis of indicators comprising the index of the qual-
ity of urban environment in each city and town of the Republic of Sakha (Yakutia) in 2018-2020. The information
about the environment of the Republic of Sakha (Yakutia) and its districts, if taken in aggregate, allows analyzing
its environmental resource, the impact on natural constituents of the environment, as well as conducting a com-
parative analysis with other items, taking into account the availability of forest lands and protected natural areas.
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The ecological system of an urbanized area
evolves under the influence of natural and an-
thropogenic factors [1-3]. Retrospective
and predictive analyses of these impacts and meth-
ods of their minimization are relevant for the sustain-
able development of areas [4, 5]. Given the concen-
tration of economic activities, the density of urban
and rural population, as well as harsh environmental
conditions in the Republic of Sakha (Yakutia), envi-
ronmental sustainability of districts is an important
factor of the quality of life [6, 7], including urban
landscaping coupled with digital transformation
and simulation of the urban economy towards
the optimal development of urban areas [8-10]. Nat-
ural green spaces make populated areas attractive;
they include forests, specially protected natural are-
as, and green planted areas [11-13].

For the purpose of the article, a set of environ-
mental parameters, presented in annual statistics
reports, was studied 23,

The Republic of Sakha (Yakutia) is located in
the north-east of Russia; its territory occupies 1/5 of
the country and 50 % of the Far Eastern Federal Dis-
trict. The northern part of the republic is located in
the Arctic zone; its central part is located in the subarc-
tic (continental) climate zone, and its southern part is
located in the temperate, or continental, zone (Fig. 1).
In the areas of extreme continental climate, the differ-
ence in air temperatures reaches 100 °C, from +40 °C
in summer to —60 °C in winter. The cold pole of
the northern hemisphere is located in Oymyakon.

The population of the Republic of Sakha (Ya-
kutia) is 982.0 thousand people, of which the rural

population is 330.9 thousand people (as of Janu-
ary 1, 2021). The population density is 0.32 resi-
dents/km?.

As of 2019, its GRP amounted to 1,220.3 billion
rubles; its GRP per capita reached 1,258.7 thousand
rubles.

The republic has one urban district, that is,
the city of Yakutsk, and 34 districts (Fig. 2).

The environmental situation in the Republic of
Sakha (Yakutia) is being monitored: a set of indicators
and their dynamics are regularly monitored; problems
are studied and solutions are developed [14] (Fig. 3).

Republican land resources (308,352 thousand
hectares) are divided into the following catego-
ries (Fig. 4):

e agricultural land (19,446.6 thousand hectares),

e |and of settlements (231.1 thousand hectares),

¢ industrial and other special-purpose catego-

ries of land (139.1 thousand hectares),

e protected natural area (PNA) (12,996.9 thou-

sand hectares),

e forest land (252,818.9 thousand hectares),

e waters (2,136.0 thousand hectares),

e reserve land (20,583.7 thousand hectares).

The share of urban settlements in the total area of
settlements is 39.7 %, while the share of rural settle-
ments is 60.3 %. Within the boundaries of cities, towns
and rural settlements, the area of agricultural land oc-
cupies 31.6 %, built-up areas — 25.9 %, forests and
shrubs — 18.4 %, water bodies — 5.1 %, roads —
3.3 %, swamps — 2.7 %, disturbed lands — 0.7 %,
other areas — 12.3 %.

1 On the state and environmental protection of the Sakha Republic (Yakutia) in 2020: Administration of the Head of the SR (Y) and the Govern-
ment of the SR : State Report. URL: https:/minpriroda.sakha.gov.ru/uploads/ckfinder/userfiles/2021/08/18/files/%D0%93%D0%94%20%D0%9E%D0%9

E%D0%A1%202020.pdf (access date: 19.03.2022).

2 Statistical Yearbook Republic of Sakha (Yakutia) : Stat. sat. Yakutia, 2021; 560. URL: https://sakha.gks.ru/storage/mediabank/PDF016.PDF

(access date: 19.03.2022).

3 On the state and environmental protection of the Russian Federation in 2020 : State Report. Moscow, Lomonosov Moscow State Universi-
ty, 2021; 864. URL: https://www.mnr.gov.ru/docs/o_sostoyanii_i_ob_okhrane_okruzhayushchey_sredy_rossiyskoy_federatsii/gosudarstvennyy_

doklad_o_sostoyanii_i_ob_okhrane_okruzhayushchey_sredy_rossiyskoy_federatsii_v_2018_/ (access date: 19.03.2022).
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Fig. 1. The Republic of Sakha (Yakutia) on the map of Russia: 8 — the Arctic zone of the republic consisting of Abysky, Allaikhovsky, Anabar,
Bulunsky, Verkhnekolymsky, Verkhoyansky, Zhigansky, Momsky, Nizhnekolymsky, Oleneksky, Srednekolymsky, Ust-Yansky and Even-
Bytantaysky districts

Abysky

Aldan
Allaikhovsky
Amginsky
Anabar
Bulunsky
Verkhnevilyuysky
Verkhnevilymsky
Verkhoyansky
10 | Vilyuysky

11 | Gorny

12 | Zhigansky

13 | Kobyaysky

14 | Lensky

15 | Megino-Kangalassky
16 | Mirninsky

17 | Momsky

18 | Namsky

19 | Neryungrinsky
20 | Nizhnekolymsky
21 | Nyurbinsky

22 | Oymyakonsky
23 | Oleneksky

24 | Olekminsky

25 | Srednekolymsky
26 | Suntarsky

27 | Tattinsky

28 | Tomponsky

29 | Ust-Aldan

30 | Ust-Maysky

31 | Ust-Yansky

32 | Khangalassky
33 | Churapchinsky
34 | Eveno-Bytantaysky
35 | Gorod Yakutsk
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Fig. 2. Districts of the Republic of Sakha (Yakutia)
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Fig. 3. The block scheme of parameters characterizing the environmental situation in the Republic of Sakha (Yakutia) >
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Fig. 4. Categories of land in the Republic of Sakha (Yakutia)

The atmosphere air is monitored at 7 stations in 4 cities of
the Republic of Sakha (Yakutia). In 2020, total emissions reached
298.0 thousand tons which was 1.6 thousand tons less than
in 2019.

The amount of emissions from stationary sources (288,190 thou-
sand tons in 2019; 286,319 thousand tons in 2020) is largest among
the subjects of the Far Eastern Federal District. Compared to 2019,
emissions were down by 0.6 %. In 2019, the share of emissions
in five large industrial centres was 67.7 %; in 2020, it reached 67.2 %
of total emissions in the republic. The largest portion of emissions is
attributed to the Mirninsky district (40.7 % in 2019; 28.2 % of the to-
tal emissions in the republic in 2020), Neryungrinsky district (9.4 %
in 2019; 12.6 % in 2020), Lensky district (9.1 % in 2019; 16.9 %
in 2020) and Aldansky district (4.5 % in 2019; 6.0 % in 2020). In Ya-
kutsk, atmospheric emissions were 3.9 % in 2019, and 3.3 %
in 2020.

In 2020, atmospheric emissions from mobile sources reached
11.65 thousand tons, including motor transport emissions that
reached 10.66 thousand tons, and railroad transport emission of
0.99 thousand tons. In 2016, 318,968 motor vehicles were regis-
tered in the republic; 319,585 units were registered in 2017;
322,949 units in 2018; 325,859 units in 2019, 326,573 units
in 2020 (Table 1). Road transport emissions rose by 0.2 thousand
tons compared to 2019, although they were 8 times smaller than
in 2010.

In 2020, the amount of fresh water taken from natural water
bodies was 7 % less than in 2010; in 2019, the difference was mere
1 % in Sakha (Yakutia). The total intake of fresh water in 2019
amounted to 211.35 million m3; in 2020 it was 203.77 million square
meters. The percent of water taken from natural surface water bod-
ies was 67.81 % / 68.89 %, and the percent of water taken from
natural underground sources was 32.19 % / 31.11 %, respectively.
Household and drinking water use decreased by 8.48 % compared
to 2019. As for agricultural water, its consumption went down by
23.08 %, while water consumption for production needs increased
by 0.18 %. In 2020, water recycling and re-supply (1,300.97 million
m?) exceeded the figures of 2019 by 33.86 million square meters.
In 2020, water consumption was maximal in Mirninsky district
(22.64 % of total consumption in the republic), Neryungrinsky dis-
trict (19.05 %), Megino-Kangalassky district (12.23 %), Yakutsk
(13.64 %), Lensky (8.39 %) and Aldansky (6.67 %) districts. The ba-
sins of the Lena, Vilyu and Aldan rivers are the largest containers of
fresh water in the republic. Household water consumption per cap-
ita plummeted from 55.9 million square meters in 2010 to 34.9 mil-
lion square meters in 2020.

i B B E B B E

Argicultural land 6 %

Lands of settlements 0.1 %

Industrial and other special purpose lands 0.04 %
Lands of specially protected territories and objects 4 %
Forest fund lands 82 %

Lands of the water fund 1 %

Reserved lands 7 %

In 2020, the water disposal rate was 3.5 % smaller than in 2019
and 8.1 % higher than in 2010. In 2020, the wastewater discharge into
surface water bodies (151,94 million m®) was down by 5.52 million cu-
bic meters compared to 2019. The following types of wastewater are
identified according to the degrees of contamination: insufficiently
treated wastewater — 47.25 %, standard clean wastewater (untreat-
ed) — 48.20 %, contaminated untreated wastewater — 1.63 %, stand-
ard treated wastewater — 2.92 %. In 2020, the amount of contami-
nated wastewater, discharged without treatment (2,48 million m?), was
8.1 % smaller than in 2019 and 75.0 % smaller than in 2010. In 2020,
the amount of contaminated and insufficiently treated wastewater, dis-
charged into water bodies (71.80 million cubic meters) was 10.9 %
smaller than in 2019 and 5.4 % smaller than in 2010. 86.4 % of waste-
water discharged into surface water bodies is generated in Mirninsky
district (18.62 % of the total discharge), Ust-Maysky district (16.92 %),
Neryungrinsky district (16.75 %), Yakutsk (14.89 %), Megino-Kan-
galassky district (14.82 %), Aldansky (4.4 %) district, respectively.
The largest amount of polluted water was discharged into the basins of
the Lena (70.63 million m®), Aldan (37.87 million m?), Vilyu (11.28 mil-
lion m®) and Indigirka (1.46 million m®) rivers.

In 2020, same as before, the Republic of Sakha (Yakutia)
was the largest generator of waste among the subjects of the
Far Eastern Federal District. Waste generation has not changed
compared to 2019, but it is 4.3 times higher than in 2010
(124,457 million tons). The amount of waste decreased by 6 %
compared to 2019 (280,777 million tons), but it exceeds the
2010 figures more than 8 — fold (31.39 million tons). In 2020, the
value of the waste storage index exceeded that of 2010 (112,249
million tons) by 26,277. In 2020, the amount of waste went up
1.5-fold in comparison with 2010 (87,358 million tons).
The amount of neutralized waste was up 220-fold in comparison
with 2010 (0,006 million tons). The total amount of municipal
solid waste reached 0,348 million tons. The structure of waste
management is shown in Fig. 5.

Given their economic and environmental significance, forests,
located on the forest land, are divided into protective forests —
33 million hectares, operational forests — 95 million hectares
and reserve forests — 127 million hectares. In the republic, forests
are located not only on forest lands, but also on the lands belonging
to other land categories, including lands of settlements (0.03 million
hectares) and PNA lands (1 million hectares). As the time progress-
es, the area of forest lands gets smaller due to conversion of its
parts into lands of other categories. 50.7 % of the republic’s terri-
tory is covered with forests.
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Table 1. The number of motor vehicles registered in the Republic of Sakha (Yakutia)
Population in 2020, thousand persons Number of motor vehicles, items
Number District
urban rural 2016 2017 2018 2019 2020

1 Abyysky 1,973 1,943 415 426 436 436 436

2 Aldansky 34,859 3,957 13,980 13,766 13,800 14,008 14,013
3 Allaikhovsky 2,111 0,615 349 391 369 375 375
4 Amginsky - 16,855 3,126 3,222 3,367 3,425 3,419

5 Anabar - 3,672 480 508 522 532 527
6 Bulunsky 4,745 3,756 473 521 524 533 523
7 Verkhneviluysky - 21,180 3,777 3,845 3,837 3,887 3,852
8 Verkhnekolymsky 2.68 1,304 430 454 497 504 488
9 Verkhoyansky 4,752 6,237 1,066 1,208 1,127 1,146 1,127
10 Vilyuysky 13,982 11,125 5,865 5,886 6,030 6,099 5,991
11 Gorny - 12,264 3,363 3,520 3,577 3,613 3,549
12 Zhigansky - 4,179 431 431 502 518 516
13 Kobyaysky 3,538 8,537 3,134 3,178 3,278 3,305 3,287
14 Lensky 31,767 4,694 20,862 20,991 21,344 7,133 21,406
15 Megino-Kangalassky 4,387 27,011 12,424 12,434 12,682 21,568 12,654
16 Mirninsky 69,524 2,374 43,681 43,965 44371 44,600 44,600
17 Momsky - 4,051 450 386 502 12,778 527
18 Namsky - 25,094 6,034 6,084 6,111 540 6,145
19 Neryungrinsky 73,794 1,107 28,606 28,803 29,041 6,183 29,560
20 Nizhnekolymsky 2,514 1,714 498 491 552 584 592
21 Nyurbinsky 9,761 13,982 6,977 7,149 7,089 2,916 6,951
22 Oymyakonsky 5,065 2,791 2,774 2,537 2,858 3,998 3,260
23 Oleneksky - 4,326 400 350 419 9,539 443
24 Olekminsky 9,102 15,290 3,869 3,875 3,971 425 3,972
25 Srednekolymsky 3,470 3,842 537 496 563 562 587
26 Suntarsky - 23,680 6,264 6,076 6,319 6,374 6,430
27 Tattinsky - 16,271 4,663 4,679 4,716 4,754 4,795
28 Thomponsky 7,176 5,407 3,701 3,300 3,776 3,818 3,908
29 Ust-Aldansky - 20,515 2,642 2,647 2,840 2,878 2,940
30 Ust-Maysky 5,222 2,041 1,525 1,425 1,631 1,658 1,685
31 Ustyansky 3,862 3,173 2,276 2,055 2,347 2,381 2,464
32 Khangalassky 15,660 17,361 9,244 9,230 9,493 5,298 9,536
33 Churapchinsky - 21,107 5,093 5,115 5,223 29,415 5,185
34 Even-Bytantaysky - 2,879 287 285 307 307 364
35 Yakutsk 341,126 16,567 119,272 119,818 118,928 119,769 120,755 >
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> The system of specially protected natural areas in the Republic and it occupies 37.85 % of the region's territory (Fig. 6). If compared
of Sakha (Yakutia) is a regional constituent of the PNA network to the 2019 figures, the area of PNA of regional and local significance
in Russia. As of 01.01.2021, dimensions of PNA reach 1,166,720 km?, has increased by 52.9 thousand hectares.

