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BnuaHue ypbaHnsaumm Ha BbIBpOCHI Yrnekncnoro rasa
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AHHomayus. B HacTosLwee BpeMs B Poccuu, Kak 1 B APYrmnx CTPaHaX MMPa, CYLLECTBY-
eT npobnemMa 3arps3HEHNs OKPY>KatoLLEe Cpefbl, CBA3aHHasA C 3KOHOMUYECKOW Oes-
TENbHOCTbI0. KaK M3BECTHO, 3KOHOMUYECKOE Pa3BMTUE NPOUCXOANT OOHOBPEMEHHO
C npoueccamu ypbaHmsaumu. Llenbto Halero nccnenoBanHusa SBASETCS OLEHKa BAMS-
H¥s ypbaHM3aumm Ha BbIBPOCHI YrIeKMCoro ra3a B pernoHax Poccuu. ViccnenoBaruve
npoBOAMTCA ONs 77 POCCUNCKMX PEFMOHOB Ha OCHOBE AaHHbIX DeaepanbHoM CNyKobl
rOCYAaPCTBEHHOW CTATUCTUKM M EQMHON MeXBeLoMCTBEHHOW MH(OPMaLMOHHO-CTa-
TUcTMYeckom cuctemom 3a 2001-20115 rr. [NpuMeHsaeTca Mogenb KBaHTUIbHOM perpec-
CUK, B KOTOPOW 33B1CMMON MepeMeHHON SBAA0TCH Bbibpockl CO, Ha AYLUY HACENeHMS.
YpbaHn3aums n3mepseTcsa Kak 40Ns rOpOACKOro HaceneHus B permoHax. B mogenb
BKJ/THOHEH TaK>Ke Ba/IOBOV PErMOHa bHbIM NPOAYKT Ha AYLIY HACEeNeHns Ans NpoBep-
KM rMnoTe3bl 3KO0rM4YecKom Kpmeor KyasHeua. B Ka4ecTBe KOHTPO/IbHbBIX MEPEMEH-
HblX PaCCMaTpMBatOTCA NoTpebneHre 3NeKTPOSHEPr M Ha QLY HACeNeHWs, pacxodbl
Ha TEXHOMOrMYECKME MHHOBALMM Ha AYLLY HACENEHNS U NOCTYNNEHWE MPAMbIX MHO-
CTPaHHbIX MHBECTULIMM Ha AYLUY HaceneHuns. [1ns oLeHKy Mogenn CNonb3yeTcs METOS,
MoHTe-Kapno ¢ MapKoBCcKnMM LiensamMu. MNonyyeHHble pe3yisTaTbl CBUAETENbCTBYOT
0 TOM, 4TO ypbaHmn3aLmsa cnocobcTBYET CHMMKeHWMI Bbibpocos CO, B pernoHax Poccum
10-ro n 50-ro KBaHTWUEN, TOTA3 KaK B perMoHax 25-ro, 75-ro n 90-ro KBaHTUnen bonee
BbICOKas ypbaHn3auumsa BefeT K ysenuyeHuto Bbibpocos CO,. KpoMe TOro, rmnoTesa aKko-
NOrMYECKOM Kp1BOWM Ky3HeLa NoaTBEPXA3ETCS A9 YaCTWU POCCUMNCKUX PETMOHOB, T.€.
C YyBE/IMYEeHWEM BaI0BOI0 PEMMOHaNbHOr0 MPOAYKTa Ha AYLLY HaceneHus Bbibpockl CO,
yBENNYMBAEIOTCS A0 ONpeneneHHOM TOYKK, 8 MpY Aa/bHENLLEM POCTE BaN0BOr0 pPermo-
HaNbHOr0 NPOAYKTA Ha AYLLY HACENEHWS OHM YMEHbBLLAKTCSH. KaK 1 0XK1aanoch, ysenu-
YeHre NoTpebNeHms 3Heprum NPUBOANUT K yBennyeHuto Bbibpocos CO,. Bbino BbISBNEHO,
YTO MOCTYMNIEHNE NPAMbIX MHOCTPAHHbIX MHBECTULMN NPUBOOMUT K CHYXKEHMIO BbIOPO-
coB CO, onsa SO-ro v 90-ro KBaHTUNEN; A8 OPYruX KBAHTUIEN NEPEMEHHaS «MPAMbIE
MHOCTPaHHbIE MHBECTULMMY» OKa3a/18Cb HE3HAYMMOM. Mbl CHMTEEM BaXHbIM, B Y8CTHO-
CTW, TOT PE3YMILTAT, YTO C YBENMYEHVNEM PEFVMOHaNbHbIX PACXOA,0B Ha TEXHONOrNYECKME
MHHOBaLMK Bblbpockl CO, cHWXKatTCH. Pe3ynbTaTbl MCCneoBaHUsa MOryT bbiTb mones-
Hbl 419 DOPMUPOBAHUS PErMOHAaMIbHOM SKOOrMYECKON MONUTUKM.

Kniouessble cnosa: Boibpochl CO,; Yrnekmcbivi ras; 3Konorus; ypbaHnsaums; aKonorm-
yeckas Kpnasa KysHewa; permoHbl; Poccus.

1. BBegeHue

B Hacrosmee Bpemsa B Poccuu, kak
U B ApPYrux cTpaHax Mupa, CylECTBY-
eT pobiema 3arps3HeHUS OKPYIKAIOIICH
cpenbl, CBsI3aHHAasi ¢ PKOHOMHUUYECKON Jie-
STEIBHOCTEIO. Ba)kKHO TTOHATH, KaK B XOJE

SKOHOMHYECKOT0 Pa3BUTHS CBECTU K MH-
HUMYMY yiiepO JJ1s1 OKpy>Kalolie cpezbl.

Kaxk 13BecTHO, 5KOHOMHUECKOE pa3BH-
THE TIPOUCXOIUT OHOBPEMEHHO C ITpoIiec-
camu ypOaHu3anuy, T.€. C pacTymei go-
Jeil HaceleHHs B ropofax. YpOaHu3anus
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TeHEepUPYyeT KaK MOJIOKHUTEIbHBIE, TaK
U OTpHUIATENIbHbIC BHEIIHUE dPPEKTHI.
Cpenu monoXUTeNbHBIX BHENTHUX d(dek-
TOB 11 (GUPM W WHAWBUIIOB MOXKHO OT-
METHTbH MEPETOK 3HAHWHN U WH(POpPMAIIHH,
BO3MOXHOCTb COBMECTHOT'O HCIIOIb30Ba-
HHS PECYpPCOB U HHPPACTPYKTYPHI, Ty4-
me QyHKIMOHUPYIONIUNA PBIHOK TPYIa,
a Tak)Xe BO3MOKHOCTH BHEIpEHHS Ooiee
3P HEKTUBHBIX «3EJICHBIX» TEXHOJIOTHH.
Bwmecte ¢ TeM 0HUM M3 OTPULIATEITBHBIX
BHEIIHUX 3P PEKTOB ypOaHHU3auuU SIBIS-
eTcsl 3arpsA3HeHHe OKpYy’Karollel cpessl,
B TOM YHCJIC BBIOPOCHI BPEIHBIX BEIICCTB
B BO3ayX [1].

Takum o6pa3om, BIUsSHHE YpOaHU3a-
[N, B YaCTHOCTH Ha OKPYIKAIOIIYIO CPENY,
HEOIHO3Ha4yHO. [loaTOMY I1ies1bt0 Hamero
HCCJICTOBAHUS ABJISETCS OLICHKA BIUSHUS
ypOaHu3auu Ha BEIOPOCH! YTIIEKUCIOTO
rasa B peruoHax Poccuu.

AXTyalbHOCTH MCCIEIOBAHHS OIpe-
JleliecHa HeCKOJbKUMHU MOMeHTaMu. Bo-
MIEPBBIX, JJAHHAS TeMa SBIISICTCS BaXKHOM
B KOHTEKCTE COBPEMEHHON 3KOHOMHYE-
CKOW moiauTUKH. Tak, coriacHo Ykazy
Ilpesunenta Poccuiickoit degepanuu
ot 07.05.2018 Ne 204 mocrtaHOBIE-
HO pa3paboTaTh HaIMOHAJBHBIC MPO-
€KThl 10 HECKOJbKHUM HAIPaBICHUSIM.
OngHuM W3 TaKUX HANpaBJICHHUUN SBISICT-
¢ TIpoeKT «Ikonorus». Cpok peanmsa-
uuu npoekta—c 01.10.2018 mo 31.12.2024.
JdaHHBIA HALlMOHANBHBIM MPOEKT CO-
crout u3 11 dengepanbHBIX TPOEKTOB:
«BHeapenne HaUNYUIIUX AOCTYIHBIX
TexHonoruiy, «MHbpacTpykTypa Iis
obOpamenus ¢ orxomamu I-II kmaccos
omacHOCTHY, «KommnekcHas cuctema 00-
palieHus ¢ TBEPABIMU KOMMYHAaJIbHBI-
MU oTXogaMuy», «O3moposienue Boarny,
«CoxpaHeHre OMOJIOTHYECKOTO pa3Ho-
00pa3us 1 pa3BUTHE IKOJIOTHIECKOTO TY-
pusmay, «CoxpaHeHnue o3epa baiikamy,
«Coxpanenue necopy», «CoxpaHeHHE yHU-
KaJIbHBIX BOJHBIX 00BEKTOBY, «UHcTas
cTpaHa», «HucTelii BO3ayx» U «Hucras

BoJa». JlaHHBIM HallMOHAJbHBIA MHPO-
€KT ABIAETCS OJHUM M3 BaXKHBIX IMPOCK-
TOB, U Ha €ro OCyUIECTBJICHHE BBIIEIE-
HBI 3HAUYHUTEIbHBIC pecypchl'. bonbmas
JOJIsI CPEACTB HaIpaBieHa Ha MPOEKTHI
«BHenpenne Hamnydymud AOCTYMHBIX
texHoiorui» (60,07 %) u «4ucTelil Bo3-
nyx» (12,38 %), 4To mokasbiBaeT HEOO-
XOAMMOCTh JACUCTBHI B cepe BHIOPOCOB
BPEIHBIX BEIIECTB.