ST
Utilization, million tons | S I 263.493

Neutralization, million tons | 1 322

Storage million tons [ 138.526‘
Burial, million tons [N 135792

Fig. 5. The structure of waste management in the Republic of Sakha (Yakutia) in 2020

Assignment > Status > Category >

Reserves 3 units/30,956.68 ha

Y

Specially protected natural territories _ Federal
234 units/116,720,503.68 ha | 7 units/12,794,199.65 ha

National Parks 2 units/31,034.95 ha

State nature reserves 1 units/6,594,496.30 ha

Botanical gardens 1 unit/30,956.68 ha

National Parks 6 units/30,956.68 ha

Regional
29 units/56,864,700.73 ha

Resource reserves 62 units/417,764.48 ha

State nature reserves 12 units/83,094.10 ha

Protected landscapes 1 unit/1,045 ha

Unique lakes 26 units/2,881 ha

YV VY VY

Natural monunents 22 units/53,815 ha

Local Resource reserves 43 units/19,275,202.90 ha

> 98 units/47,061,603.30 ha

Resting zones 15 units/2,913,085.90 ha

Protected landscapes 12 units/966 ha

Children's ecological parks 3 units/29,115 ha

Territories of traditional nature management 3
units/22,659,427.10 ha

Unique lakes 8 units/2,881.20 ha

Rezerve territories for Resource reserves 1
unit/1,364,270 ha

Rezerve territories for Natural monunents 23
units/2,180,925.20 ha

Rezerve territories for Protected landscapes 1
unit/1,045 ha

YV VYV Y ¥y

v

Fig. 6. The structure and composition of protected areas in the Republic of Sakha (Yakutia)
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PNAs preserve the species, ecosystems, landscapes and the Mirninsky ulus — 18.3 %, Momsky ulus — 34.6 %, Namsky ulus
geographical diversity of the region; it protects the habitats of 134 — 18.2 %, Neryungrinsky ulus — 22.9 %, Nizhnekolymsky ulus —
species of animals and 337 species of plants listed in the Red 48.3 %, Nyurbinsky ulus — 23.5 %, Oymyakonsky ulus — 16.2 %,
Books of the Russian Federation and the Republic of Sakha (Yaku- Oleneksky ulus — 36.7 %, Olekminsky ulus — 16.6 %, Sredne-
tia). The PNA of the Aby ulus occupies 24.01 % of its territory, kolymsky ulus — 22.8 %, Suntarsky ulus — 29.2 %, Tattinsky ul-
Aldansky ulus — 29.1 %, Allaikhovsky ulus — 41.3 %, Amginsky us — 37.8 %, Tomponsky ulus — 31.9 %, Ust-Aldansky ulus —
ulus — 25.3 %, Anabar ulus — 89 %, Bulunsky ulus — 47.4 %, 30.8 %, Ust-Maysky ulus — 28.8 %, Ust-Yansky ulus — 22.2 %,
Verkhneviluysky ulus — 23.3 %, Verkhnekolymsky ulus — 34.5 %, Khangalassky ulus — 60.8 %, Churapchinsky ulus — 20 %, Eveno-
Verkhoyansky ulus — 18.2 %, Vilyuysky ulus — 26.9 %, Gorny ul- Bytantaysky ulus — 21.3 %, Yakutsk — 25.7 %.
us — 33.9 %, Zhigansky ulus — 35.07 %, Kobyai ulus — 23.3 %, Table 2 shows dimensions of protected areas and the popula-
Lena ulus — 19.6 %, Megino-Kangalassky ulus — 20.2 %, tion of districts in the republic.

Table 2. Socio-ecological indicators of districts in the Republic of Sakha (Yakutia)

Number District Area, thousand sg. km | Population, residents P(;)Zur'lsi)t:?sr;s(:fl?y‘ Foresrt]:;e;r,e?llllon PNA area, hectares
1 Abyysky 69.4 3,916 0,056 6.7 1,666,300
2 Aldansky 156.8 38,816 0.25 15.56 4,562,611
3 Allaikhovsky 107.3 2,726 0,025 2.28 4,430,836
4 Amginsky 29.4 16,855 0.57 2.81 74,430.8
5 Anabar 55.6 3,672 0,066 0.45 4,840,562
6 Bulunsky 55.6 8,501 0.15 9.0 10,615,755.3
7 Verkhneviluysky 42.0 21,180 0.5 3.8 978,391
8 Verkhnekolymsky 67.8 3,984 0.06 6.6 2,340,717
9 Verkhoyansky 134.1 10,989 0,082 5.1 2,442,274
10 Vilyuysky 55.2 25,107 0.45 5.1 1,486,253
11 Gorny 45.6 12,264 0.27 4.4 1,535,890
12 Zhigansky 140.2 4,179 0.03 13.7 4,915,022
13 Kobyaysky 107.8 12,075 0.1 10.2 2,515,347
14 Lensky 77.0 36,461 0.47 74 1,511,704
15 Megino-Kangalassky 1.7 31,398 2.68 0,923 237,169
16 Mirninsky 165.8 71,898 0.4 16.03 3,035,660
17 Momsky 104.6 4,051 0.04 10.4 3,620,388
18 Namsky 11.9 25,094 2.1 0.93 157,381
19 Neryungrinsky 98.9 74,901 0.76 11.67 2,272,465

20 Nizhnekolymsky 871 4,228 0.05 1.8 4,206,163.86
21 Nyurbinsky 52.4 23,743 0.45 4.88 1,233,932
22 Oymyakonsky 92.2 7,856 0.09 8.9 1,497,910
23 Oleneksky 318.1 4,326 0.01 29.3 11,665,180
24 Olekminsky 160.8 24,392 0.15 13.1 2,669,841
25 Srednekolymsky 125.2 7,312 0.1 12.2 2,859,772
26 Suntarsky 57.8 23,680 0.4 5.3 1,687,669
27 Tattinsky 19.0 16,271 0.9 1.7 717,897
28 Thomponsky 135.8 12,583 0.1 12.86 4,335,896
29 Ust-Aldansky 18.3 20,515 1.1 1.6 564,638
30 Ust-Maysky 95.3 7,263 0.08 9.3 2,748,589
31 Ustyansky 120.3 7,035 0.06 3.7 2,676,399
32 Khangalassky 24.7 33,021 1.3 1.8 1,503,490
33 Churapchinsky 12.6 21,107 1.7 1.06 252,025
34 Even-Bytantaysky 55.6 2,879 0.05 5.1 1,183,906
35 City of Yakutsk 3.6 357,693 94.4 0.26 92,565 >
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>

The amount of investments into environmental protection and
rational use of natural resources reached 4,188,735 thousand ru-
bles, operating environmental protection costs for the same year
were 10,574,974 thousand rubles. The share of waste management
costs was the largest one (Fig. 7).

The quality of urban environments has been regularly ana-
lyzed by the Ministry of Construction, Housing and Utilities of
the Russian Federation. The quality index of the urban environ-
ment is published each year. In 2018-2020, the index was calcu-
lated for the 13 cities of the Republic of Sakha (Yakutia), including
one large city (250 thousand — 1 million residents), 1 medium size
town (50-100 thousand residents) and 11 small towns (25-50 thou-
sand residents, 5-25 thousand residents and less than 5 thou-
sand residents) (Table 3). Here is the breakdown of the cities by
the number of residents: over 50 thousand — Yakutsk and Ner-
yungri, 10 to 50 thousand — Mirny, Lensk, Aldan, Udachny and
Vilyuysk, 5 to 10 thousand — Nyurba, Pokrovsk, Olekminsk and
Tommot, 1to 5 thousand — Srednekolymsk and Verkhoyansk. All
cities of the region are located in the conventionally severe cli-
mate zone pursuant to the Method* that takes account of the influ-
ence of climate features on urban environments.

Hence, some environmental indicators of the Republic of Sakha
(Yakutia) and its districts, presented in the article, characterize
the anthropogenic loads on its natural water bodies and atmos-
phere air, as well as local compensatory factors, such as forest
lands and PNA.

In the Republic of Sakha (Yakutia), The largest area is occupied
by the Oleneksky district (318.1 thousand km?).

The maximum population density is in the city of Yakutsk
(94.4 residents/km?).

The maximum population is in the city of Yakutsk (357,693 thou-
sand residents). The maximum number of rural residents is in the
Megino-Kangalassky district (27,011 thousand residents).

In the Mirninsky district, atmosphere air (emissions from sta-
tionary sources in 2019 — 117,512 thousand tons; in 2020 —
80,925 thousand tons) and water bodies (in 2020, water con-
sumption was 46.13 million m?; wastewater discharges into surface
water bodies was 28.29 million m?) are subjected to the maximum
anthropogenic load. The maximum number of motor vehicles is
registered in the city of Yakutsk (120,755 units).

The largest areas of the forest land (29.3 million hectares)
and PNA (11,665,180 hectares) are in the Oleneksky district.

The data submitted by all cities of the republic were used to
calculate the urban environment quality index for 2018-2020.
Udachny, Neryungri and Yakutsk scored more than half of the max-
imum number of points in terms of three of six types of urban spac-
es evaluated to calculate the index. The Republic of Sakha (Yakutia)
is one of the largest regions of Russia in terms of forest areas; how-
ever, out of 13 cities, only Yakutsk scored more than half of the max-
imum number of points when green spaces were assessed. High-
est quality areas are concentrated in the Lensky, Olekminsky,
Ust-Maysky and Aldansky districts. About 90 % of forests have
Dahurian larch, pine, cedar, spruce, birch and aspen®.

Table 3. Urban environment quality index of the cities of the Republic of Sakha (Yakutia)®

District Urban population, Year ST, score Index, score
thousand residents ST, ST, ST, ST, ST, STe '
2018 8 13 12 12 8 31 84
To';";m 2019 13 29 10 10 15 31 101
— ' 2020 14 26 11 13 18 33 115
2018 24 26 16 17 21 23 127
Azlgi‘" 2019 18 26 17 16 18 22 17
2020 18 31 16 15 20 29 122
2018 16 29 2 16 7 14 77
Verkhoyansky Verk:ﬂyamk 2019 18 23 9 13 15 23 101
' 2020 17 2% 12 15 19 27 116
, 2018 20 21 9 11 9 15 85
Vilyuysky V"1y1“‘és" 2019 19 25 8 12 8 23 95
2020 19 25 8 20 9 27 108
2018 2% 23 17 13 17 29 125
Lensky Lzeansak 2019 25 27 14 13 15 30 124
2020 2 19 15 2 18 31 127
2018 37 17 17 12 14 37 134
Uﬂa;g"y 2019 39 25 15 11 10 35 135
iminsky 2020 31 31 15 15 14 35 141
_ 2018 24 29 13 16 20 32 127
“2'5"2' 2019 23 2 12 16 21 33 131
2020 20 25 13 23 22 34 137
_ 2018 32 18 18 29 31 34 162
Neryungrinsky Ne?;“gg” 2019 41 22 16 22 23 32 156
2020 4 27 2 28 27 33 181

4 Method of calculation of the urban environment quality index, approved by the Decree of the Government of the Russian Federation dated March 23, 2019. No. 510-r.

5 Urban Environment Quality Index. URL: https://xn----dtbcccdtsypabxk.xn--p1ai/#/regions/483 (access date: 19.03.2022).
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End of the Table 3
. Urban population, ST, score
District thousand residents Year g, sT, | st | st | sty | ST Index, score
. 2018 32 18 18 29 31 34 162
Neryungrinsky Ne;‘;”gg” 2019 M 22 16 22 23 32 156
2020 42 27 24 28 27 33 181
2018 19 16 15 14 11 22 97
) Nyurba
Nyurbinsky 98 2019 17 19 14 17 10 31 108
2020 17 28 14 18 16 36 129
. 2018 13 25 15 17 9 20 99
Olekminsky 0'8“9”11'”3" 2019 14 28 12 17 9 2% 104
' 2020 18 30 12 21 15 24 120
2018 13 33 7 16 16 23 108
Srednekolymsky Srednzkglymk 2019 14 27 7 18 19 27 112
' 2020 14 28 9 22 20 25 118
2018 21 21 14 14 13 15 98
Khangalassky PO';";VSK 2019 21 2 12 12 12 2 105
) 2020 19 26 13 17 14 25 114
2018 25 23 27 24 20 28 147
City of Yakutsk Y;;gtzk 2019 23 20 21 22 16 31 133
2020 26 29 31 30 26 39 181
The following abbreviations are used in the table: ST — type of urban space, STy — housing and adjacent spaces, ST, — street and road network, ST; — green
spaces, ST, — public and business infrastructure and adjacent spaces, ST; — social and leisure infrastructure and adjacent spaces, ST, — urban space, Index —
Urban Environment Quality Index.
Symbols:
14 Scored less than half of the maximum number of points
39 Scored more than half of the maximum number of points

For the protection of atmospheric air and the pievention of climate change,
thousand rubles

For the collection and treatment of wastewater,
thousand rubles

For waste management, thousand rubles

For the protection and rehabilitation of land, surface and groundwater,
thousand rubles

For other directions, thousand rubles

_ 1,174,-837
_ 3,444,924
_ 4,275,596
— 1,.576,277 .

I 103,340

Fig. 7. The structure of operating environmental protection costs in the Republic of Sakha (Yakutia)
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16(8):1045-1064. DOI: 10.22227/1997-0935.2021.8.1045-1064 (rus.).
13. D’yachkova O.N. Green space in the improvement system of
adjacent territory (private) areas of apartment buildings. Geo-

JKonornyecKkum pecypc tTepputopum
pecny6nuku Caxa (flkytus): o0630p

BbinonHeH 0630p nokasartenen, xapakTepuayoLLmMX COCTOSHME
aKonorm4eckon obctaHoBku B pecnybnuke Caxa (Akytus) n ee
parioHax, B TOM YMCNe pacCMOTPEHbI 3eMIeyCTPONCTBO, NoLLa-
AN TePPUTOPUIA, YUCNEHHOCTb M MMOTHOCTb HaceneHus, obec-
NEeYeHHOCTb Xutenen aBTOMOTOTPAHCNOPTHbIMU CpeacTesamMu,
Harpy3ku oT XO3MCTBEHHOW AEATENbHOCTU Ha NPMPOAHbIE BOA-
Hble O6BbEKTbI U aTMOCEPHBIN BO3AYX, CTPYKTypa o6paLleHums
C 0TX0AamMu MpPOV3BOACTBA M MOTPE6NeHns, NNoLann necHoro
doHAa 1 0cob0 OXpaHsEMbIX MPUPOLHbLIX TEPPUTOPUINA, O6bEM
WHBECTULIMIA, HamnpaBneHHbIX Ha OXpaHy OKpyXXawLieh cpepnbl
1 pauuoHanbHOe MCMoNb30BaHWe NPUPOAHBLIX PECYpCcoB, TeKy-
Lpe (3KcnnayatauuoHHble) 3aTpaTbl Ha OXpaHy OKpyXatoLuewn
cpegbl. Micnonb3oBaHbl CUCTEMHbIV @Hanu3 CTaTtuCTUHECKOW UH-
dopmMauum U TeKCTONorMyeckne MeTofbl U3BMEYEHUS 3HAHWN
13 cneuunanbHon nuTepartypbl. PaspaboTaHa MHTENNeKT-kapta
HEKOTOPbIX XapakKTePUCTUK COCTOSIHUA 3KONorm4eckown obcrta-
HOBKM Ha TeppuTopumn pecnybnukmn Caxa (AkyTus). MposegeHa
BbIGOpKa M aHann3 nokasaTtenen MHOeKca Ka4ectsa ropofCcKown
cpenpl 4nsi BCEX ropofoB pecny6nuku 3a nepuog 2018—-2020 rr.
PaccMoTpeHHble acnekTbl 3KOMOrMYeCcKon MHAopMaLum no pe-
cny6nuke Caxa (FKyTvsi) 1 no panoHam B KOMMEKce No3BO-
NAT aHanM3nMpoBaTb 3KOJIOTMYECKUA Pecypc UX TeppUTOPWUHN,
BNIMSIHWE Ha MPUPOAHblE O6BLEKTLI OKpYyXXatoLLeln cpefpl, a Tak-
Xe NPoBOAMTb CPaBHUTENbHbIN aHann3 ¢ ApyrmMu cyobekTamu,
YU4UTbIBAs HanM4yme COXpaHeHHOro necHoro hoHaa U oxpaHsie-
MbIX MPUPOAHbIX TEPPUTOPUIN N OOHLEKTOB.

KntoyeBble cnoBa: ycToiunBoe pa3suTmne, IKoorn4eckas 6e3-
0IMacHOCTb, OXpaHa OKPYXatoLLesi Cpebl, FOPOLCKOe XO35WCTBO,
0C060 oxpaHsiemasi MpupogHasi TepPUTOPUS, NMoKasaTesib, KO-
JI0rvsi, MHAEKC Ka4yecTBa ropofCKov cpesb!
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Russian universities: analysis of structural
changes, challenges and development trends

The higher education system of the Russian Federation has undergone significant changes over the past 15 years,
and the President of the Russian Federation has set ambitious university development goals: by 2030, world-class
scientific, educational and research centres are to be established (Instruction of the President No. Pr-589, 1a dated
March 28, 2020), a network of modern campuses is to be set up and university dormitories are to be constructed,
overhauled or reconstructed (Instruction of the President No. Pr-419 1g, z dated March 17, 2021).

Starting this year, an increase in the number of students at the Russian universities is projected, which is primarily
related to demographic indicators.

The article analyzes changes in the structure of Russian universities and suggests development forecasts,
classifies the universities depending on the organizational form and categories, founders and subordination,
involvement in the ongoing projects and programmes. The development trends of the universities, both private and
public, their assets are outlined. The case of the Russian University of Transport illustrates the existing challenges
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and trends in the development of the state university related to the university's asset complex.
Keywords: higher education, classification of universities, university assets, depreciation
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INTRODUCTION

s of 2021, the higher education system of
Athe Russian Federation has encompassed

803 universities; they have 4,044 thousand
students and about 165 thousand cadets of law en-
forcement structures.

Higher education aims to ensure the training of
highly qualified personnel in all major areas of so-
cially useful activities meeting the needs of society
and the state, to fulfill the needs of a person in intel-
lectual, cultural and moral development, to deepen
and expand education, scientific and pedagogical
qualifications'.

Graduates of institutions of general secondary
education are allowed to master higher education pro-
grammes. It takes 11 years to complete general sec-
ondary education in Russia. Thus, the majority of stu-
dents of higher education institutions are aged from 18
to 22 years (more than 62 % of the total number of
students in 2020 and 2021).

Having studied the statistical data on the 2020
population of the Russian Federation?, as well as
the data on the number of students of higher educa-
tion institutions in 2005-2021% 4, we provide sum-
marized information in Table 1.

Columns 1, 2 show statistical data on the popula-
tion aged 0 to 37 years. Columns 3, 4 contain relevant
data on the population aged 18 to 22 years in 2020,
and forecasted from 2005 to 2038, with no adjust-
ment for a possible decline and increase in popula-
tion (mortality, migration). Column 5 has relevant data

on the number of students of higher educational insti-
tutions in 2005-2021, and a forecast for 2022-2038,
equal to the multiplication of the population aged
18-22 years (column 3) by the involvement rate ob-
tained by dividing the number of students by
the population aged 18 to 22 years, and equal to 0.6
(column 6).

Having studied Table 1, we can draw the follo-
wing conclusions:

e for the period from 2005 to 2021, there was

a decrease in the population aged 18 to 22
years by 45 % (from 12,611.5 to 6,899.0 thou-
sand people), which affected a 42 % decrease
in the number of students of higher educational
institutions (from 7,064.6 to 4,044.2 thousand);

e not more than 60 % of school graduates, aged
18 to 22 years, enter higher education institu-
tions;

e as of 2022, a gradual increase in the popula-
tion aged 18 to 22 years and students entering
higher education institutions is projected; by
2034, the population aged 18 to 22 years will
reach about 9,577.4 thousand people, which,
in turn, will lead to an increase in the number of
students by 42 % compared to 2021 (from
4,044.2 to 5,746 thousand people).

The forecast does not take into account migra-
tion-related changes, including an increase in
the number of students studying at Russian uni-
versities within the framework of an admission
quota for foreign students. Since March 2022,

1 On Education in the Russian Federation : Federal law of December 29, 2012 No. 273.

2 Statistical bulletin “Population of the Russian Federation as of January 1st, 2021, by gender and age group”. Federal State Statistics
Service (ROSSTAT). Moscow, 2021. URL: https://rosstat.gov.ru/compendium/document/13284

3 Form No. VPO-1 “Data on the institutions, performing educational activities for educational programs of the higher education — programs

of a bachelor degree, specialist program, Master’s programs”.

4 No. VPO-2 “Data on material, technical and information base, financial and economic activity of the educational organization of the higher
education”, the Ministry of Science and Higher Education of the Russian Federation. Statistical data. The higher education. URL: https://minobrnauki.

gov.ru/action/stat/highed/?ysclid=I0v60b4apy

Federation; ID RISC: 872062;
volkov-su4@mail.ru
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| 2 Table 1. Various age group in 2020 with the actual and expected data on the number of students®
2020 Population Number of students Involvement rate
(aged 18-22), Years ’ (ratio of student number/population
Age (years) Population, persons persons persons (18-22 years))

1 2 3 4 5 6

1 1,537,954 — 2039 — —

2 1,642,782 — 2038 — —

3 1,784,718 8,812,050 2037 5,287,230 0.60

4 1,909,745 9,203,557 2036 5,522,134 0.60

5 1,936,851 9,485,642 2035 5,691,385 0.60

6 1,929,461 9,577,409 2034 5,746,445 0.60

7 1,924,867 9,430,460 2033 5,658,276 0.60

8 1,876,485 9,205,039 2032 5,523,023 0.60 =
9 1,762,796 8,993,291 2031 5,395,975 0.60 g
10 1,711,430 8,736,103 2030 5,241,662 0.60 g
11 1,717,713 8,418,165 2029 5,050,899 0.60 e
12 1,667,679 8,152,510 2028 4,891,506 0.60

13 1,558,547 7,943,528 2027 4,766,117 0.60

14 1,497,141 7,723,483 2026 4,634,090 0.60

15 1,502,448 7,520,241 2025 4,512,145 0.60

16 1,497,668 7,349,306 2024 4,409,584 0.60

17 1,464,437 7,216,664 2023 4,329,998 0.60

18 1,387,612 7,060,246 2022 4,236,148 0.60

19 1,364,499 6,899,095 2021 4,044,203 0.59

20 1,346,030 6,778,350 2020 4,049,333 0.60

21 1,336,517 6,752,231 2019 4,068,327 0.60

22 1,343,692 6,832,414 2018 4,161,672 0.61

23 1,361,493 7,026,363 2017 4,245,885 0.60

24 1,444,682 7,277,966 2016 4,399,487 0.60

25 1,539,979 7,658,399 2015 4,766,479 0.62

26 1,588,120 8,247,085 2014 5,243,455 0.64

27 1,724,125 9,004,758 2013 5,691,157 0.63 =
28 1,950,179 9,836,361 2012 6,073,900 0.62 %
29 2,202,355 10,691,764 2011 6,490,000 0.61 2
30 2,371,582 11,518,747 2010 7,049,800 0.61

31 2,443,523 12,164,844 2009 7,418,800 0.61

32 2,551,108 12,528,302 2008 7,513,100 0.60

33 2,596,276 12,668,125 2007 7,461,300 0.59

34 2,565,813 12,722,681 2006 7,309,800 0.57

35 2,511,405 12,611,774 2005 7,064,600 0.56

36 2,498,079 12,318,497 2004 — —

37 2,440,201 12,067,020 2003 — —

5 Data are provided in the form No. VPO-1 “Data on institutions, performing educational activities through educational programs of higher education: bachelor’s degree programmes,

specialist program, master’s programmes”, the data is available on the official site of the Ministry of Science and Higher Education of the Russian Federation. Data are also provided on various
age groups and extracted from the statistical bulletin “Population of the Russian Federation by Gender and Age as of January 1, 2021” on the official Rosstat website.
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Higher education institutions classification

By educational programs types

Preschool educational
organization

General secondary
education organization

Vocational education
organization

Higher education
organization

Depending of the author

State educational
organization

Municipal educational
organization

Private educational
organization

By the legal organizational form

Autonomous nonprofit
organization

Fig. 1. Classification of the educational institutions

Russian students arriving from abroad, as well as foreign stu-
dents arriving from the Donetsk People's Republic, Lugansk
People's Republic and Ukraine, can continue their studies at
the universities of the Russian Federation free of charge within
the framework of the foreign student quotas®.

CLASSIFICATION OF UNIVERSITIES

An educational institution is a non-profit organization that car-
ries out educational activities on the basis of a license as the main
type of activity'.

Here is a classification of educational institutions (Fig. 1).