OcHoBHas Lenb npoekta « BHenpenne
HaWJIy4IINX JOCTYMHBIX TEXHOJIOTHI» —
MpUMEHEHUE BCEMH O0BEKTaMH, OKa3bl-
BAIOIIMMHU 3HAYUTEIBHOE HETaTHBHOE
BO3/ICHICTBHE HA OKPYKAIOMIYIO Cpeny, CH-
CTEMBI 3KOJIOTHYECKOT0 PETyIHPOBAHUS,
OCHOBAHHOW Ha HMCIIOJIb30BAaHUHU HAMIIy4-
IIUX AOCTYNHBIX TexHosoruul. IIpoekt
«HucTblil BO34yX» HalpaBJIEH Ha peain3a-
L0 KOMITJIEKCHBIX TIJTAHOB MEPOIPUSTHIHA
10 CHUKEHHIO BBIOPOCOB 3arpsA3HSAIONIUX
BEIIECTB B aTMOC(EpHBII BO3YyX B KPYII-
HBIX IPOMBIIUIEHHBIX LIEHTPaX, BKIOYas
ropona bparck, Kpacnosapck, Jluneunx,
Marnutoropck, Mennoropck, Huxxuuit
Tarun, HoBoky3uenk, Hopunbck, OMCK,
Uensbunck, Uepenoserr u Yuty. B Tom
YHUCIIe NPEAyCMaTPUBAETCsl YMEHBIIECHUE
He MeHee yeM Ha 20 % COBOKYITHOTO 00b-
eMa BBIOPOCOB 3arpsi3HSIONIUX BEIIECTB
B aTMOC(epHBIH BO3yX B Hambojee 3a-
IpSA3HEHHBIX Toponax’. Takum oOpa3om,
aKTyaJieH aHaJu3 BIWSHHUA MPOILECCOB
ypbaHu3auu Ha 3arpsi3HeHHE BO3AyXa,
a TaKXKe aHaJIM3 BO3MOXKHBIX MeEp 110 CHU-
KEHUIO YPOBHS 3arps3HEHHsS BO31yXa
B ropojax.

Bo-BTOophiX, PacnopsaxeHuem
IIpaButensctBa Poccuiickoit denepanuu
ot 13.02.2019 Ne 207-p yTBepxkJeHa
«Crtparerust npoCTpaHCTBEHHOT'O pa3BH-
s Poccuiickoil @enepannu Ha Mepuoj
1o 2025 rogay. Ilog mpocTpaHCTBEHHBIM

lHaHI/IOHaJ'IbHI)Ie IIPOCKTHI: LEJICBBIC IIOKa3a-

TEJIU ¥ OCHOBHBIC PE3YJIbTaThl [DIEKTPOHHBIN pe-
cypc]. Pexxum noctyma: http://static.government.ru/.

2Tam xe.
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pa3BUTHEM MOHHMAETCSl COBEPLIEHCTBO-
BaHUE CHCTEMBI pacCeJICHUs U TEPPUTOPH-
aJBHOM OpraHW3allii SKOHOMHKH, B TOM
YgHpCye 3a CYeT MpoBeaeHus 3 GexTHBHON
TOCYJapCTBEHHOH MONUTUKU PETrHOHAIb-
HOT'O Pa3BUTHSL.

CornacHo AaHHOHM cTpaTeTuu, s
obecrieueHHs] YCKOPEHH ST IKOHOMUUYECKO-
r0 POCTa 3a CYET COIUATHLHO-IKOHOMHUYE-
CKOTO pPa3BUTHS MEPCHEKTUBHBIX KPYII-
HBIX IIEHTPOB IKOHOMHYECKOr'0 pOCTa
Poccuiickoit denepannu npenyiaraercs
MOBBICUTH KaueCTBO ¥ KOM(OPTHOCTH TO-
POACKOI cpeapl. DTO TIIAaHUPYETCS OCyIIe-
CTBHUTH ITyTeM olecIieueHus cOaJaHCHpo-
BaHHOTO MPOCTPAHCTBEHHOT'O Pa3BUTHUS
TEPPUTOPHUHN, BXOISIIINX B COCTAB KPYII-
HBIX U KPYNHEHIIHX TOPOJICKHUX arjo-
Mepanuil. [lns aToro nminaHupyetcs co-
JNeficTBOBAaTh MEXMYHUIIHTIAILHOMY
B3aMMOJICHCTBHUIO B IeNsAX HOpPMHUPOBa-
HHS JOKYMEHTOB CTPaTErnyecKoro Iuia-
HUPOBaHUs, GOPMHUPOBAHHS EAUHOM Ipa-
JOCTPOUTEILHOW MOIUTHKH, PEIICHUS
00X COLMANTBHO-IKOHOMHYECKUX TPO-
0JieM, B TOM 4HUCJIe HHPPACTPYKTYPHBIX
u skonorudeckux’. TTockoabky 00pa3o-
BaHHME TOPOJCKUX arjioMeparnii — ogHa
13 cTanuii ypOaHU3aIiu, 31eCh OISTh JKe
Ba)kKeH aHalu3 BIUsIHHUE ypOaHHM3aLNU
Ha COCTOSTHUE OKPY>KaroIel cpesl.

B-TpeTbux, BOMpPOCH], CBSI3aHHBIE
C OKpyKarulel cpeliol, BaXKHbI B CBI3U
¢ teM, 4To 21.09.2019 1. OBLIIO MOAIIMCAHO
IToctanoBienue Ne 1228 «O npuHsATUH
[Mapuxckoro cornamenus»*. Tlaprkckoe
CornameHue HalmpaBJICHO Ha yCHIICHHE

> Crparerus npoCTPpaHCTBEHHOIO Pa3BUTHUS
Poccuiickoit ®enepanuu Ha nepuon no 2025 ro-
na: Pacnopsikenue IlpaBurenbctBa Poccuiickoi
Oenepanuu ot 13 despans 2019 r. Ne 207-
p / CobpaHue 3akoHOmaTenbcTBa Poccuiickoit
Denepannn. 2019. Ne 7. Ct. 702.

4O nmpussTHH [1apHIKCKOTO COTIAIICHMUS:
IlocranoBnenue I[lpaBurenscTBa Poccuiickoit
Oenepanuu ot 21 certsabps 2019 r. Ne 1228 //
CobOpanne 3akoHonmatenbcTBa Poccuiickoit
Denepannn. 2019. Ne 39. Cr. 5430.

r7100aJpHOTO pearupoBaHus Ha yrpo3y
W3MEHEHHS KJIMMaTa B KOHTEKCTE YCTOM-
YUBOTO Pa3BUTHS M Mep IO HCKOpEHe-
HUIO HUIIETHI, B TOM YHCJIE TIOCPEICTBOM
yAEpKaHHS IPUPOCTA TIO0ATHHON Cpel-
Hell TeMnepatypsl Huxe 2 °C cBepx Ao-
WHIyCTpUAJbHBIX ypoBHEH. Uaes cocro-
UT B TOM, YTOOBI 3HAYUTEIHLHO COKPATHTh
PUCKH U BO3ACHCTBHS M3MEHEHUS KIIH-
Mara. B yucio ueneil BXOAUT TakKe IO-
BEIIIIEHHE CIIOCOOHOCTH aIalTHPOBaThCA
K HeOJIaronpusTHOMY BO3JACHCTBHUIO U3-
MeHeHMs kiuMarta. [tanupyercs croco0-
CTBOBaTh CONMPOTHBISEMOCTH K U3MEHE-
HHIO KJIUMaTa ¥ Pa3BUTHIO IPH HUZKOM
YPOBHE BHIOPOCOB TAPHUKOBBIX Ta30B TaK,
4TOOBI HE CTABUTH MO YTPO3y MPOU3BOJI-
CTBO IpPOJOBOJLCTBUSA. [loMmHuMo 3TOTO,
Ba)KHBIM SBIISICTCSl TIpUBelleHUE QUHaH-
COBBIX TIOTOKOB B COOTBETCTBHE C Tpa-
€KTOpHUEel pa3BUTHS, MTOAPa3yMeBaroUen
HU3KHI YPOBEHBb BHIOPOCOB U COMPOTHUB-
JEMOCTh K U3MEHEHHUIO KJIMMAaTa.