Educational institutions are divided into types according to
the educational programmes, the implementation of which is
the main purpose of their activities. The following types of educa-
tional institutions implementing basic educational programmes
are available in the Russian Federation:

1) preschool educational institution is an educational institution
that conducts educational activities through educational pro-
grammes of preschool education, supervision and care of children
as the main purpose of its activity;

2) a general education institution is an educational institution
that conducts, as the main purpose of its activities, educational ac-
tivities through educational programmes of primary general, basic
general and (or) secondary general education;

3) a vocational education institution is an educational institution
that conducts educational activities through educational

| Organization |

Private |

|Autonomous| |Budgetary| | State

programmes of secondary vocational education and (or) vocational
training programs as the main purpose of its activity;

4) an educational institution of higher education is an educa-
tional institution that conducts educational activities through educa-
tional programmes of higher education and research activities as
the main purpose of its activity'.

An educational institution is established in the form set by
the civil law for non-profit organizations:

e institutions, which have state institutions, municipal institu-

tions and private (including public) institutions;

e autonomous non-profit organizations.

A non-profit organization is an organization that does not have
profit-making as the main goal of its activities and does not distri-
bute its profits among the members®.

A private educational institution is an educational institution estab-
lished in accordance with the legislation of the Russian Federation by
an individual or individuals and (or) a legal entity, legal entities or their
associations, with the exception of foreign religious organizations'.

A unitary non-profit organization that does not have membership
and is established on the basis of property rights of residents and
(or) legal entities for the purpose of providing services in the fields of
education, health, culture, science and other areas of non-profit ac-
tivity” [6, Article 123.24] is an autonomous non-profit organization.

An institution is a unitary non-profit organization established by
the owner to perform managerial, socio-cultural or other non-com-
mercial functions®.

6 Website of the Ministry Science and Higher Education of the Russian Federation. URL: https://minobrnauki.gov.ru/press-center/news/?ELEMENT _ID=48557&lang=ru&ysclid=I0w
eaiémbd
7 Civil Code of the Russian Federation.

>
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A private institution is a non-profit organization established by
the owner (a citizen or a legal entity) to perform managerial, socio-
cultural or other non-commercial functions®.

An autonomous institution is a non-profit organization estab-
lished by the Russian Federation, a subject of the Russian Federa-
tion or a municipal entity to perform work, provide services for
the purpose of exercising the powers of state authorities provided
for by the legislation of the Russian Federation, the powers of public
authorities in a federal territory, the powers of local self-government
bodies in the fields of science, education, health, culture, mass me-
dia, social security, employment, physical culture and sports,
and also in other areas in cases established by federal laws (includ-
ing when carrying out activities to work with children and youth in
these areas)®.

A state public institution is a state (municipal) institution that
provides state (municipal) services, operates and (or) performs
state (municipal) functions to ensure the implementation of the pow-
ers of state authorities (state bodies) or local self-government bo-
dies provided for by the legislation of the Russian Federation, the fi-
nancial support of whose activities is carried out at the expense of
the relevant budget based on the budget estimates’.

A budgetary institution is a non-profit organization established
by the Russian Federation, a subject of the Russian Federation or
a municipal entity to perform works, provide services to ensure
the exercise of the powers provided for by the legislation of the Rus-
sian Federation, respectively, of the state authorities (state bodies),
public authorities of the federal territory or local self-government
bodies in the field of science, education, health, culture, social se-
curity, employment of the population, physical culture and sports,
as well as in other areas’.

The analysis of the distribution of higher education institutions
by subordination is given in the summary Table 2.

It should be noted that 221 out of 587 state universities are in
the jurisdiction of the Ministry of Science and Higher Education of
the Russian Federation which makes only 37 % of their total number.

The breakdown of the number of universities by categories and
projects is summarized in the Table 3.

The Lomonosov Moscow State University, St. Petersburg State
University are the leading classical universities of the Russian Fe-
deration. The legal statuses of the Lomonosov Moscow State Uni-
versity and St. Petersburg State University are defined by the Fed-
eral law of November 10, 2009 No. 259-FZ “About the Lomonosov
Moscow State University and the St. Petersburg State University”.

The Government of the Russian Federation may assign catego-
ries of “the federal university” and “the national research university”
to higher education institutions. When assigning the category of the
“federal university” or “national research university” to an educa-
tional institution of higher education, an indication of the assigned
category is included in the name of this institution.

To ensure personnel training towards the integrated socio-eco-
nomic development of the subjects of the Russian Federation,
the Government of the Russian Federation may establish an educa-
tional institution of higher education in the form of an autonomous
institution belonging to the category of a “federal university”. When
establishing a federal university, the Government of the Russian
Federation takes into account suggestions of the legislative and
executive authorities of the subjects of the Russian Federation

8 About non-profit organizations : Federal law No. 7 dated January 12, 1996.

9 About autonomous organizations : Federal law No. 174 dated November 3, 2006.

Table 2. Distribution of higher education institutions by subordi-
nation as of December 31, 2021

Total 803
State organizations 587
In the jurisdiction of federal executive bodies — total 457

Supreme Court of the Russian Federation 1
Ministry of Health of the Russian Federation 47
Ministry of Foreign Affairs of the Russian Federation 2

Ministry of Culture of the Russian Federation (Russian Academy 47
of Arts)

Ministry of Science and Higher education of the Russian Federation | 221

Ministry of Education of the Russian Federation 33
Ministry of Agriculture of the Russian Federation 54
Ministry of Sport of the Russian Federation 14
Ministry of Transport of the Russian Federation 1

Ministry of Economic Development of the Russian Federation 1

Ministry of Justice of the Russian Federation 1
Government of the Russian Federation 8
Federal Service for Intellectual Property 1
Federal Customs Service 1
Federal Agency for Air Transport 3
Federal Agency for Railway Transport 8
Federal Agency for Sea and Inland Water Transport 5
Federal Agency for Fishery 5
Federal Communications Agency 4
In the jurisdiction of law enforcement ministries and 86
departments — total
Ministry of Defence of the Russian Federation 27
Ministry of the Interior of the Russian Federation 20

Ministry of Civil Defense, Emergencies and Disaster Relief of 6
the Russian Federation

Federal Penitentiary Service 8

National Guard Troops Federal Service of the Russian Federation | 4

Federal Security Service of the Russian Federation 13
Federal Guard Service of the Russian Federation 1
System of the Prosecutor’s Office of the Russian Federation 5
Investigative Committee of the Russian Federation 2

In the jurisdiction of territorial subjects of the Russian Federation 44
and municipalities — total

Private organizations 216

Data are provided in the form No. VPO-1 “Data on institutions,
conducting educational activities through educational programmes
of higher education, including bachelor, specialist and master's pro-
grams from among the programmes listed on the official site of the
Ministry of science and higher education of the Russian as of Janu-
ary 1, 2021”. Information on law enforcement agencies is available
on the websites of departments and universities.
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Table 3. Data on the number of universities broken down by categories and projects as of December 31, 2021

The university with a special status

Federal university
(2006-2014)

National research university
(2008-2011)

33

Category
2 10 29
Flagship Global universities Global universities
universities Project 5-00 Priority 2030
Project (2016-2017) (2013-2020) (2021-2030)

46

21 (plan-100)

prepared on the basis of programmes for the socio-economic de-
velopment of the subjects of the Russian Federation.

The category “national research university” is assigned to
an educational institution of higher education based on the results
of a competitive selection of programmes for the development of
higher education institutions aimed at the development of educa-
tional and research activities, modernization and improvement of
the material and technical base and socio-cultural infrastructure
of an educational institution, development of academic mobility of
its students, researchers and lecturers, taking into account
the contribution of the educational institution into the research and
engineering development priorities of the Russian Federation, as
well as for the staffing of priority development areas of research,
technology, machinery, economics, social security, towards
the development and implementation of high technologies'.

The “Flagship University” project is to establish a regional uni-
versity through the merger of existing higher educational institu-
tions, towards the development of the subject of the Russian Fed-
eration that obtains highly qualified specialists for its local labour
market. These specialists will be able to solve relevant problems of
the regional economy and implement educational and innovative
projects together with the region and its enterprises. Flagship uni-
versities are determined by the results of a competitive selection
conducted by the expert council of the Ministry of Science and
Higher Education of the Russian Federation.

The purpose of the 5-100 project was to maximize the com-
petitive position of a group of leading Russian universities in
the global market of educational services and research pro-
grammes'. The project was implemented within the framework of
the Decree of the President of the Russian Federation dated May 7,
2010 No. 599 “On Measures to Implement State Policy in Education
and Science”, Decree of the Government of the Russian Federation
dated October 29, 2012 No. 2006-r “On approving the action plan
on the development of leading universities to increase their com-
petitiveness among the world's leading centres for research and
education”, and Decree of the Government of the Russian Federa-
tion dated March 16, 2013 No. 211 “On measures of state support
of the leading universities of the Russian Federation to increase
their competitiveness among the world's leading scientific and edu-
cational centers”. The selection of universities was carried out by
the Council for Competitiveness Improvement of the Leading Uni-
versities of the Russian Federation from among the world's leading

10 Official website of Project 5—100. URL: https://www.5top100.ru
1 Official website of the Priority—2030 Program. URL: https://priority2030.ru

scientific and educational centres, whose members were approved
by the orders of the Government of the Russian Federation.

The successor of the 5-100 project is the Priority 2030 pro-
gramme, the purpose of which is to make a large group of universi-
ties that will become leaders in generating new research know-
ledge, technologies and developments to be contributed to the
Russian economy and social sector'. The programme is imple-
mented pursuant to Decree No. 729 of the Government of the Rus-
sian Federation dated May 13, 2021 “On measures to implement
the programme of strategic academic leadership Priority—2030”.

Certain benefits obtained by a flagship or global university in
terms of opportunities associated primarily with additional financing
of the activities of such universities from the budget system of the
Russian Federation depends on the organizational and legal form
and the university category, the founder and subordination of
the university to certain state authorities, on the participation of the
university in the ongoing projects.

PROBLEMS IN THE OPERATION OF UNIVERSITIES AND
DEVELOPMENT OF THE UNIVERSITY ASSET COMPLEX

The state of the university property is of great importance for
the university, since it influences the choice of applicants, students,
teachers and researchers.

An analysis of the number of universities, their students, and
areas of university campuses for the period from 2013 to 2021 is
summarized in the Table 4.

Table 4 has proven the following trends the period of
2013-2021:

®a 29 % decrease in the number of students (from 5,691
to 4,044 thousand people), while the student number de-
crease rate at public universities was 22 % (from 4,755 to
3,699 thousand people), at private universities — 62 % (from
936 to 354 thousand people);

® 26 % reduction in the total number of universities (from 969
to 717) and the downsize of university branch networks by
64 % (from 1,482 to 528), while the reduction rate of public
universities was 13 % (from 578 to 501 pcs.), private universi-
ties — 45 % (from 391 to 216);

e the total area of university buildings decreased by only 3 %
(from 65.2 to 63.2 million m?), while public universities by 2 %
(from 61.9 to 60.8 million m?), private universities by 29 %
(from 3.2 to 2.3 million m?).
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> Table 4. Data on the number of universities, students, and the university campuses area, 2013-2021'213
Number of universities, units Number of students, thousand persons Campus area, thousand sq.m
Years 8 ® B ® B S ® B
= S = s = = & = s = = @ S 5
k<] = = = S = 5 = = S = = = =
[ g n £ [ %) & T = = n 2 = =
2013 969 1,482 578 391 5,691 4,755 83.6 936 16.4 N/d N/d N/d N/d N/d
2014 950 N/d 548 402 5,243 4,402 84.0 841 16.0 N/d N/d N/d N/d N/d
2015 896 1,079 530 366 4,766 4,061 85.2 705 14.8 65,206 | 61,911 94.9 3,295 5.1
2016 818 840 502 316 4,399 3,874 88.1 526 11.9 63,738 | 61,059 95.8 2,680 42
2017 766 651 500 266 4,246 3,823 90.0 423 10.0 62,887 | 60,483 96.2 2,404 3.8
2018 ™ 596 496 245 4,162 3,783 90.9 379 9.1 63,198 | 60,926 96.4 2,273 3.6
2019 724 563 495 229 4,068 3,736 91.8 332 8.2 63,452 | 61,112 96.3 2,340 37
2020 710 549 497 213 4,049 3,715 91.7 334 8.3 63,200 | 60,867 96.3 2,333 3.7
2021 717 528 501 216 4,044 3,690 91.2 354 8.8 N/d N/d N/d N/d N/d
Growthrate | 26 % 64 % 13 % 45 % 29 % 22 % - 62 % - 3% 2% - 29 % -
A decline in the population aged 18 to 22 years led to a decrease Table 5. Data on the number of state universities in the context
in the number of students (part 1 of this article), which in turn affected of organizational and legal forms
the reduction in the number of universities due to the liquidation of
private universities and consolidation of public universities. At Years Total* Autonomous Budgetary State
the same time, by 2021, the share of state university students had organizations | organizations organizations
reached 91 % (in 2013 — 83 %), the share of the area of university 2013 578 43 514 21
campuses of state universities reached 96 % (in 2013 — 93 %).
Data on the number of state universities in the context of or- 2014 548 N/d N/d N/d
ganizational and legal forms is summarized in the given Table 5. 2015 530 52 476 2
Analysis of data on the number of state universities in the context
. ) 2016 502 52 449 1
of organizational and legal forms allows us to draw the following con-
clusion: in 2013 to 2021, there was a decrease in the number of state 2017 500 52 446 1
un!versmes due to the merggrs and transformatlon.s of bgdge’[ary insti- 2018 496 50 443 1
tutions (from 514 to 440 units) and state-owned institutions (from 21
to 1 unit), while the number of autonomous institutions has increased 2019 495 51 441 1
from 43 to 57 units, also due to transformation of the organizational and 2020 497 54 441 1
legal form of budgetary and state-owned institutions.
Having studied the data on the use and technical condition of 2021 501 57 440 1
university real estate for the period from 2013 to 2020, we arrange * 86 universities of law enforcement departments that have an organizational and legal
this information in the summary Table 6-8. form state and budgetary institutions are not taken into account

Table 6. Data on use of real estate (for 2020)

Education and laboratory buildings
Name Total Indoor sports Dormitories Other
Total . .p Public catering
facilities
Total area 63,200,106 41,844,402 2,432,626 1,147,536 15,629,950 5,725,754
ota
share 100 % 66 % 4% 2% 25% 9%
Private area 2,332,789 1,986,363 138,957 62,448 176,392 170,034
institutions share 100 % 85 % 6% 3% 8% 7%
12 Form No. VPO-2 “Data on material and information base, financial and economic activity of the educational institution of the higher education” from the official site of the Ministry
of Science and Higher Education of the Russian Federation (data on law enforcement departments is not considered).

13 Data are provided by the form No. VPO-1 “Data on the institutions, performing educational activities for educational programs of the higher education — programs of a bachelor

degree, specialist program, Master’s programs”.
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Table 7. Data on the technical status of real estate, and rented property and the property offered for rent (for 2020)
Name Total Rented out Under repair In need of repair | Dangerous structures Rented
Total area 63,200,106 603,405 1,365,378 12,465,918 563,475 1,528,378
ota
share 100 % 1% 2% 20 % 1% 2.5%
area 2,332,789 39,954 7,956 800 0 910,463
Private institution

share 100 % 1.7 % 0.3% 0.03 % 0% 39 %

Table 8. Data on the number of buildings commissioned and in which major repairs were carried out in the period 2001-2020 (for 2020)

Types of the higher education Total Commissioned in Major repairs Total of c?:;gﬁg;ﬁ: and with Share
institutions facilities 2001-2020 in 2001-2020 in 2021-2020

Total 11,334 1,446 4,870 6,316 55 %

State-owned 10,704 1,286 4,556 5,842 54 %

Private 630 160 302 462 73 %

Having analyzed the data for the period from 2013 to 2020,
systematized in Table 6-8, the following conclusions can be drawn:

e the asset complexes distribution rates by purpose were ap-
proximately at the same level each year, while a significant dif-
ference in the provision of dormitories for universities was re-
vealed (the share of dormitories area to the total area of cam-
puses: in general, 25 % for universities, 8 % for private universi-
ties);
the asset complex distribution rates by the technical status were
approximately at the same level in each year, with the exception
of the university property in need of repair, which increased from
13 % (in 2013) to 20 % (in 2020) largely due to the deterioration
of the technical status of the state university asset complexes, in
particular, dormitories (in 2020 more than 31 % of the total area
of dormitories were subject to major repairs);
a significant share of the property is rented by private universi-
ties — about 39 %, while state universities rent no more than
2.5 %;
the property complex of private universities is in a better tech-
nical condition than the property complex of public universi-
ties: private universities have no property in the emergency
condition, less than 1 % is under repair and subject to repair;
public universities have more than 23 % of similar property;
73 % of private university buildings are in a state of effective
operation (the duration of effective operation before major re-
pairs — 20 years according to industry construction stand-
ards VSN 58-88 (p)), state universities have only 54 %.

Thus, the following pattern has been established: the share of
students studying at state universities increases annually, while the
infrastructure status of state universities deteriorates and the “usa-
ble” areas that can be involved in the educational process de-
crease. The projected growth in the number of students in the com-
ing years will require the infrastructure development by state
universities.

ANALYSIS OF THE PRINCIPAL TYPE OF ACTIVITY
AND THE ASSETS OF THE RUSSIAN UNIVERSITY
OF TRANSPORT

Having studied the case of the Russian University of Transport,
we will analyze the university assets.

The Russian University of Transport (MIIT) is a leading national
transport university, the largest Russian industrial university, a base
talent pool for staffing and research support of the transport indus-
try and its development.

The University was founded on June 4 (May 23, old style),
1896, the day when Emperor Nicholas Il approved the decision of
the State Council to establish the Moscow Engineering School of
the Ministry of Railways. In the period from 1998 to 2007, the Uni-
versity repeatedly underwent the procedure of reorganization by
joining various educational institutions of the Ministry of Transport of
the Russian Federation (later the Federal Agency for Railway Trans-
port).

In 2015, the university was renamed as “The Emperor Nicholas
Il Moscow State University of Railways” Federal state budgetary
educational institution of higher education.

In 2016, the university was transferred to the Ministry of Trans-
port of the Russian Federation, and in 2017 it was renamed as
the Federal state budgetary educational institution of higher educa-
tion “Russian University of Transport”. In 2019, the status of the in-
stitution was changed from state-funded to autonomous.

The University has one of the largest campuses in Moscow. On
the balance sheet of the university there are 108 buildings with a to-
tal area of 357.8 thousand m2. More than 30 thousand students
study at the university (as of 1.01.2022).

The results of the inventory of the technical status of the univer-
sity assets, conducted in 2020, within the framework of which
the amount of physical wear was determined in relation to each
university building, proved the average amount of physical depre-
ciation of the assets as 42 % (D,,); it was calculated using the for-
mula:

20,
D, = 7\13 )

PP

where D, is the average rate of physical depreciation of assets, %;
m is the number of buildings included in a pool of buildings used to
determine the physical deterioration of the university assets; D, is
the physical depreciation of a building, %; S, is the total area of
a building, m? S, is the total area of the assets equal to the total
area of the buildings, m2.
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Various formulations and methods are used to identify the depre-
ciation of real estate facilities. The degree of loss of initial resistibility is
taken as a measure of physical depreciation in quantitative analysis.
At the same time, the service life of any building (service life) is always
shorter than the period of complete exhaustion of resistibility by
the bearing construction (service life limit), the building is never oper-
ated until the moment of destruction. In addition to the assessment of
physical depreciation, it is important to estimate functional (moral) ob-
solescence, which is associated with factors of consumer behaviour
and demand that have a subjective nature (the degree of compliance
of the facility with modern functional requirements, consumer stan-
dards, consumer (customer) preferences). External (economic) depre-
ciation is a decrease in the cost of a building due to the negative im-
pact on the facility of changes in its external environment caused by
environmental, economic, political, social, urban planning or other
external factors [1].

Taking into account the above, the technical status of the uni-
versity assets, identified using the indicator of “normative physical
depreciation” (according to accounting data, amortization is such
an indicator) can be pictured in the form of a linear graph (Fig. 2).

The Russian university of transport was not previously included
in any of the abovementioned categories, projects, programmes,
and it was under the jurisdiction of the Federal Agency for Railway
Transport. In this regard, the last targeted infrastructure upgrade
was carried out in 1997 at the expense of the budget system of
the Russian Federation. A significant portion of the university assets
needed modernization in 2020, and after the transfer of the univer-
sity into the jurisdiction of the Ministry of Transport of the Russian
Federation, significant changes took place due to the retargeting of
the university.

In accordance with the Orders of the Government of the Rus-
sian Federation dated February 2, 2020 No. 230-r, dated March 20,
2021 No. 691-r, a subsidy from the federal budget was provided to
the Russian university of transport in 2020 and in 2021 to upgrade
the infrastructure of the university, including major repairs and anti-
terrorist security of facilities.

In compliance with the Order of the President of the Russian
Federation dated March 23, 2018 No. Pr-518 p. 1d on the establish-
ment of multifunctional engineering cluster “Obraztsovo” at the Uni-
versity, in 2020 the Russian university of transport obtained

a subsidy from the federal budget for capital investments in the de-
sign, construction and reconstruction of seven capital construction
facilities with a total area of 245.4 thousand m?.

In 2021, the Russian university of transport entered the list of
universities-winners of the Priority 2030 programme, and it received
federal grants for the track titled “Territorial and (or) Industry Lead-
ership”.

By the end of 2021 (the year of the 125th anniversary of
the Russian university of transport), the financial support obtained
from the federal budget made it possible to upgrade part of the as-
sets of the Russian university of transport (22.3 thousand m?or 7 %
of the total fund), and reduce the average depreciation of the assets
from 42 to 40 %.

The implementation of multifunctional engineering cluster
“Obraztsovo” project will upgrade 123.9 thousand square meters of
its area (34 % of the total area) and allow constructing new build-
ings with an area of 121.5 thousand m?, which in turn, in accord-
ance with the schedule, will reduce the average asset complex
depreciation rate from 40 to 21 % and “extend” the average service
life of the assets until 2066.

Thus, for infrastructure development of the state universities,
whose property complex is predominated by buildings of the late
19th—early 20th century, additional state support is crucial. Specific
mechanisms and modern management methods applicable by
budgetary institutions are to increase the efficiency of their activities.

ASSET MANAGEMENT AT STATE UNIVERSITIES

Due to the failure to perform repair and construction works,
the life cycle of buildings is reduced and the period of existence is
shortened. Due to no timely repair works the operation of buildings
leads to excessive consumption of energy resources, hence, an in-
crease in the cost of housing and utility services and an increase in
the cost of emergency recovery work [2].

The term “Real estate management” implies setting goals and
objectives, planning, prioritization, arrangement and implementa-
tion control, reporting, implementation assessment and real estate
infrastructure efficiency analysis to support the organization activi-
ties, based on the users’ needs in the infrastructure and the require-
ments of the organization mission and strategic goals [3].

Dynamics schedule of the RUT (MIIT) asset complex status
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Fig. 2. Dynamics schedule of the technical status of transport assets of the Russian university
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Professional real estate management can extend the life cycle of
a real estate facility and increase its value by reducing the actual
physical and functional depreciation, as well as reducing damage
from external depreciation. At the same time, the main goal of profes-
sional real estate facility management according to the Property
Management model is to achieve maximum income for the owner
and increase the cost of the building while creating comfortable con-
ditions for users, tenants or customers of this facility. This activity is
carried out by specialized management companies — surveying
companies [4].

As for the assets of state universities, there are a number of re-
strictions established by the legislation of the Russian Federation,
as well as related to the fact that state universities can dispose of
their property only upon an agreement of the state body acting on
behalf of the owner of the property — the Russian Federation,
a subject of the Russian Federation, a municipality.

Thus, effective management mechanisms used in the Property
Management model cannot be used by state universities in full.

CONCLUSION

The structure of universities has undergone significant changes

over the past 15 years:

e there has been a reduction in the number of universities due
to the termination of activities by private universities and con-
solidation of the state ones, a decrease in the student-age
population and the state policy pursued;

e today, less than 9 % of all students study at private universi-
ties; the area of the assets of private universities is 4 % of
the total area, while about 39 % of the property is rented;

e in general, private assets have obtained a normal technical
status: less than 1 % of the property needs repair;
e the share of the property held by the state universities subject

AHann3 n3aMeHeHUI B CTPYKType
YHUBEPCUTETCKOro Kopnyca CTpaHbl.
Mpo6nembl U TEHAEHLMN Pa3BUTUS

Cuctema Bbicllero o6pasoBaHus Pocculickoin ®epepaumm 3a
nocnegHve 15 neT npetepnena 3HAYUTENbHbIE W3MEHEHWS,
npn atom [lpesngeHtom Poccuiickon ®epepaumm nocrasne-
Hbl aMOMLIMO3HbIE 3ada4u B pasBUTUM YHUBEPCUTETCKOrO KOp-
nyca go 2030 roga, B TOM YucCsie NO CO34aHN0 Hay4HO-06paso-
BaTENbHbIX W Hay4HbIX LEHTPOB MUPOBOrO YPOBHS (MOpPyYeHUe
ot 28.03.2020 Ne Np-589 n. 1 a), co3gaHnto CETU COBPEMEHHbIX
KammnycoB U peanu3auum MepornpusTUiA No CTPOUTENLCTBY, Ka-
NUTanbHOMY PEMOHTY U PEKOHCTPYKLMN YHUBEPCUTETCKUX 06-
wexunTun (nopy4enune ot 17.03.2021 Ne Mp-419 n. 1 r, 3).

C TekyLlero roga NporHo3vpyeTcsl yBENUYEHWEe YUCIIEHHOCTU
CTYAEHTOB POCCUICKMX BYy30B, KOTOPOE B NMEpBYIO0 04Yepenb CBSi-
3aHO C AeMorpagMyecKMmy nokasaTensaMu.

B cTatbe NpoBeneH aHann3 U3MEHEHWI B CTPYKTYpe YHUBEPCU-
TETCKOro Kopnyca CTpaHbl U NPefCcTaBieHbl MPOrHO3bI B MEPCMEK-
TUBaX PasBUTUS, KNacCU(ULMPOBaH YHUBEPCUTETCKUIA KOpryc
B 3aBWCUMOCTU OT OpraHM3aLMoHHO-NMPaBOBON (HOPMbl U KaTe-
ropuii YHUBEPCUTETOB, OT yYpeauTenen U nogYMHEHHOCTU YHU-
BEPCUTETOB, OT BKJIHOYEHUS YHUBEPCUTETOB B MepeyeHb peanu-
3yeMbIX MPOEKTOB M Nporpamm. OnucaHbl TEHAEHLMW B Pa3BUTUM
VMYLLIECTBEHHOTO KOMMIEKCa YHUBEPCUTETOB Kak YacTHbIX, Tak
W rocynapCTBEHHbIX, MPUBELEHbI OCHOBHbIE pasnuyus. Ha npu-
Mepe Poccuiickoro yH1BepeuTeTa TpaHcnopTa pacCMOTPEHbI Cy-
LLleCTBYIOLLME NPOBSIEMbI U TEHAEHLUMW Pa3BUTUSA FOCYAAPCTBEH-
HOFO YHVBEpCUTETA, CBA3aHHbIE C MMYLLECTBEHHBLIM KOMINIEKCOM
yHUBEpcuTeTa.

to repair is annually increasing and today it reaches 23 %;
dormitories are in the worst condition, more than 31 % are
subject to major repairs.