Cornamenue BKJIIOYaeT B ceds ompe-
JIeJICHHEe BKJIaJla OTJCIbHBIX CTPaH B TJI0-
0ajpHOE pearupoBaHHE HAa W3MEHEHUE
KJIMMaTa, COTPYAHUYECTBO MEXIYy CTpa-
HaMU C TEJIbIO TOBHITIIeHUS 3((HEKTHBHO-
CTH JIEUCTBUU MO CHUIKEHHUIO BEIOPOCOB
Y IJTAHOMEPHOE CHUXeHUe BEIOpocoB CO,.
CornameHueM IpeaycMOTPEHO, YTO Tep-
BOE II00ANTBHOE MOABEACHHE UTOTOB OyIeT
ocymectBiaeHo B 2023 r. [Inanupyercs,
YTO Jajee dTa mporeaypa Oyner mpoBo-
TUTHCS KaXK]bIE TATH JIET.

CornacHo MPUHLMITY BKJIAJa OTACTb-
HBIX cTpaH, Pocculickoii denepanuen
YCTaHOBJICHA LIEJIb CHU3UTh BHIOPOCHI Map-
HHKOBBIX Ta30B /10 ypoBHS «70—75% BBI-
6pocoB 1990 roma x 2030 roxy mpu yc-
JIOBHHM MaKCHMaJIbHO BO3MOXKHOTO ydeTa
HOTJIOMAIONMIEH CIIOCOOHOCTH JIECOBY .
Oco0oe BHUMaHHE MIaHUPYETCS YACTATh

> DKoNOrHs ¥ 3KOHOMHUKA: BrojeTeHs o Te-
KYIIUX TEHACHUHUSIX POCCUHCKOW HIKOHOMHKH.
2019. Ne 52. ABryct // AHanmUTHYECKUI HEHTDP IPU
[IpasurensctBe Poccuiickoit @enepanuu. 24 c.
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MOBBIILICHUIO SHEPT03(PPEKTUBHOCTH, UTO
SIBJISIETCS] OJTHUM M3 KIJIIOYEBBIX (DAKTOPOB
cHUKeHMs 3Heproemkocty BBII u cokpa-
meHusT 00beMa BEIOPOCOB MTAPHUKOBBIX Ta-
30B. B 3TOM KOHTEKCTE BaXKHBIM SIBIISETCS
TaK)Ke aHaJM3 BKIaJla 3aTpaT Ha TEXHO-
JIOTUYECKHEe WHHOBAI[UU B CHI)KEHUE BBI-
6pocoB CO,; TaHHOMY acleKTy yAeIseTCs
BHHMAaHUE B HAIIIEM HUCCIICIOBAHUU.

MoTuBaus K UCCIEJOBaHUIO 00y-
CJIOBIIEHA TaK)Ke TEM, UTO OLIEHKA BIUSHUS
ypOaHu3aMK Ha BEIOPOCHI 3arPS3HSIOIINX
BEIIECTB B OCHOBHOM OCYIIECTBIISIETCA 3a-
PYOCKHBIMH YUSHBIMU. BOTBIINHCTBO M-
MUAPUYECKUX HCCIICIOBAHUI TTPOBOIUTCS
6o s Kuras, mubo miist Tpymm cTpaH.
Takum 00pa3oM, aKTyallbHOCTb JaHHOTO
ucciaeaoBaHus 00ycioBieHa HE0OXoau-
MOCTBIO OLICHKHU BJIHMSHUS ypOaHHU3alIUU
Ha BBIOPOCHI yTJIEKUCIIOTO ra3a B Peruo-
Hax Poccuu. Kpome Toro, B cyiiecTByto-
[IUX SMIUPHIECKUX UCCIEIOBAHUSIX HET
OJTHO3HAYHOTO OTBETA Ha BOIMPOC, TIOJI0KH-
TEJBHO BIIUSET YypOAHHU3AIIUS Ha BBIOPOCHI
CO, unu oTpULATENBHO.

Ilenpio Halero McciaeaOBaHUS SIB-
JSIeTCsl OlleHKa BIMSHHS ypOaHU3aAlHK
Ha BBEIOPOCH YTJIEKHCIIOTO Ta3a B PErHo-
Hax Poccun.

[lepBas rumore3a NaHHOTO UCCIENO-
BaHHUSI COCTOHUT B TOM, YTO YpOaHH3aIHs
CIOCOOCTBYET POCTY 00beMa BBHIOPOCOB
CO, B peruonax Poccum, Tak xak Poccus
HaxXOJUTCS B MPOIECCE Pa3BUTUA HKOHO-
MUKW ¥ OOJbIlle BHUMaHUS YIEISIeTCS
Pa3BUTHIO PETHOHOB M WHYCTpUAIH3a-
uuu. COOTBETCTBEHHO, HA JTaHHOM JTare
Ka4eCTBY OKPYKaIoIIel cpeabl yaelnseT-
Csl OTHOCUTEILHO MEHbBIIIE BHUMAHHUS, YTO
BEJET K YBEIIMUEHUIO BHIOPOCOB YTIIEKHC-
JIOTO Ta3a.

Bropas runoresa: uMeeT MeCTO Tak
Ha3plBaeMasl JKOJOTHYECKas KpuBas
Ky3snemna, T.e. mpu pocTte A0Xoia Ha TyIIY
HaceJeHUs] YpPOBEHb Jerpajaliu OKpy-
JKaroled cpeapl cHadyalla pacTeT, a 3a-
TEeM — 10 Mepe JOCTHIKEHHS OIpe/eleH-

HOTO YPOBHSI 6J1ar0COCTOSIHHSI — HAaUMHAET
CHUKaThCS. B OCHOBE BBITIOJTHEHUS TAHHON
TUIIOTE3BI JIEKAT CIEAYIOIINE MEXaHU3MBI.
C omHOM CTOPOHBI, B CTPaHaX, HAXOA AN X-
Cs Ha pAaHHUX CTaJUSAX Pa3BUTHUs, O0OJb-
1Ie BHUMAaHUSA YAENsAeTCs UX Pa3BUTHIO
n uHAaycTpuanu3anui. CooTBETCTBEHHO,
Ha JaHHOM 3Talle UTHOPUPYETCs KauyeCTBO
OKpPY>KarlIleil cpeapl, 4TO BENET K yBe-
JTWYEHUIO BBHIOPOCOB YTIEKHCIOTO Ta-
3a. C gpyroil —B CTpaHax, HaXOASIIUX-
cs Ha Oosiee MO3OHUX dTamax pa3BUTHS,
0oJbllIe BHUMAHHS YACISACTCS SKOJIOTHH.
l'ocynapcTBeHHas! MOTUTHKA B 3TUX CTpa-
Hax HallpaBJICHA Ha YJIy4YLICHUE OKpPYKa-
IOLLEHN Cpebl, UYTO IPUBOAUT K CHUXKEHUIO
BbIOpocoB CO,. IlomoOHy0 TOTHKY MOX-
HO NPUMEHUTH K PETHOHAM C YUETOM HX
0COOEHHOCTEH B paMKax OJHOW CTpaHBI
[0 CPAaBHEHHIO C aHAJM30M Pa3IUYHBIX
CTpaH MHpa. Pe3ynpTaTbl SMOUPUYECKOMN
MPOBEPKHU JAHHOM THIOTE3BI B CYLIECTBY-
IOIIUX UCCIEAOBAHUAX MPOTUBOPEUUBHL.

PaGoTa cocTOMT U3 HECKOJNBKUX Ya-
CTeil: BBEACHUE, OCOOCHHOCTH M TEHICH-
LMW COCTOSTHUS OKPY>KalOIIeH cpeabl U yp-
Oanu3anuy, 0030p JTUTEPATYPHI, METOBI
aHaJIn3a, JaHHbIE U [IEPEMEHHBIE, BBIBOBI
Y PEKOMEHIALNH.

2. OcobeHHOCTHN U TEHAEHLUN

COCTOSIHUA OKpYXKalowen cpeabl

n ypb6aHusauum

PaccMOTpUM UCTOYHUKH TPOOIIEM
OKpy’Karoliel cpenbl. B epryro odepens
HEO0O0XOIUMO TOHSTh, YTO MPEICTABISIOT
c000i1 MapHUKOBBIE T'a3bl, OMIHUM U3 KOTO-
PBIX ABJIACTCA paCCManHBaeMBIﬁ B OaH-
HoO#t pabore CO,. [TapHUKOBEIH a3 —3TO
nmroboe razoobpa3Hoe coemMHEHNE, KOTO-
poe CIoCcOOHO MOTIONATh U UCIMYCKATh
WHPpPAKpaCHOE H3IYUYCHHE, TEM CAMbBIM
MO3BOJISASI MCHBILIEMY KOJIMYECTBY TeIjia
BO3BpAIaThCs B KOCMOC, YACPKUBasI €ro
B HIDKHHUX CJIOSIX aTMOC(epEl.