Starting this year, Russian universities expect an increase in
the number of students due to the demographic indicators and
an increase in the number of students studying within the frame-
work of the quota for foreign students, which in turn will require ef-
fective measures to upgrade the state universities infrastructure to
a proper status, especially dormitories. Thanks to the implementa-
tion of tasks set by the President of the Russian Federation about
the establishment of world-class research, educational and scien-
tific centers, a network of modern campuses is set up and
the measures are focused on construction, major repairs and re-
construction of university dormitories to upgrade the infrastructure
of universities that will enter the related programmes.

The country's economic development is inextricably linked to
the training of personnel in all sectors of the Russian economy;
therefore, a systematic upgrade of the university infrastructure
alongside with the development and implementation of mecha-
nisms of effective management of its assets is required.
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Classification of living conditions
in housing accommodations

In this article the author analyzes the values of per-capita housing supply, the main parameters of living
environments that describe their comfort, and the criteria of comfortable living in housing accommodations
developed by the author. He has analyzed the current legislation and recommendations of non-governmental
organizations concerning the classification of housing accommodations by the level of their comfort. The author
has conducted comparative analyses of the main Russian and European parameters of energy consumption and
thermal comfort in housing accommodations. The author has set guidelines to identify good living conditions:
a comfortable housing accommodation and its location, norms of per-capita housing space, indoor climate (firstly,
thermal comfort), availability and quality of infrastructure. The author believes that living conditions are good when
the two components are in place: the availability of comfortable accommodation, utilities, social and transport
infrastructure. He has formulated the definition of comfortability of living environments, comfortability of housing
accommodations and comfortable living conditions as viewed by families and single residents. The author has
developed the main criteria of comfortable living conditions for a family. According to the author, a family owns
a comfortable accommodation or leases low-rent municipal accommodations; the accommodation has, at least,
18 m? for each family member who occupies one family room; the apartment has, at least, 2 bathrooms. The author
believes that living conditions in single-family houses and apartment houses can be comfortable, discomfortable
and non-comfortable. The author lists 6 levels of living conditions for Russian residents and the criteria for this
breakdown. This article supplements the method of integrated residential property management applied in our
country.

Keywords: living conditions, living environment, housing accommodations, comfortability of living environments

and housing accommodations, apartment house, single-family house, housing per capita, criteria of comfort,

discomfort and non-comfort of living conditions for a family or a single

owadays, the Russian Federation has a legal
N framework that regulates the compliance of

development, construction and operation of
buildings, renovation of urban areas with architectu-
ral and planning, physicochemical, ergonomic, en-
gineering, sanitary and epidemiological parameters.
However, there are no theories or practical recom-
mendations for evaluating the living conditions of
residents [1-3].

The author suggests that, firstly, the living condi-
tions of a family or a single depend on the fact if the
family is accommodated comfortably or less com-
fortably (in an apartment of an apartment house, in
a single-family house); secondly, on the average
floor area per person (preferably more than one
room per person) and the indoor climate; thirdly, on
the infrastructure.

The population resides in single-family or multi-
family residential buildings suitable for permanent
residence and having different levels of comfort. In
accordance with building codes and regulations
(codes of rules), a single-family residential building is
a detached house consisting of a separate apartment
(one residential autonomous unit), that has a set of
premises intended for permanent, long-term or short-
term residence (including seasonal, vacation, etc.) of
a single and/or a family [4], and a residential apart-
ment building that has two or more apartments, com-
mon areas and common engineering systems [5].

In some regions, attempts are made to develop
comfortability criteria for living environments. For in-
stance, Moscow has rules and regulations governing
urban development. Subject to these regulations, all

Moscow districts and quarters are divided into
4 groups [6] based on their comfort level:

e comfortable;

e relatively comfortable;

e discomfortable;

e maximally discomfortable.

All Moscow accommodation units are divided
into 2 categories:

e apartment houses and single-family houses
of the 1st category. They include residen-
tial buildings with changeable minimum floor
areas and unlimited maximal floor areas.
The floor area varies from 30 to 50 m? per
person in the houses belonging to the 1st
category. In higher standard (more comfort-
able) residential buildings, the floor area ex-
ceeds 50 m? per person;

e residential buildings of the 2nd category in-
clude buildings whose floor area does not ex-
ceed 30 m? per person.

Moscow authorities have made an integrated
evaluation of comfortability of urban areas (the living
environment coupled with social and transport infra-
structure). However, the comfortability is not the sub-
ject of evaluation.

For the purpose of advertising and selling,
the Guild of Real Estate Agents of Russia has devel-
oped a classification of new buildings for the primary
housing market that includes 4 groups of buildings
based on the comfortability level: the economy class
(now the standard class); the comfort class
and the comfort plus; the business class, and the pre-
mium class (luxury residences) [7].
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Some regulatory documents have definitions of technical, en-
gineering and epidemiological parameters of housing accommo-
dations. E.g., the engineering infrastructure of an apartment house
is a set of constructions, systems, elements, power receivers, ca-
bles, pipes, devices and other equipment that is needed to ensure
a safe and comfortable environment in an apartment house. Com-
fortable living conditions as a category of the epidemiological sta-
tus are complied with when actual qualitative and quantitative
parameters of public services, indoor climate and cleanliness
comply with the requirements specified in the project design doc-
umentation. Apart from these notions, indoor climate is defined as
a set of indoor climate conditions that affect the human body by
combinations of temperature, humidity and air velocity [8].

The only applicable federal document, that is indirectly related
to the official assessment of comfortability in living accommoda-
tions, is the RF Government Decree dated September 27, 2021
“Determining the energy efficiency class of apartment buildings”
that identifies 9 energy efficiency classes of buildings from the top
(A++) to the bottom (G) one and authorizes the design, develop-
ment and construction of buildings, belonging to A and B energy
efficiency classes [9].

Regulatory documents in effect have definitions, quantitative
and qualitative characteristics of living accommodations
and the comfortability of living environments. Nonetheless, the cur-
rently used method of residential property management has neither
any terms, nor any definitions of comfortability of living accommo-
dations that should take account of the residential area per person,
infrastructure, technical and economic criteria characterizing
the living conditions of families or single residents.

Comfortability means good living conditions in a living environ-
ment. The author believes that good living conditions represent
a combination of the following two components:

e a family or a single holds a comfortable apartment or a house;

¢ residents of comfortable dwellings have access to utility,
social and transport infrastructure.

A living environment has some buildings located in the same
area, adjacent areas, non-residential buildings and engineering
structures, roads and driveways, parks and public gardens that are
part of utility, social and transport infrastructure. The living environ-
ment is considered to be comfortable when all standards of design,
development and renovation are met. Hence, the comfortability of
a living environment can be defined as good living conditions
in residential houses in an urban district; they arouse a set of posi-
tive psychological and physiological sensations in humans [10].

The comfortability of living accommodations (a single-family
house, an apartment in an apartment house) means compliance
with the following regulatory technical, economic, architectural de-
sign and epidemiologic standards:

e engineering infrastructure (hot and cold water supply, water
disposal, energy supply, HVAC, fire safety, etc.) that ensures
good living conditions in apartment and single-family houses
and provision of all necessary services to residents;

e good indoor climate in living accommodations;

e a spacious kitchen (the floor area of, at least, 10 m?), two bath-
rooms and a balcony;

e ceiling height above 2.75 m;

e preferably rectangular rooms and non-linear space design;

e car-free courtyard, a ground parking lot located, at least,
10 meters away from the house walls and entrance.

Living conditions for residents represent a set of numerous
good conditions that are met simultaneously:

e good location of a single-family or an apartment house and its

comfortability class;

¢ the floor area and ceiling height;

e comfortable indoor climate;

¢ high-quality utility services;

¢ high-quality public services and green curtilage;

e a car-free courtyard, a sufficient number of ground and un-

derground parking lots;

e engineering, social and transport infrastructure.

Now the problem to be solved by real estate market players
(developers, designers, owners of residential properties and mana-
gement companies) is to ensure comfortable living for residents
(families or singles). The most essential stage of this problem reso-
lution is to develop the theoretical criteria of comfort and comforta-
bility of living environments and living accommodations and to clas-
sify the comfortability levels.

The main parameters developed in Russia for a good indoor
climate are stated below:

e the indoor temperature (16-28 °C);

e air ventilation (not less than 20 m3/h/pers.);

e the relative air humidity (25-60 %) [8].

Luxury and business class living accommodations have car-
free courtyards, because they have closed and guarded curtilages
and a sufficient number of packing lots. It is most likely that comfort
class accommodations cannot meet these requirements as they
have few parking lots and underground parking facilities. The prob-
lem of ground packing lots can be solved by building free municipal
packing lots as it is done in most West European countries; another
way is to oblige car owners to use paid ground parking lots
and charge penalties for parking in yards. For now, this urban plan-
ning problem has not been solved and this is the reason why living
conditions in comfort class accommodations are still relatively com-
fortable.

The author considers living conditions to be comfortable if
the following criteria are met:

1) only one family lives in a house or in an apartment (a couple
with or without kids);

2) a family (or a spouse) owns the accommodation or occupies
it under a first-hand contract;

3) the floor area of an apartment is within average regional limits
(from 18 to 28 m?/pers depending on the subject of the Russian
Federation);

4) the number of rooms (Q) exceeds the number of family mem-
bers (N), at least, by 1 (family) room, or Q > N;

5) an apartment has, at least, 2 bathrooms.

If criterion 4 or 5 (see above) or both of them are not met (e.g.,
Q = N and only 1 bathroom is available), the level of comfortability
must be considered relatively high for a family. If more than 3 crite-
ria are not met, the living conditions must be classified as discom-
fortable. If some constituents of the engineering infrastructure are
missing in a single-family house or an apartment house (e.g., no
water disposal or energy supply), the living conditions must be con-
sidered as non-comfortable.

The criteria of comfortability of a comfort class apartment
house are the same for a single and a family, although the 5th crite-
ria (see above) should not be taken into account. Moreover, the min-
imum acceptable kitchen floor area is 6 m? and more.
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Any person spends most of his life (more than 60 %) in living
accommodations and the life expectancy depends, to a great ex-
tent, on living conditions. People spend most of their effort and
earnings on buying (building) comfortable living accommodations.

As of the year beginning 2022, the RF population was 145.6 mil-
lion, 42 million of families and 44.9 million of singles [11]. The area
of the RF housing is about 4.0 billion m?, including 69.5 million
apartments (that have 151 million rooms) [12]. The average floor
area of housing is 27.5 m? per person, and the average number of
rooms is 1.04 per person, about 1.5 and 1.3 times less than in Eu-
rope (over 40 m?/pers. and 1.3 room/pers.). Nevertheless, this is not
the most objective comparison as the share of the total area of li-
ving accommodations equipped with heating systems in Russia as
of the year end 2020 was 87.5 of 100 % [12]. In Europe, the majority
of living accommodations doesn’t have heating systems (except for
Scandinavian countries) and that’s why living conditions in Europe
cannot be considered comfortable in winter. Directive 2010/31/EU
on the energy performance of buildings is in effect in the EU coun-
tries. This Directive has recommendations on reducing the energy
consumption of existing buildings and buildings under construction
as of 2021 closer to zero [13]. Moreover, the EN 16798 standard
sets the essential parameters of indoor thermal comfort:

* min and max indoor air temperatures (from 16 °C in the winter

season and up to 28 °C in summer);

e relative air humidity in the existing buildings shall vary from 20

to 70 %, and in the new buildings — from 25 to 60 %;

e air ventilation from 0.15 to 0.21 m/sec in the winter season and

up to 0.40 m/sec in summer;

e indoor air quality, e.g., average CO? concentration in existing

buildings shall be 800 ppm, in new buildings — 500 ppm [14].

It is worth emphasizing that the Russian and European norms
describing the main parameters of indoor thermal comfort are near-
ly the same. However, EU countries are far ahead of the Russian

Criteria of comfortability of living accommodations

Federation in terms of the design and construction of new buildings
whose energy consumption is closer to zero.

The total floor area of living accommodations equipped with all
types of engineering systems in the beginning of 2021 was
2.73 billion m? that reaches 69.5 % of total living accommodations
in the country [15]. This means that the ratio of comfortable living
accommodations in Russia does not exceed 69.5 % and the ratio of
non-comfortable accommodations is below 30.5 %. Rural popula-
tion and some urban residents, residing in single-family and apart-
ment houses, built more than 65 years ago, live in non-comfortable
accommodations. It is noteworthy that about 13.2 % of all urban
residents have apartments in apartment houses and comfortable
all-season single-family houses [11].

The surveys made by the author allowed identifying the main
criteria for evaluating and classifying comfortability in living accom-
modations:

e super-comfortable;

¢ highly comfortable;

e comfortable;

e relatively comfortable;

® discomfortable;

* non-comfortable (see Table).