OCHOBHBIMH MapHUKOBBIMU Ta3aMU
B aTMoc(epe 3eMIn SIBIASIOTCS Napbl BO-
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nbl, yraekucisiid ra3 (CO,), metan (CH,),
3akuch azota (N,0O) u o030H (O5). [lo nan-
HBIM Pocctara 3a 2017 T., COBOKYIIHBIC
BBIOPOCHI MTAPHUKOBBIX T'a30B pacipese-
JICHBI CIIEAYIOIIUM 00pa30M: yTIEKUCITBINA
ra3 (CO,)—76,71 %, metan (CH,)— 17,78 %,
3akuch azora (N,O)—4,01%, npyroe—
1,8 %. Takum oOGpa3om, YIrICKUCTBIN Ta3
SIBJISICTCSI OCHOBHBIM T'a30M, BhIOpachIBac-
MBIM B atMocdepy. Jlaee oH paccMOTpeH
TOIpOOHO.

Yrnekucnslii a3 (CO,) sBusercs no-
OOYHBIM MPONYKTOM CXKUTAHUS UCKOIAe-
MOT'0 TOILJIMBA U OMOMACCHI ¥ BBIJCISICTCS
B pe3yibTaTe 3€MJICTIONB30BAHUS U JPY-
roi dKoHOMHu4YecKoi nesgresibHocTH. CO,—
OCHOBHOU aHTPONOT€HHBIA NapHUKOBBII
ra3. Tak)ke yriaeKkuciblid ra3 sSBISETCS
KOHTPOJBHBIM Ta30M, IO KOTOPOMY H3MeE-
PAIOTCS APyrUe MapHUKOBBIC Ta3bl. B xo-
JIe TIPOMBIILICHHON PEBOIIOINH KOHIICH-
Tpanus YTIEKHUCIOro ra3a CyIeCTBEHHO
YBEIUYMIIACh, YTO MPUBEIIO K MpoIeccam
riob6aneHoro noterieHus. CO, Takxke siB-
JISIETCS OCHOBHBIM MCTOYHUKOM TOJKHUC-
JIEHHUSI OKeaHa, TaK KaK OH PacTBOPSETCS
B BOZIe ¢ 00pa30BaHUEM yTJIEKUCIIOTHI.

Br1Opocs! yriekucioro rasa oopasy-
FOTCS BCIIEACTBHE COKUTAHUS HEPTH, YIIIS
Y ra3a JUis TOJyYSHHsS SHEPTHU, CIKH-
raHus JAPEBECUHBI U OTXOJOB, a TaK¥kKe
OT MPOMBIIIICHHBIX MPOIECCOB, TAKHX
KaK TIPOU3BOJICTBO IIeMeHTa. B xome cxu-
TaHUS Pa3TUYHBIE UCKOMIAEMbI€ BUIBI TO-
[IJIMBA BBIJCISIOT Pa3TUYHbIE KOJHYECTBA
CO, npu OIVMHAKOBOM YPOBHE JHEPTHUH.
Hampumep, eciau cpaBHUTH yroib, HeTh
Y IPUPOJIHBIN a3, TO CKUTAHKE YIIISI TPH-
BOJIHT K HAMOOIBIINM 00beMaM BEIOPOCOB
CO,, 3arem crenyeT HeDTh U 3aTEM MIPH-
POMHBIH raz®.

Uro kacaercst CUTyalluu B MUpPE, 00b-
eM BeIOpocoB CO, ¢ KaxIbIM TOJIOM PacTeT,
u 3a 2018 1. on cocrtasun 33 890,80 maH
ToHH. JImaupyromas mo3unus mo oobeMy

¢ Betopocst CO, [DnekTpoHHBIH pecypc].
Pexxum noctymna: https:/www.economicdata.ru/

BbIOpocoB y Kuras (27,82 % oT coBokyI-
HOT'0 00beMa BEIOPOCOB), HA BTOPOM MECTE
HaxomsTces CILIA (15,18 %), manee crnemy-
et Ungus (7,31 %). Poccus 3annmaer yer-
BEpPTOE MECTO IO YPOBHIO BeIOpocos CO,
B Mupe (4,58 %).

Junamuka BeiOpocoB CO, B Poccun
MpencTaBieHa Ha puc. 1.

B 1990-x rr. mpoucxoanJI0 3HAYHU-
TEJIFHOE COKpaIlleHHe 00heMa BHIOPOCOB.
B nenom oHO OBIIO 00YyCHOBJIEHO Cria-
JIOM B DKOHOMHKE. B TedeHue mocnemHux
HECKOJILKUX JIET HaOJII0IaeTCs OTHOCH-
TeJIbHas CTAaOUJIBHOCTH BBIOPOCOB yTJie-
kucnoro raza. B Poccun Be16poce CO,
B OCHOBHOM 00pa3yroTcs OT MPOX3BOICTBA
AIIEKTPOIHEPTUH, TO €CTh 32 CUET CHKHUTa-
HUS WCKOMAeMOT0 TOIJIMBA, B OCHOBHOM
yriIst ¥ mpupoaHoro rasa’. Beiopocsr CO,
1o otpacisaMm B Poccuu pacupenensrorcs
cleAyroIuM oopasom: sHepretuka 78,8 %,
npoMseinieHHOCTH 10,8 %, cenbckoe Xo-
3siicTBO 5,9 %, orxonnl 4,4 % (maHHBIC
Ha 2017 )8

Ypb6anuzanus B Poccuu MOKeT OBITH
paccMoTpeHa B Y3KOM MTOHUMAaHHUH CIIOBA
KaK pOCT TOpojoB M WX HacelleHus. B 60-
Jiee MUPOKOM TTOHMMAaHHUH JTAHHBIA MPO-
IECC MIPEATIOIaraeT MOBHIIICHNE 3HAYUMO-
CTH TOPOJICKOTO 00pa3a »KU3HU B pa3BUTUU
coBpeMeHHOro oomectBa. CoBpeMeHHas
ypbanuszamnus B Poccuu cBsizana ¢ mpo-
1eccoM OOBETUHEHUS OOIBIITUX TOPOIOB
B arjgoMeparum’.

JIugupyroT ¢ mokaszarenssMu ypoaHu-
3anuu B 100 % I'onkonr, Kyseiit, Monako,
Haypy, Cunranyp. He3nauutenbHo oT-
craeT ¢ mokasateneM B 99,1 % Karap,

7 CO, BBIOpOCHL [DNeKTpOHHBIH pecypc].
Pexxum noctyma: https:/www.worldometers.info/

8 DKoJOrMs M DKOHOMHKA: OIOJIJIETEHD O Te-
KYIOIAX TEHACHUHUAX POCCUNCKOW IKOHOMHKH.
2019. Ne 52. ABryct // AHamUTHYECKUI HEHTD TIPU
[pasurensctBe Poccuiickoit @enepanuu. 24 c.

° Arnomepanus. Yro 3710 B reorpaduu, omnpe-
neneHue roponackas. Kpynueimue arnomepanuu
mupa, Poccun, EBponsl [DnexkTponHBIH pecypc].
Pesxxum noctymna: https:/touristam.com/
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Puc. 1. QnHamuka Bbibpocos CO, B Poccuu

Fig. 1. Dynamics of CO, emissions in Russia

nanee cinenyet bemprus 98 %, 3zatem
nexblii OJIOK TOCYIapCTB C ToKa3aTte-
asimu ot 97 1o 91 %. Oto Can-MapuHo,
VYpyrsai, Mansra, Ucnanagus, U3pauns,
Aprentuna, Snonus, Humepmaunsi,
Wopnanun, JIrokcemOypr. Ilo cocrostHUIO
Ha 2018 1., Poccus maxommmack Ha 60-M
MecTe 10 yPOBHIO ypbanuszanuu .

JuHamuka ypoBHS ypOaHU3aIUU
B Poccuu mpezacrasnena Ha puc. 2.

Ha ocHoBe aHanu3a JaHHBIX MOXHO
cIenaTh BBIBOJ O TOM, YTO YpOBEHb ypOa-
Hu3auuu B Poccum pactert, U Ha Ha4alo
2019 r. coctaBun 74,6 %, X014 TeMIBI ypoOa-
HH3alUU I0BOJIBHO MaJibl. [lpu aTom ypo-
BEeHb ypOaHu3anuu 1o peruoHam Poccuu
3aMeTHO pazindaercs. B PO ects peru-

1Vp6anusanus B Poccuu [DneKTpOHHBIH pe-
cypc]. Pexxum nocrymna: https:/rosinfostat.ru/
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OHBI C BBICOKMM YPOBHEM ypOaHU3aLUH,
HanpuMmep Marananckas 1 MypmaHckast
obnacty, rae ypbaHuszauus cocTaBisieT 00-
nee 90%. Bmecte ¢ TeM eCTh peTHOHBI, yp-
OaHm3anus B KoTopeix Ha 2019 1. He mpe-
Boimana 30 %, Harnpumep ANtaiickuii Kpai.
Tax>xe B coctaBe Poccuiickoit denepannu
ecTh ropona (enepaibHOro 3HAYCHUS
¢ ypoBHeM ypOanu3aruu 98,8 % (MockBa)
u 100% (Caukr-IleTepOypr). JnHamuka
YPOBHS YpOaHHU3AI[UU TaKKe HEOJHOPO-
Ha. HampuMmep, U3 Takux pernoHoB, Kak
Tynwsckas obmactb, PecrryOnmka Anpires
U Ap. IPOHU30LIET OTTOK TOPOJICKOTO Hace-
nenus 3a nepuof ¢ 2000 mo 2018 r. Gonee
yeM Ha 5%. B To ke Bpems B Takux peru-
oHax, kak Kypckas o0macte u Pecriybnuka
WHrymeTus nuMen MecTo NpuToK Oonee
yeM Ha 7 %.

2011
2012
2013
2014
2015
2018
2017
2018

Ton

Puc. 2. InHamuka yposHa ypbaHusaumm B Poccum
Fig. 2. Dynamics of urbanization level in Russia
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Paznuunas nuHaAMHKa COCTOSHUS
OKpY’Kallel cpeapl N0 peruoHaM Mo-
JKET OBITh 00YCJIOBJICHA UX KYJBTYPHBIMHU
0COOEHHOCTSIMU, CIIOKHBIMH KIIMMaTHYe-
CKUMH YCIIOBUSIMH B HEKOTOPBIX PETHO-
Hax CTPaHBbI, a TAK)XKe HEPABHOMEPHOCTHIO
pa3BUTUS HHPPACTPYKTYPHI U Pa3INYHBIX
npyrux onar. [ToaTromy paccMoTpeHHe pe-
THOHAJIBHOTO YPOBHS ypOaHHU3aIuU U €€
BIUSHHSA Ha BEIOpockl CO, MOXeT maTh
Ooinee TTy0OOKOE MOHUMaHWUE CHTYAIWH,
YeM aHallu3 Ha CTPAaHOBOM yPOBHE.

Takum 00pa3oM, CIOKHAS SKOJIOTHU-
YyecKasi CUTYyalUsl SIBJISCTCS BaXXHBIM BO-
MIPOCOM, a BIIMSAHNUE YpOaHU3allUKM Ha BbI-
opockl CO, ABIISIETCS aKTyaTbHOU TEMOM
IUJISL TIPOBEICHUS] SKOHOMETPHYECKOTO HC-
CJIeIOBaHHUSL.

3. 0630p nuTEpaTypbI

Heonno3nauHocTs BIMsAHUS ypOaHU-
3allMM Ha BBIOPOCHI YTJIEKHUCIIOTO Ta3a OT-
paxkaeTcs B HECKOJIBKMX TEOPETHYECKUX
KOHUEMIHUAX.

C omHOM CTOPOHEI, COTJIACHO meopuul
9KOI02UYECKO20 nepexood, IPearnoiaraeT-
s, YTO TOpoOJa TI0 MEpe CBOETO Pa3BUTHS
CTaJIKUBAIOTCS C PANOM SKOIOTMYECKUX
npobnem. Tak, pa3BuTue ypOaHu3zamuu
BEJCT K paclIUpEeHUI0 HHQPACTPYKTYPHI,
B pe3yJIbTaTe 4ero MpOUCXOAUT yBeIude-
HUE WHTEHCUBHOCTH TOJIH30BaHUA TPaHC-
[IOPTOM U yBeJIMYMBaeTca norpedieHue
3NEKTPO3HEPTUH, YTO MPUBOAUT K POCTY
BBIOPOCOB YTJIEKHCIIOTO ra3a.

C npyroii ctopoHsl, Obla mpeajo-
KE€HA KOHYenyus KOMNAKMHO20 20D0-
da. B paMkax JaHHOTO MOAX0Ja Topoja
¢ MHOTOGYHKITHOHATBHON 3aCTpoiiKkoit
1 BBICOKOW IJIOTHOCTHIO HACEJICHUS Xa-
pakTepU3yOTCSA NIOTHOM 3aCTPOMKOH,
0JIN30CTHIO LEHTPOB UHPPACTPYKTYPHI
U TOPOACKUX TEPPUTOPHH IPYT K APYTY,
a TaK)Xe B3aHMMOCBSA3bI0O MEXIy paifloHa-
mu. biaromaps mioTHOM 3acTpoiike MOX-
HO 00€ecneunTh LIEHTPaTN30BaHHOE SHEP-
rooOecreyeHre Ha ypOBHE BCETO paiioHa,

4YTO MPHUBEIET K CHUIKEHHUIO BHIOPOCOB
yraeKucoro rasa'l.

Takxe cneayeTr yNOMSHYTb T€O-
PHUIO0 JKOJIOTHYECKOW MOAEpPHH3AIHU.
DKoJorudecKkas MOJIEPHU3AIUS — ITO U3-
MEHEHHS B COOTBETCTBHHU C COBPEMEH-
HBIMHU DKOJIOTHUYECKUMH TPEOOBaHUIMU
W HOPMaMHU, BBITIOJTHEHHE KOTOPBIX BEAET
K yCTPaHEHHIO MPOTHBOPEUHIA MEXK]TY Ue-
JIOBEKOM W CpeAoW ero oOuTaHus, ooIe-
CTBOM W TIpUpoaod. B Mupe cinoxumack
COLMaJIbHASA CHCTEMa, KOTOpas sSBIISICTCS
MPUYUHON BO3HUKHOBEHHS U 000CTpEeHUS
COLIMAJIbHO-3KOHOMHYECKHUX U 3KOJIOTHYe-
CKUX TpoOJeM, pa3IUYIHBIX IO yPOBHIO,
MacmTadaM Hu XapakTepy. DKOJOrHaecKas
CUTYyalus B IIEJIOM ITPOAOIIKAET YXYI-
marbesi. Hacenenue mupa pacrer, ycko-
psieTcs cTpaTUQHUKALUS Pa3BUTHIX CTPaH,
BBICOKHE TEMITBI KX 3KOHOMHYECKOTO PO-
CTa Maji0 CKa3bIBalOTCSA Ha YpOBHE Oja-
TOCOCTOSIHUSI OCHOBHOUM YacTH Hacele-
HUS, IPOKUBAIOLICH B pa3BUBAIOIINXCS
CTpaHax.

Bwmecte ¢ pocToM mpou3BoACTBa
U TMOTpeOJIeHUsT ChIPhbsl YBEJIUUYHBACT-
Cs aHTPOTIOTEHHOE 3arpA3HEeHHE TTOYBHI,
BOJIBI, BO3AYyXa. IIpoucxoaut omycTs-
HHUBAHHE 3eMeJIb U MOTEIJICHUE KJInMa-
Ta, YMEHBIIAETCSI O30HOBBIM CIION aTMO-
chepsl, OuopazHooOpasue, MIOIOPOIUE
MOYB, Jieca. MHOTHE yueHbIE U CTIeIIHaTH-
CTHI OIIEHUBAIOT OTY CUTYAIHIO KaK COIH-
aJIbHO-IKOJIOTMYECKHI KPHU3UC, OXBATHB-
LIWH [IaHETY.

B paMkax TeopuH SKOJIOTMYECKON MO-
JIEpPHU3AIUN pa3pabaThIBalOTCA yTH BbI-
X0Jla M3 DKOJIOTHYECKOTO KPHU3HCa, YTO
“MeeT OONBIIYI0 MPaKTUUYECKYI0 3HAUH-
MocTh. CorinacHo AaHHOH Teopuu, ypoOa-
HH3aIMs Ha PAHHUX CTaJUSIX Pa3BUTUS
BeleT K 6oJiee HHTEHCUBHOMY HCIOJIb-
30BaHHUI0 HHQPACTPYKTYPHI, YTO B CBOIO
o4depens MPUBOINT K YBEITHUSHUIO BRIOPO-

' Heanoe H. Konuenuus KOMIIAKTHOTO TO-

pona [DnexkTpoHHBIH pecypc]. Pexxum nocryma:
https:/www.msk.kp.ru/
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coB CO,. Ilpu sTom ypbanuzanus Ha 060-
Jiee MO3THUX CTAAMSIX Pa3BUTHUS COIIPOBO-
JKJIaeTcs NPOABUHYTON 3HEPreTUUECKOU
CTPYKTYPOH U TOCYJapCTBEHHOMN MOIUTH-
KOH, HaIpaBJICHHOW HA YJIy4IlIEeHUE OKPY-
XKarolei cpeasl, YTO BeJeT K CHUKCHHIO
BeIOpocoB CO, [2]. JlaHHBIE TeopeTHye-
CKHE KOHIICTIIIMH CXEMaTHYHO TPEICTaB-
JIeHHI B Ta0. 1.

Bomnpocsl okpyxaromieid cpeanl ak-
THBHO OOCYKJIalOTCS KaK OT€UECTBEHHBI-
MU, TaK 1 THOCTPAaHHBIMU HCCIIeI0BATEN -
Mmu. CBogHas TabauIa Mo UCCIeJOBAaHUSIM
B3aMMOCBS3U YpOaHHU3aLUHN U BEIOPOCOB
CO, u mony4eHHBIM pe3yJibTaraM Ipea-
CTaBJICHa HIKE (Tadm. 2).