Super-comfortable living conditions are typical for the richest
families of the Russian Federation who bought mansions (3-sto-
reyed villas), having the total floor area of over 250 m?, and/or luxu-
ry apartments in premium class apartment houses, or luxury ac-
commodations. The housing floor area per person exceeds 50 m?,
and this value exceeds the European standard.

In Russia highly comfortable living conditions are similar to
the European norms of housing per person (more than 40 m?) when
each family member has a separate room and some extra rooms (fam-
ily rooms). Highly comfortable living conditions of wealthy families
and citizens are typical for townhouse villages, premium and business
class apartment houses that have high quality living environments.

The number of rooms (Q) Availability
) ) ) The floor area Energy .
The comfort class of a house in a single-family or . - GComfortability
Number per resident, efficiency
or an apartment house an apartment house Underground | Ground class
) m?/pers. class ) )
and the number of residents (/) parking parking
A single-family house having
1 the floor area of over 250 m?, Q=N +3and more More than 50 At A, + + Super-
) A B comfortable
a premium class apartment house
A single-family house having )
2 the floor area of 161-250 m?, Q=N+2,3 More than 40 1 s g . . Highly
. up to 50 comfortable
a business class apartment house
A single-family house having
More than 28
3 the floor area of 80160 m?, Q=N+1 °ure mi’l) AB,C, 1 e va Comfortable
a comfort+ class apartment house p
A single-family house having .
4 the floor area of less than 80 m?, a=N More than 18 B,C, 1 - +— Relatively
up to 28 comfortable
a comfort class apartment house
5 A standard class apartment house Q=N-1,2,3 Less than 18 B,C,LE - +- Discomfortable
Accommodations in which some Q=N+1,0=N,Q=N-1 Non-
’ i ’ Not lat E,F - —
6 basic amenities are unavailable Q=N-2,3 otreguiated | [I.E.F.G + comfortable
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Comfortable living conditions are typical for families and singles.
They mean that one family member has 28—40 m? of accommodation
space, and this value exceeds the average figures in Russia but does
not reach the same figures in Europe. Such accommodations have,
at least, two bathrooms, one room for each family member and one
extra room (a family room). The drawback of Comfort Plus apartments
is the lack of parking lots (normally one parking lot for 2 apartments).

Relatively comfortable conditions mean that one family member
has 18-28 m? in an apartment, one room for each family member,
and, at least, one bathroom. In Russia, most residents live in such
apartments, as the average housing area per dweller varies from 18
to 28 m? in most regions of the country (e.g., in Moscow the housing
area per dweller is 20.2 m?, while 28 m? is average housing area per
dweller in Russia). The housing space in a first-hand contract is
18-22 m? for each family member in most Russian regions [16].

Discomfortable living conditions are typical for families residing
in small comfortable accommodations in which each family mem-
ber has less than 18 m? or two families share an apartment/a house
(an estimated quarter of all families in Russia share their accom-
modation with their parents) or rent their housing.

Non-comfortable living conditions mean:

e non-comfortable living accommodations (not equipped with
necessary engineering systems, e.g., water disposal, etc.);

e rooms in shared flats, apartments and dormitories;

¢ unsafe houses;

e accommodations whose physical depreciation exceeds 60 %.

The notions and criteria of living conditions, developed by
the author, supplement the integrated methodology of residential
property management. The new theory serves as the basis for fur-
ther research on real estate management and enables researchers
and practitioners to classify the living conditions of Russian resi-
dents in a more substantiated way.

Knaccudmkauumsa ycnosmm npoxxmBaHus
HaceneHUs B XWJbIX NOMELLEeHUAX

B cTatbe npoaHanv3nmpoBaHbl Noka3atenm o6ecnev4eHHOCTH Ha-
CenleHns XWnbem, OCHOBHbIE NapameTpbl XWUOW cpefbl, OTpa-
Xarwolue ee KOMPOPTHOCTb, U pa3paboTaHbl KPUTEPUN KOM-
hopTabenbHOCTU YCNOBUM MPOXMBAHUSA HACENEHUA B XUNbIX
nometeHnsax. PaccMoTpeHbl AercTByoLMe 3aKoHoAaTenb-
Hble JOKYMEHTbI U peKOMeHAaLUn 06LLEeCTBEHHbIX OpraHnu3auui
0 Knaccudukauun ypoBHe KOMM(OPTHOCTM XUIbIX MOMeLLe-
HWI. [poBeaeH CpaBHUTENbHbIA aHanM3 POCCUNCKUX N eBPO-
NMEenNCcKMX OCHOBHbIX NoKasaTenewn, oTpaxarLUnx SHepronoTpe-
6neHve N TennoBoW KOMMOPT AN NPOXUBAHUSA HAaceneHus.
ABTOpOM pa3paboTaHbl OCHOBOMOMAaramLLmMe NPUHLMNbI, Xapak-
TepusyoLine 6naronpvaHb|e ycnoBusa NpoXxmeaHUsa HacesieHUs:
KOMMOPTHOCTb XMOro NMOMELLEHUS U €ro MEeCTOMONOXEHUE,
HOpMaTuBbl 06€eCNeYeHHOCTN KaXA0ro YneHa cemMmbi KoMHara-
MU 1 06LLen NnoLwaneio KBapTupbl (MHAUBMAYaNbHOIO XUII0ro
[oMa), COCTOSHWE MUKPOKIIMMaTa B XWUIOM MOMELLiEHWM (B Nep-
BYIO 0O4epefpb TENIOBOro KoMdpopTa), Hanm4me 1 Ka4ecTeo hyHK-
LIMOHMPOBAaHUS MHPPACTPYKTYPbl HA OKPY>XaILLEW XMON JOM
Tepputopuun (B MMKpoparnoHe unu KkeapTasne). ABTOp cyuTaer,
4TO KOMhopTabenbHble YCNOBUSA NPOXUBAHUA HACENEHNSA OOCTU-
XWMbI MPY OQHOBPEMEHHOM (DYHKLMOHMPOBAHUN ABYX NaBHbIX
COCTaBNAOLLMX XWUNOW cpefbl: Hann4ns KOMPOPTHOr0O XMIOro
NMOMELLIEHNS U HEOBXOAMMOM MHPPACTPYKTYPbI (MHXEHEPHON,
coumnanbHon u TpaHcnopTHown). CopmynMpoBaHbl aBTOpCcKue
onpeneneHns KOMMOPTHOCTU XMUNOW CpeAbl, XXMUNOro nomeLle-
HUA 1 kKombopTabenbHbIX YCNOBUIA NMPOXMBAHUS CEMbU, OQNHO-
KO MPOXWBatoLLLEro 4Yenoseka. ABTOPOM pa3paboTaHbl OCHOBHbIE
KpuTEpUW, OTpaxatoLume komdopTabesnbHble YCNOoBUS MPOXMBa-
HUA ceMbu. K HUM OTHOCATCA: MPOXMBaHNE CeMbW B COOCTBEH-
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HOM KOMOPTHOM >XXMNOM MOMELLEHUN (MNK MO AOroBOpY COLM-
anbHOro Havma), 06ecrne4YeHHOCTb KaXXAO0ro YneHa ceMbm obLLen
nnoLwaabo KBapTupsl (Aoma) B pasmepe He MeHee 18 M2 1 ogHow
KOMHAaTOW W, XOTs Obl, eLe 0gHOM O6LLEeN KOMHATON, Hanu4ne
B XXWUTOM MOMELLEHUN, KaK MUHUMYM, ABYX CaHy350B. ABTOPOM
npoBefeHa kKnaccuukaums ycnosuii NPpoXnBaHUA HaceneHus
B XWUJbIX NMOMELLEHUAX (MHAMBUAYamNbHbIX (OAHOKBAPTUPHbBIX)
XUNbIX AOMax U B KBapTUpax MHOrOKBapTUPHbIX [OMOB), KOTO-
pble MOryT 6bITb KOMdopTabenbHbIMU, OUCKOMAOPTabenbHbI-
MU 1 HeKomdpopTabenbHbiMU. Bcero B ctatbe BblAeneHo LecTb
YPOBHEN YCOBUI NPOXUBAHUA POCCUNCKUX FpadKkAaH B XWUIbIX
NOMELLEHNAX U MPUBEAEHbI KPUTEPUM, B COOTBETCTBUMU C KOTO-
pbIMK peKOMeHAyeTCs onpeaenaTb Knacc komopTabenbHOCTH
NPOXMBAHNA CEMbU UM OQUHOKO MPOXUBAIOLLLEro Yenoseka.
[MonoxeHna paHHOW cTaTbW OOMOMHAIT METOAONOrMNI0 KOM-
NAEKCHOrO YNpaBieHUs XUIULLHLIM (OOHAOM CTPaHBbI.

KnioyeBble cnoBa: ycrioBusi NPOXMBAHUS HACENIeHUs, Xunas
cpena, Xuible MOMELLEeHNs, KOMGOPTHOCTb XWUITION CPEeAb! U XU-
JIbIX [OMELLEeHWI, MHOrOKBapTUPHbLIVA OM, UHABUAYalbHbIV (04-
HOKBaPTUPHbIK) XWIOK [OM, 06€Cre4eHHOCTb OAHOro YesroBeka
o6Luyesi NoLaabIo XNUI0ro NoMeLLeHusl (KoMHaTamu), Kputepum
KomagbopTabesibHOCTH, ANCKOMGOPTabEesIbHOCTH N HEKOMgopTa-
6€esIbHOCTU YCII0BUY MPOXMNBAHUSI CEMbU (HE/10BEKA)
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Formation of the consumer profile
and preferences for private housing structures

This article presents an analysis of the market segment of private housing. To date, the market of private
housing is quite popular with developers, who are interested in participating in such projects, since they are
governed by well-known rules, and this will help them to enter a new developing market segment and achieve
dominant positions there. Before implementation of private housing projects, it is necessary to have a coherent
idea of potential consumers and their preferences. This knowledge will help the developer to think of the most
effective corporate development strategy. To elaborate a development strategy in this area, it is necessary to
identify the target audience of consumers, and subsequently create a clearer profile of an individual consumer.
The analysis, presented in the article, shows that it is necessary to analyze the goals of end consumers as
the main criterion needed to group target consumers. In this case, the final goals include weekend trips,
permanent residence, country house/summer house. Characteristics of consumers were developed for each
target group on the basis of their socio-demographic, psychographic and behavioral features. Consumer
preferences of each target group were analyzed. The awareness of such preferences helps the developer to
maximize profits from investment projects dealing with the construction of countryside real estate by producing

Kurakova 0.A.
Efimov K.V.

the most popular product.

Keywords: real estate, market analysis, consumer, strategy, developer, private housing construction

ver the last few years, it's been difficult to ima-

gine the market of real estate without a private

housing segment. Private housing has been
among the top segments of the real estate market.

The inclusion of the individual housing segment
in preferential mortgage lending programmes and
Federal Law No. 476, which came into effect on
March 1, 2022, have clarified some of the issues
raised by the market players, and it will help large
developers to gradually enter this market [1-4].

In their turn, developers are willing to partici-
pate in the projects that follow well-known rules, as
this will help them to enter a new market segment,
that is developing now, and take the lead there.

However, developers need to profile consumer
of private housing projects to successfully operate
in this market.

Before creating an ideal consumer profile, it is
necessary to identify the target audience. In this
case, there may be several target groups. The seg-
mentation of the countryside real estate market was
based on the goals of end consumers. Selected
target groups are presented in Table 1.

Each goal has a unique target audience having
unique requests for the house floor area, function-
ality, and location.

The largest target audience prefers the country-
side real estate, intended for weekend trips and va-
cation stays in the country. The majority of potential
buyers are married couples having higher education
and two or more kids. The purpose of the purchase
is to spend as much time outdoors as possible.

The desired parameters of the house include
the floor area of 100 to 140 m?, the location near
large cities and along large motor roads. The main
parameters of the target audience are shown in
Fig. 1.

The second largest target audience prefers
the countryside real estate intended for permanent
residence. The purpose of buying such real estate
is to get more spacious and comfortable housing,
which is impossible to buy in a city for the same
amount. This target audience is characterized by
a high level of income [5-8].

The core target audience is married couples
35+ years old, having higher education and one or
more children. They work as mid-level managers or
run their own businesses. Here, 55 % of consumers
are males. The average income per family member
is the highest one and amounts to 112,000 rubles.

Potential buyers are interested in medium and
large houses from 120 to 220 m2, the average floor

Table 1. Target groups of consumers of private housing projects

Purpose of a single-family

Interest of potential

house consumers, %
Weekend trips Weekends and vacations 51.00
Permanent residence Permanent residence 30.00
Weekends and vacations in summer 10.00
Country/summer house ) ;
Permanent residence in summer 9.00
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»  House for weekends and holidays

Purpose of purchase: nature trips Share in the segment: 51 %

Target audience: married couples having two or more House parameters: this target audience buys small
children, having higher education, 35+ years old, mid- houses (up to 100 m? — 21 %; 100-140 m? — 42 %,
level managers average area — 134 m?)

Age Marital status Family parameters

8% 40%
=
23% Average income per | 102,000
family member rubles

Family position in

society
u_\% Higher education 88%
25-34vyears ©35-4dyears | 45-55years . o + %
Sex Family members Car
i
Yes 88%
One car 8%
Two, 22%
Four. 38% Three. 35%
Two cars 2%
EMale © Female M One [0 Two [ Three Four

Fig. 1. The main characteristics of the target audience buying countryside real estate for weekend trips and vacation stays

area is 161 m2. The share in the segment is 30 %. The main para- two subgroups. People who only want to stay in the country on sum-

meters of the target audience are shown in Fig. 2. mer weekends, and people who buy summer houses to spend their
The smallest target audience in the segment of countryside summer vacations there.

real estate are people who buy country houses or summer houses There are quite a few young people between the age of 25

to spend summer months there. This target audience consists of and 34 in this target group. As a rule, buyers of this type of real

House for permanent residence

Purpose of purchase: More comfortable / spacious housing Share in the segment: 30%
Target audience: Married couples having higher House parameters: This target audience buys medium-
education, 35+ years old, mid-level managers or have and large-sized houses (100-120 m? — 38 %;
their own business 160-220 m? — 25 %, average area — 161 m?)
Age Marital status Family parameters

40 % 39%
€ Average income per 112,000
family member rubles

Family position in

21%

society
Sl
‘&% : Higher education 88%
25-34 years 1 35-44 years  45-55years "
Sex Family members Car
Two.28%
Four, 35 % Three, 32%
@Male [ Female M one W Two I Three | Four

Fig. 2. Main characteristics of the target audience buying countryside real estate for permanent residence
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estate focus on buying small houses from 100 to 140 m?. The aver-
age area of the house is 108 m?. The main parameters of the tar-
get audience are shown in Fig. 3.

Potential consumers of such houses have not yet managed to
climb the career ladder and work as specialists of public and pri-
vate companies.

In this category, only 72 % of buyers have higher education.
The average income is 96,000 rubles per family member.

To create a consumer profile, one can refer to the main character-
istics used in the marketing theory of market segmentation, namely:

® geographical;

® socio-demographic;

® psychographic;

® behavioural characteristics.

As for the first characteristic, only residents of Moscow
and the Moscow region were considered in this study [9, 10].

The results of the analysis from the point of view of socio-de-
mographic characteristics of consumers belonging to the target
groups under consideration presented in Fig. 1-3 are shown
in Table 2.

All target audiences have similar socio-demographic charac-
teristics manifested by most potential consumers, such as the aver-
age age of about 35 years old, higher education, high average in-
come per family member, and marital status, but each target
audience has different psychographic and behavioural characteris-
tics presented in Table 3.

By analyzing the psychographic and behavioural characteris-
tics of potential buyers, one can get an idea which product each
target audience will choose.

PARAMETERS OF ITEMS OF COUNTRYSIDE REAL
ESTATE BROKEN DOWN BY THE PSYCHOGRAPHIC AND
BEHAVIORAL CHARACTERISTICS OF EACH TARGET
AUDIENCE

Depending on the purpose of purchasing suburban property,
the criteria for choosing a facility differ for each target audience.

For example, the availability of central or independent heat
supply in a country house is a more significant criterion for
a house intended for year-round residence compared to a sum-
mer house [11, 12].

Table 2. Results of the analysis of socio-demographic characteristics of consumers

Name of the target audience/criteria For permanent residence For weekends Country house, summer house
Age 35+ 35+ 25-35 and younger
Marital status, % 87 87 87
Higher education, % 88 88 72
Average income per family mem- 102,000 112,000 96,000
ber, rubles
Occupation Mid-level managers Mid-level managers Specialists

p g and heads of officers P

For permanent residence in
summer/weekendsin summer

Middle-aged and even younger

(25-35 years old) married couples working as specialists,

but not managers

19%

This target audience buys small
houses (up to 100 m? — 49 %; 100-140 m? — 16 %,
average area — 108 m?)

Age Marital status Family parameters
5% ﬁ% .
+ Average income per
4 B & P 196,000 rubles
- family member
31%) . L
. 1 Family position in
= -
! | society
ﬁ% Higher education 72%
+
25-34years | 35-ddyears  45-55 years
Sex Family members Car
[ Yes 85%
47%
53% ‘;! One car 89%
I Four. 30 %
Three. 35 % Two. 30 % |One.5% Two cars 1%
EMale ©Female
H One Two Three Four

Fig. 3. Main characteristics of the target audience buying countryside real estate for use as a summer house/country house | 2
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Table 3. Behavioral and psychographic characteristics of target audiences

Weekend trips Permanent residence Country house/summer house

The house is bought to spend spare time with friends
and family with no need to think about regulations
and neighbours (noise)

The house is bought to ensure safety and comfort for
children

The house is bought to own property and spend
vacations outdoors

A basement/cellar is important, since it allows storing
products, pickled food

Consider house purchasing more thoroughly as
compared to other target audiences

Natural resources are important

A garden house, an area with barbecues are important

A playground, public rest areas in the territory of
the settlement are important

A possibility to use mortgage lending is important,
since buyers do not have enough own money

The pandemic became an incentive to buy a house

Try to envisage any unforeseen situations: utility
failures, infrastructure development and possible

Ready to buy a house with a standard design

developments nearby

Ready to invest in the house, since they want to live
in it when they retire

If you rank all the criteria by their importance for each of the tar-
get consumer groups in the descending order, you will get the fol-
lowing table.

Table 4 shows that the price is the most important criterion for all
groups of consumers choosing countryside real estate. And this criterion
is of critical importance for buyers of summer houses and country houses.

Also, criteria related to space planning, structural solutions
are important aspects. Such parameters include the availability
of utilities (61 %), the area of the plot (51 %), the main parameters
of the house (50 %). It should be noted that the less time a po-
tential consumer plans to spend in the house, the less he or she
is interested in the availability of central utilities at the facility.

Table 4. The importance of parameters of country real estate depending on the target audience

Importance, %
Reasons
Average, % Weekend trips, 51 % Permanent residence, % Country house/summer
house, 19 %
Price 74.00 75.00 66.00 84.00
Utilities (electricity, gas, sewerage, 61.00 64.00 67.00 46.00
etc.)
Plot area 51.00 53.00 49.00 47.00
House parameters (area, style, 50.00 51.00 54.00 41.00
material, number of storeys, etc.)
N.atural objects in the walking 47,00 50.00 37.00 53.00
distance
Distance from the city centre 43.00 43.00 50.00 32.00
Central or independent heat supply 33.00 33.0 45.00 14.00
Stores in the walking distance 32.00 31.00 35.00 28.00
Plot status (individual housing
construction, gardeners” non- 31.00 35.00 27.00 28.00
commercial partnership, personal
subsidiary plot, etc.)
AcchS|b|Ilty/d|stance from 24.00 21.00 28.00 97 00
relatives/work
Type of transaction (sold by 19.00 20.00 15.00 92,00
the owner, etc.)
Conditions of the transaction 18.00 19.00 17.00 18.00
(procedures, nuances)
Developer (reliable, trusted, etc.) 18.00 19.00 19.00 12.00
Deadlines 16.00 17.00 14.00 16.00
S(?CIal infrastructure facilities 15.00 11.00 9700 8.00
(kindergartens, playgrounds, etc.)
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The next group of criteria that can affect the project are the param-
eters related to the location and characteristics of countryside real es-
tate. The more time a potential buyer plans to spend in the country
house, the less important is the criterion of the “availability of natural
objects within walking distance”. For example, the importance of this
criterion for people who plan to permanently live in the country house
is 37 % as opposed to 53 % of people who purchase countryside real
estate to use it in summer. The opposite trend can be observed in
the criterion “distance from the city centre”: the more time you spend
in the house, the more important its location is [13].

Another group of criteria that has a comparable impact on the pro-
ject is the level of infrastructure development, which is highly depen-
dent on the type of permitted use of a land plot. These criteria include
the land status — 31 %, availability of stores within walking dis-
tance — 32 %, and availability of central or independent heat sup-
ply — 33 %.

If we consider the importance of the materials used to build
a house, we can see from Table 5 that 35 % of buyers prefer ma-
sonry houses, while 2 % prefer frame buildings.

Table 5. The importance of materials for each target audience

The size of the house is also of great importance, as it is propor-
tional to its value. The larger the area is, the higher the value of
the house is.

As can be seen from Table 6, houses with an average area of 100
to 149 m? are most popular with all consumer groups.

Evaluation of the criteria chosen by the target audience of coun-
tryside real estate is an important process for a developer or a per-
son selling both their own and someone else's countryside real
estate [14, 15].

The understanding of this process helps developers to maximize
their investment project benefits by creating the most in-demand real
estate products in the countryside.

The developer chooses the parameters that are of key importance
for end consumers and uses them to develop a marketing strategy.

At the moment, the market of countryside real estate is growing
vigorously. The awareness of the criteria, that are most important for
the target audience, will help developers to sell houses at fair pri-
ces, and, hence, potential buyers will be able to choose houses
thoughtfully using the parameters known in advance.

Importance, %

Parameters Average, % Weekend trips, 51 % Permanent residence, 31 % Countr:)(/):sc:jeésuzmmer
Brickwork (not in-situ) 35.00 41.00 35.00 31.0
g{;‘;';‘;’ork +in-situ (ceramic 27.00 32.00 30.00 28.00
Gas-concrete block 12.00 11.00 17.00 5.00
Glued laminated lumber 28.00 31.00 23.00 41.00
Cylindrical lumber 24.00 25.00 18.00 33.00
Light-frame house 10.00 9.00 4.00 23.00
Panelized house 4.00 5.00 1.00 10.00
Framework structure 2.00 3.00 1.00 5.00
Other 1.00 0.00 2.00 0.00

Table 6. Importance of the house size for each target

audience

Country house/summer

Area, m? Average, % Weekend trips, 51 % Permanent residence, 31 % house, 19 %
Upto70 4.00 1.00 1.00 15.00
70-99 19.00 19.00 11.00 34.00
100-149 39.00 43.00 38.00 27.00
150-159 14.00 16.00 12.00 14.00
160-199 9.00 9.00 11.00 7.00
200+ 15.00 12.00 27.00 4.00
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dopmMupoBaHue NopTpeTa u NpeanoYTeHUN
noTpeéuTtens B OTHOLLEHUN O6GBHLEKTOB
WHAUBUAYaJNIbHOTO XXWUJTULLHOIO
cTpouTenbCcTBa

B paHHOM cTatbe MpefcTaBneH aHanvM3 OfQHOrO0 U3 CErmMeHTOB
pblHKa 06BEKTOB NHAMBMAYAIIEHOTO XUNLLHOIO CTPOUTENLCTBA.
Ha cerogHsaLLHWIA AeHb pbIHOK 06beKTOB MXKC Becbma nonynsipeH
cpeav 3acTpOMLLMKOB. 3acTpOWMLLIMKM 3auHTEpecoBaHbl B y4a-
CTUM B TakKuX MPOEKTax Ha 3apaHee W3BECTHbIX Nnpaswunax, Tak
KaK 9TO MOMOXET MM BbINTU B HOBBIW, €LLe He A0 KOHLA chopMu-
POBaHHbI CErMEHT pbIHKA W 3aHSATb Tam IMOMPYIOLLME NO3ULIN.
Mpexpe 4Yem nnaHnpoBatb peanu3aumio npoektToB MXKC Heobxo-
OMMO UMETb YEeTKOe MPeACcTaBlieHne O NOTEHLUMaNbHbIX NOTPEOU-
TENsX U MX NPeanoyTeEHNsAX. Takoe 3HaHWe NOMOXET BbipaboTaTb
3aCTPONLLMKY Havbornee 3PEKTUBHYIO CTpaTervio pasBuTUA
CBOEW KOMNaHWM B AAHHOM HanpasneHuun. [ns dopmmpoBaHus
cTpaternv pa3sutus B JaHHOM HanpaBieHnM Heo6XxoaMMO ornpe-
OenuTbCs C LeneBon ayaMTopuen notpebutenen, a BMNOCNeacT-
BN cchopmmpoBaTb 6onee YeTKUi MOPTPEeT WHAMBWUOYANbHOMO
notpebutens. MpeAcTaBneHHbIN B cTaTbe aHanua nokasar, 4To
ana copmmpoBaHus LieneBbIX rpynn noTpebuTtenent B KayecT-
BE [MaBHOro Kputepusi (GOpMMPOBaHUA Takux rpynr, Heo6xoam-
MO UCMONb30BaTh LENn KOHEYHbIX NoTpebutenei. B paHHom cny-
Yyae B Ka4eCTBe KOHEYHbIX Lienev 6binv onpeaeneHbl cnegyoLme:
NMoesfKun Ha BbIXOAHbIE, MOCTOAHHOE NPOXMBaHWe, Aa4a/NneTHUA
gom. [na Kaxxgon u3 ueneBbiX rpynn 6biv cHOPMUPOBaHbI Xa-
pakTepUCTUKN NOTpebuTenem UCXos U3 UX coumanbHO-[EMO-
rpagm4eckmx, ncnxorpamnyHecknx N NoBEAEHHECKNX NMPU3HAKOB.
[anbHerwnii aHanu3 6bin HampaBiieH Ha U3YYeHWe NpeanoyTe-
HUI NoTpebuTenen B paMmkax Kaxaomn u3 npefcrasiieHHbIX Lere-
BbIX rpynn. 3HaHWe O Takux NPeAnoYTEHMsIX MOMOoraeT 3acTpou-
LMKy nosyyaTb MakCvMasnbHyl0 Mpubbiib C UHBECTULIMOHHbBIX
NMPOEKTOB CTPOUTENBCTBA OOBLEKTOB 3aropofHON HEABMXMMOCTH
3a cYeT co3faHus Hambosiee BOCTPE60BaHHOroO NpoayKra.
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