ABTOpBI TOAYEPKUBAIOT, YTO BBHI-
opocer CO, BpeaHBI IS 3M0POBBS JIIO-
ned u ans mnaHeTsl. OcoOeHHO OCTpo
npoOJIeMbl OKpYXKarouleil cpebl MposiB-
JSI0TCS HAa ypOaHU3UPOBAHHBIX TEPPHU-
topusx. C OIHOW CTOPOHBI, MOSIBICHUE
Y pa3BUTHE TOPOJCKHUX TEPPUTOPHI CIIO-
CcOOCTBOBAJIO POCTY OJIATOCOCTOSTHUS 00-
LIECTBA, Pa3BUTUIO KYJIBTYpHI, yBelnuye-

HUIO MHOT000Opa3us COLUaIbHOMN KU3HU.
C apyroii — ypbanuzamus npuBeia K BO3-
HUKHOBEHHUIO M 000CTPEHUIO OOJBIIOTO
KOJMYeCcTBa MpobieM, B TOM YHCIE TPO-
OreM okpyxatoriei cpenbl. [loaTomy yp-
OaHM3anus 3aclyXKuBaeT ocoboro pac-
cMoTpeHus [4].

Pe3ynpraThl SMIUPHUYECKUX UCCIIENO-
BaHUM 0 BiIUsSHUH ypOanmzanuu Ha CO,
HEOHO3HAYHBI. HeKoTOpBIe aBTOPHI TIPH-
XOJISIT K BEIBOZTY 00 yBEITMYEHUH 00 BEMOB
BbIOpocoB CO, B pe3yinpraTe ypOaHu3a-
uui [1, 5, 6]. EcTh Takke cMeIIaHHbIe pe-
3yJBTaThl B 3aBUCUMOCTH OT YPOBHS J0-
xX070B 1 ypbanuzaruu [3, 7]. Kpome Toro,
B pAJie cTaTel MPUBOISITCS BEIBOJBI O CHU-
KeHIH 00heMoB BEIOpocoB CO, B pe3yib-
tate ypOaHuzanuu [8, 9].

l'unoTe3a 00 HKOIOTUYESCKON KPUBOWA
KysHnena noareepxaeHa A BcexX CTpaH,
Bxoasimux B G7, kpome Amonuu [10], nns
CTpaH CO CPEIHUM W BBICOKHMM YPOBHEM
noxoxa [3, 11]. Insa Poccun HexkoTophie
aBTOPHI MOATBEPKIAIOT NaHHYIO TUIIOTE-
3y [12], a HexoTopsie HeT [13].

Tabnuua 1. TeopeTuyeckme KoHuenuun B3anMoceasv ypbaHmsauum
1 BbIBpoCOB yrnekucnoro rasa [3]

Table 1. Theoretical concepts of relations between urbanization and CO,

emissions

HanmeHnoBanue

MexaHu3M

Teopus 5K0JIOTMYECKOTO
nepexona

Konnenmus KoMImakTHO-
ro ropoaa
JKaromiei cpeasl |

Teopust 3K0I0rnUeCcKOi
MOJEPHH3ALUU
rorasza

rorasa |

Ypbauuszanusa T — pacmupenne HHPPacTPyKTypbl — HHTCHCHB-
HOCTb I10JIb30BaHMsI TPAHCHIOPTOM T — MOTPEOICHUE JIEKTPO-
SHEepruu T — BBIOPOCH YTIIEKUCIIOTOo ras3a 1

VYpbanuzanus T — Bricokas IIIOTHOCTh 3aCTPOUKHU U 3P PEKTHB-
Hasl cUCTeMa OOIIECTBEHHOI'0 TPAHCIIOPTa — MOTPEOICHUE dIIeK-
TPO3HEPTruH |, T MOE3IKHU Ha BEJIOCUIIEAAX —> 3arPA3HEHHUE OKPY-

Ypbanu3zanus Ha paHHEH cTaguu pa3BUTHSA — 00Jiee HHTEHCUB-
HOE UCIIOJIB30BaHUE HHPPACTPYKTYPBI — BBEIOPOCHI YTTIEKHCIIO-

Ypbanu3zamnus Ha Oonee MO3IHEH CTauU pa3BUTHS — OoJee mpo-
JIBUHYTas SHEPreTHUECKasi CTPYKTYpa U OPUEHTAIUS TTOJINTH-
KM Ha yJTydIIeHHe OKPY>KafolIel cpesibl — BEIOPOCHI YTIEKUCIIO-
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Tabnuvua 2. Pe3ynbTaTbl UCCNea0BaHWUM B3aMMOCBA3KN ypbaHnsauum
n BbibpocoB CO, 3apybexxHbiMM aBTOpaMu

Table 2. Relation between urbanization and CO, emissions: the results received
by foreign researchers

OOBICHSAIOIINE TIC-

ABTOp Crarbs e — Teorpadus PezynbraTsl
Salman u np. | Effect of urbaniza- | Yp6anuzauns, 65 ctpan, BerisiBniena ne-
tion and interna- | BBII, unciennocts | pasnene- peBepHyTas
tional trade on CO, | HaceneHus, moTpe- | HBI IO ypoB- | U-00pa3Has cBs3b
emissions across | OJICHHE JIEKTPO- | HIO JOXO- MeX1y ypOaHu3a-
65 belt and road suepruu, [T1U, Jla Ha HU3- nueit u BeIOpoca-
initiative coun- SKCIOPT U UMIOPT | KUK, cpeauuii | mu CO, B rpymne
tries (2020) U BBICOKUI C BBICOKUM YPOB-
HEM J0X0/1a
Rafaqget Ali Impact of urban- | Yp6anuzanus, mo- | [lakucran Ypbanuzanus oxa-
U Jap. ization on CO, TpeOJIeHne JJIeK- 3BIBAET MOJIOKH-
emissions in Tpo3Hepruu, BBII TEIBHOE BIUSHUE
emerging econo- Ha BBIOPOCHI
my: Evidence from
Pakistan (2019)
QichangXie |Combined nonlin- |Yp6anusanus, IIpoBunuun | HeogHOpoaHbIE
U JIp. ear effects of eco- | BBII, moTpebne- | Kuras pE3yJIBTaThI s
nomic growth and | Hue aeKTpoIHEP- pa3HOro ypoBHS
urbanization on THH, pacpocTpa- J0xona u ypoaHu-
CO, emissions in | HEHUE TEXHOJIOTUI 3a1un
China: Evidence | u npoMmblllIeHHAS
from a panel data | MmogepHH3auus
partially linear ad-
ditive model (2019)
Hamisu Sadi | Urbanization Ypb6anunzanus, CuHranyp Ypbanuzamnus oka-
Ali unp. and carbon diox- | BBII, oTkpsITOCTB 3BIBaET OTPHIIA-
ide emissions in TOPTOBIIH TEIBHOE BIUSHUE
Singapore: ev- Ha BBIOPOCHI yTIIe-
idence from porna
the ARDL ap-
proach (2016)
Bin Xu u ap. |A quantile re- VYpbanuzanus, IIpoBunnium | Bausaue ypoa-
gression analy- YHCJICHHOCTh Hace- | KuTas HH3ALHUH T10JI0-

sis of China’s pro-
vincial CO, emis-
sions: Where does
the difference

lie? (2016)

nenus, BBII, suep-
103 GEKTUBHOCTD,
HHIyCTpUaIn3a-
U, CTPYKTypa
SHEepPruu

KUTEIBHO BIINS-
€T Ha BBIOPOCHI
CO, (BnusiHUE BO3-
pacTaer OT HUXK-
HEro KBaHTHJIS

K BEpXHEMY)
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OKoHYaHWe Tabn. 2

End of table 2
ABTOp Cratbs OGSO Teorpadus PezynbraTsl
PEMCHHBIC

Susan Sunila | Determinants Ypbanuszanus, 69 crpaH, YpOaHuzarus oxa-

Sharma of carbon diox- temm pocta BBII, |pa3snene- 3BIBaET OTPHIIA-
ide emissions: OTKPBITOCTh TOP- | HBI IO YPOB- | TEJIBHOE BIIMSIHHE
Empirical evidence | roBnu, norpebmie- |Hio J0X0- JUTst o01eit Moxeu
from 69 coun- HUE JJIEKTPOIHEP- | J1a HA HU3-
tries (2011) Tun KU, cpeqHuit

Y BBICOKU U
Phetkeo Does urbanization |YpOaHuzamus, 99 ctpaH, YpbOanu3zanus oka-

Poumanyvong | lead to less ener- | BBII, sHeproem- | pazzneine- 3bIBAET MOJIOXKHU-

u IIp. gy use and lower | KOCTb, IOJISI IPO- | HBI 10 yPOB- | TEJIBHOE BJIUS-
CO, emissions? A | MBIILIJIEHHOCTH HIO J0XO- HUE Ha BEIOPOCHI
cross-country anal- | B BBII, gons che- |na Ha HU3- BO BCEX IPyIax;
ysis (2010) pel yenyr B BBII, | kuif, cpeaHuil | HAMOOIbIIEE BIH-

NOTpeOICHHUE TIeK- | K BBICOKHI SIHUE BBISBIICHO
TPOIHEPTHU B CTpaHax Co cpell-
HUM J0XO0JI0OM

Hcmounuk: cocTaBICHO ABTOpPaMH.

Yto KacaeTcs MCCleJ0BaHUNA Ha OC-
HOBE JaHHBIX 10 POCCUUCKUM PErHOHaM,
TO 151 OOJIBIIMHCTBA PETHOHOB C BBICO-
KUMH JTOXOJAaMH XapaKTepeH OO poCcT
YPOBHSI 3arpsI3HEHUS C Pa3BUTHEM 3KOHO-
MWKH, a JIJISI PETHOHOB C HU3KHMHU JKO-
JIOT0-3KOHOMHYECKUMHU MOKa3aTeNIMHU
xapakTepHo yMmeHbieHue. K Haubomnee
Pa3BUTHIM PETHOHAM OTHECEHBI PETUOHBI
C BBICOKOH JTOJICH METaJUTypriH, JOOBIBAO-
[IUX TTPOM3BOJCTB U LEJUTION03HO-0yMaK-
HOU MPOMBINIIIIEHHOCTH. IMEHHO 3TH mpet-
MIPUSTHUS 3ar PSI3HAIOT OKPYKAIOIIYIO CPEAy
CUJIbHEE OCTalbHBIX. B manHOM mccieno-
BaHHH TUIIOTE3a O CYIIECTBOBAHIH PKOJIO-
rudeckoi KpuBoit Ky3Hema miist 60IbIIwH-
cTBa peruoHoB P® He noaTBepauiIach, Tak
KaK paccMaTpHBaeMble PETHOHBI HAXOST-
cs Ha Bocxoasel kpusoit Kysnena [14].

Ilo MHEHHIO HCCIeOOBaTEIICH, PKO-
JOTWYECKas TOJUTHKA JOJDKHA TOMI-
pa3yMeBaTh yBeIWYEHHWE HWHBECTUIUN
B MHQPACTPYKTYPY JJIS TOBBIIICHUS SHEP-
ro3QQeKTUBHOCTH ¥ aKTUBU3AIUHU TIOTH-

THUKH DHEProcOEpexXeHUs C LENbI0 COKpa-
LIEHUS HEHYXHBIX MOTeph dHepruu [13].
ABTOpBI PEKOMEHIYIOT Pa3BUBATh TaKHe
WCTOYHUKH BO30OHOBIISIEMON DHEPTHH,
KaK COJTHEUHAasl DHEePTrus, TUIPOIHEPTHUs,
SHEprus BeTpa Ha CyIe U B Mope U Ap. [3].

Taxxe NPOBOAMINCH UCCIIEIOBAHUS
B3auMocBA3u nuHTeHcuBHOCTH HUOKP
u BeIOpocoB CO,, 111 B pe3ysbTare BhI-
SICHUJIOCh, YTO yBEIMYCHUE WHTECHCHB-
vHoctu HUOKP camxkaet BeiOpock CO,.
CTparerus TEXHOJOTHYECKOTO COTPY-
HUYEeCTBa MEXAY CTpaHaMHU 11 OOMeHa
3HAHUSMH U TIOBBIIICHHS TPOAYKTHUBHO-
CTH UCCIIEIOBAaHUU U pa3paboOTOK MOMO-
XKeT B 00prOe ¢ m3MeHeHueM kimmarta [10].
B 10 e Bpems pa3paboTka TEXHOIOTHH
1 COOTBETCTBYIOIINX PEIIEHUH B 001acTH
HSKOHOMUYECKON MONUTHUKHU TAKKE MOXKET
CMATYUTH BO3JCHCTBHE YKOHOMHUYECKOU
NesATEIbHOCTU Ha 3arps3HeHHE BO3IY-
xa [10, 14, 15].

Uto kacaeTcs pOJNM MPSAMBIX HHO-
CTpPaHHBIX UHBECTHIINH, 3/IeCh BaXKHO CO-
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CTOSTHHE IKOJIOrMYECKOr0 PeryIupoBaHus
B IPUHUMAIOLIEH CTpaHe. bONbIIMHCTBO
pa3BUBAOMIUXCSI CTpaH, KaK IpaBU-
JI0, UMEIOT OoJiee caab0€e DKOJIOTHYECKOE
peryaupoBaHue, 4eM pa3BUTHIE CTpa-
Hbl. TpaHCHaLlMOHAJIBHBIE KOPIOPAIUH
MOTYT BBIBOAUTH CBOIO J€ATEIBHOCTH
13 CTPaH C KECTKUM 3KOJIOTHYECKUM pe-
TYJTUPOBAHHEM B Pa3BUBAIONIMECS CTpa-
HBI, 9TOOBI COKPATUTh PaCcXOIbl Ha OOpb-
Oy c BeiOpocamu. CienoBaTenbHO, U3-32
MPUTOKA MPSIMBIX WHOCTPAaHHBIX MHBE-
CTUIIMH pa3BUBAIOIIUECS CTPAHBI MOTYT
CTaHOBUTHCS pallOHOM 3arpsA3HEHUs, Mo-
CKOJIBKY IPSMbIE HWHOCTPaHHBIC HHBE-
CTUIWH yBeNW4YnBatoT BeIOpockl CO, [3].
UYro6bl n30exaTh JaHHOH 3aKOHOMEPHO-
CTH U, HAIPOTHUB, UCIOIB30BATh IPEUMY-
LIECTBA, CBS3aHHBIE C TPUTOKOM MPSIMBIX
MHOCTPAaHHBIX WHBECTHUIINI, HEOOXOAMMO
B TOM YHCJI€ Pa3BUTHE 3aKOHOIATENHCTBA
B chepe oKpy KaroIieit cpesl.

3ayacTyr0 HEOJHOPOIHOCTb MEXIY
CTpaHaMH U pETHOHAMHU BHYTPH CTPaHBI
¢ Touku 3peHus BeiopocoB CO, u cBA3aH-
HOHM ¢ HUMH DKOHOMHUYECKOU JIEITEILHO-
CTHU SIBISIETCS CYyLIECTBEHHOU. B cBs3mu
C 3TUM HEKOTOPBIMU aBTOPAMHU NPUMEHSI-
eTcs MOJIeNIb KBAaHTUIIbHOM perpeccuu [16,
17]. JJaHHBII METOJ UCTIONIB3yeTCA B pALie
crareii [3, 5, 11]. B njanHOM HccieqoBaHUT
MBI TaKXe IPUMEHSIEM 3TOT METO/I.

4. MeTopgonorua uccnenoBaHuA

4.1. Memoowt ananusa

B nameit pabore ucmonab3yeTcs Me-
TOJl KBAHTUJIBHBIX PErpeccuil Ha OCHO-
BE€ MMAHEJIBHBIX JAHHBIX C UCIOJIb30BAHU-
eM MeTojia ontuMmuianuu Monte-Kapio
¢ Mapkosckumu nersimu (MCMC). Meton
KBaHTUIIBHBIX pErpeccHii ObII BIIEpBbHIE
npeacTaBiieH B ctaThbe [18].

KBaHTHNIBHBIE perpeccUM HCHONb-
3yIOTCSI, KOT/1a OOBSICHSIONINE TTEPEMECH-
HBIE MOT'YT OKa3BIBATh Pa3IUIHOE BJIU-
SHUAE B Pa3JIMYHBIX TOYKaX yCJIOBHOTO
pacnpeneneHuss 3aBUCUMON MEpEeMEH-

Hoit. Biiaronapsi 3TuM reTeporeHHbIM (-
(exTaM MOXHO IOJTY4YUTHh BBIBOJIBI, KO-
TOpBIE HEBO3MOXHO CAE€JaTh Ha OCHOBE
perpeccuu, B paMKax KOTOPOM OLEHHBa-
IOTCSl CPEHUE 3HAYEHU S 3aBUCUMOM Iie-
PEMEHHOM.

J[aHHBIM METOX UMEET CIIENYIOLIUE
MPEeNMYIIecTBa 0 CPABHEHUIO C METO-
JIOM HAaUMEHBIINX KBaApaToB. Bo-nepBbIX,
KBaHTHUJIbHAsl pErpeccHusi HE OCHOBAaHA
Ha CyIIECTBOBaHUHU ()yHKIMH MOMEHTOB.
Bo-BTOpBIX, pe3ynabraTsl 6ojee ycToWuu-
BBI, T.K. Ha HUX HE BIUSIOT «BBIOPOCHD).
B-TpeTbux, He nenaeTcsa NONYyUIEHUU
0 pacnpeneseHuu, YTO M03BOJISIET MOY-
4uTh 00JIee TOUHBIE PE3YIIBTATHI OICHKH.
B-ueTBepThIX, B MOZIEIN MUHUMU3HPYET-
Cs CyMMa KBaJIpaToOB OCTaTKOB METOAOM
JUHEHHOTO MPOTPAaMMHUPOBAHUS, U MO-
JIeNTb BKITI0YaeT B ce0sl YIIPOIIEHHBIN TeCT.
MeTton KBaHTUJIBHBIX PErPECCUM COCTO-
ATEJbHBIA U yCTOWYUBBIN, 0COOEHHO ec-
JI1 UMeeT MECTO reTepOCKEeTaCTUIHOCTh
OMMOKH U pacupeneieHue He SBIsCTCS
HOPMAJIBHBIM [5].

I'padux mmoTHOCTH pacmpeneneHus
BeIOpocoB CO, Ha OCHOBE NAaHHBIX, HC-
MOJb3yEMbIX B HAallEM HCCIEIOBAHUU,
MpEeACTaBJIECH Ha puc. 3.

° T T T T T

Ico2u

Puc. 3. IpadvK NNoTHOCTKM pacnpefeneHms
Bblbpocos CO,

Fig. 3. Probability density function of CO»
emissions
CornacHo rpaduKy, MOKHO CAenaTh
BBIBOJ] O TOM, YTO TNIOTHOCTH pacupeese-
HUA sBIseTcst N-00pa3HOiA, TO3TOMY IIesie-
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c000pa3Ho MPUMEHEHNE KBAaHTHIBHBIX pe-
rpeccuil 1 Metoza oreHKH Monte-Kapio
¢ MapKkoOBCKMMH LENSAMH, KOTOPBINA OyaeT
OIIMCaH HUXKE.

[TanenpHBIE TaHHBIE OOBIYHO UCIIOJIb-
3YIOTCSI AJI TOTO, YTOOBI yuecTb HEHAOIIO-
JTaEMYI0 T€TepOreHHOCTh U UCTI0JIb30BaTh
nperMyliecTBa MeTona (pUKCHpPOBaHHBIX
3ddexToB. [lockobKy Kak METOM KBaH-
TUJIBHBIX PErpeccuid, Tak U MeTol (UK-
CHUPOBaHHBIX 3Q(PEKTOB UMEIOT CBOH IIpe-
HMYIIECTBA, 00bEAMHEHNE 3TUX METONIOB
MIPUBJIEKJIO BHUMaHUe yueHbIX [19].

B wactHOocTH, Powell mpemioxun
METOJ, OCHOBAaHHBIH Ha HEagJUTHUB-
HBIX (uKcupoBaHHHIX 3ddexrax [20].
BonpmuHCTBO METONOB OLEHUBAHUS
KBAaHTUJIBHBIX PErpecCUil Ha OCHOBE Ma-
HEJbHBIX JAaHHBIX BKJIIOYAIOT aAJgUTHB-
Hble (uKcHpoBaHHbIE (D (HEKThI, KOTOPbIC
pa3nensdioT ClydaiHyo OmMOKY M MOJ-
pasyMeBaloT AOMYyIIEHHE, YTO Mapame-
TpbI BapbUPYIOTCS TOIBKO Ha OCHOBE Ba-
PBUPYIOIIEroCs CO BpeMEHEM KOMIIOHEHTA
ook, MeToj1, OCHOBaHHBIH Ha HEa I u-
THBHBIX (PMKCHPOBAHHBIX A PeKTax, Moa-
pa3yMeBaeT OLIEHKY Ha OCHOBE BapHalluu
«BHYTpW» IS Lened uaeHTU(UKauuu,
HO TIPH 3TOM IO3BOJIAET COXPaHUTh CBOM-
CTBO HepasleseMoil OmIMOKH, KOTOpOe
ABJISIETCS TPEUMYIIIECTBOM KBAaHTUIIBHBIX
perpeccuid. Takoii mogxoa MO3BOASET AO-
CTUYb TOYHOCTH OLIEHKH AJIS OTAEIBHBIX
KBaHTHUJICH.

PesynbraThl cUMylIsnuM mOKasa-
JIW, 4TO JJAHHBIH METOJ paboTaeT Xopo-
1110, Ja’ke KOTJla KBAaHTHUJIbHAS perpeccus
C MHCTPYMEHTAJbHBIMHU IIEPEMEHHBIMU
U KBAaHTHJIBHBIM METOJ OLEHKHU C agu-
THBHBIMHU (DUKCHUPOBAHHBIMH 3P PeKTaMu
SIBIISIIOTCSL cMelleHHbIMU. KBaHTHUIIbHAS
perpeccus ¢ MaHeIbHBIMU JaHHBIMHU CO-
CTOSITENIbHA /11T HEOOIBIIOTO KOJIMYECTBa
OOBSICHSIONIUX MEPEMEHHBIX M NPOCTa
B npuMmeHenud [20].

CymecTByeT HECKOIBKO MOAXO0JI0B
K OILIECHMBAaHMIO KBaHTUJIBHBIX perpeccuit

C MMaHEeIHLHBIMH JaHHBIMH, B T. 9. METOJIbI
MounTte-Kapino ¢ MapKoBCKUMH IEMs-
mu u gridsearch [19, 20]. Ecnu o6bsc-
HSIOIIUX TIEPEeMEHHBIX OOJIBIIIE, YeM JIBE,
TO B KQUECTBE METO/a ONTUMHU3AIUH -
¢dexTuBHEE MCTIONB30BaTh He gridsearch,
a Mmetog Monte-Kapyio ¢ MapkoBckumu
uenamu [20].

B pamkax metona Moute-Kapno
¢ MapkoBCKMMU LENSAMHU, MOCTPOUB
MapkoBCKYIO IIelb, PaBHOBECHOE pac-
npenesieHne KOTOPOU —ATO IeJIEBOE pac-
npeaeneHne, MOKHO TOIYUYHTh BEIOOPKY
C IIeJIeBBIM pactipeneneHueM. Uem Oomblire
maroB OyZIeT HCIIOJIb30BaHO, TeM OIMKe
pacnpeseneHue BhIOOPKU OYIET K IIeJIEBO-
my 2. Meroq MCMC moaXOauT AJist CIy-
YaeB CIIOKHBIX QYHKIHHA pacipeesieHus,
a Tak»e KOrjJa MakCHUMHU3aIus IeJIeBOM
(byHKIUH ABJISETCSA TPYIOCMKOM, HAIIPH-
MEp B CiIydae HApYIICHHUS HETPEPHIBHO-
CTH WJIW BOTHYTOCTH IENEeBOH (yHKIUH,
LIMPOKOro JHana3oHa NapamMeTpoB U T. 1.
Meton MCMC siBnsieTcst AOCTaTOYHO pac-
MPOCTPAHCHHBIM BaPUAHTOM MPUMEHEHUS
BbaiiecoBckoro mMeTosa oleHUBaHUS, T0-
CKOJIBKY TIO3BOJISIET N30€KaTh TPYIHO BHI-
YUCISIEMBIX HOPMAJIU3YIOIUX KOHCTAHT,
XapakTEePHBIX JJIsI allOCTEPUOPHBIX pac-
npeaenenuit [21].

Jnd nocTpoeHus LEnerd HUCIOJb3y-
FOTCSl Pa3JIMIHBIC aITOPUTMEBI, B TOM YHC-
Jie anroput™M Metpononuca—l'acTunrca.
Anroputm Metpononuca—I'actunrca, uc-
nosib3yeMbld B Metoge MCMC, renepu-
pyeT MapKOBCKYIO IIETb, UCIOIb3Ys BCIO-
MOTaTeIbHY0 QYHKIIUIO pacipeesieHus
1 GUIBTPAIUIO HOBBIX 1aroB . Takum 00-

12 MapkoBckass nenb Moute-Kapno
[OnexTpoHnHEIt pecypc]. Pexxum noctyma: https:/
blog.stata.com/2016/11/15/introduction-to-bayesian-

statistics-part-2-mcmc-and-the-metropolis-
hastings-algorithm/

13 Anroputm MeTtpomnonuca — [acTuHrca
[OnexTponnsIit pecypc]. Pexxum goctymna: https:/
blog.stata.com/2016/11/15/introduction-to-bayesian-
statistics-part-2-mcmc-and-the-metropolis-
hastings-algorithm/
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pa3oM, Ipu MOCTPOCHUY MOJIETU MOXKHO
Y4eCTh OCOOCHHOCTH TUIOTHOCTH pacipe-
nenenus Beiopocos CO,.

BakHBIM acTIeKTOM HCIIOTB30BaHUS
JIAHHOTO METOJIa SIBIISIETCS OIpeeIIeHHe
KOJIMYECTBA IIAaroB, KOTOpOe MoTpeldy-
€TCs JUISI CXOAMMOCTH K CTAallHOHAPHOMY
pacupeseeHHI0 ¢ IpueMIIeMoil omuo-
Koi. CTOMT OTMETHTh, YTO TOYHBIX PEKO-
MEHJIaIui 10 KOJWYECTBY IIaroB, KOTO-
PBIE CTOUT UCTIONB30BATh IPH MOCTPOSHHUH
Mozenu, He cyulecTByeT. KonnuecTo ma-
OB O0BIYHO MOJOUPAIOT, CTPOST HECKOIBKO
MoJIeTieH C pa3HbIM KOJIMYECTBOM IIIaroB.

s mocTpoeHusi KBaHTUJILHOU pe-
TPECCUU C TTAHETBHBIMU JaHHBIMU HCIIOTh-
30Ballach KomaHJa qregpd mporpamMMBbl
Stata [20]. Cneqyroias 4acTh MOCBSILIEHA
OMKMCAHUIO JAaHHBIX M IEPEMEHHBIX, BKJTIO-
YCHHBIX B MOJICIb.

4.2. /lannvie u nepemennvle

DKOHOMETPHUUYECKOE HCCIIeIOBaHUE
OCHOBAHO Ha JaHHbIX 10 77 peruonam P®
3a mepuon ¢ 2001 mo 2015 1. BKITIOYUTEINb-
HO. UcTouHuku nanHbIX — DenepanbHad
ciyk0a rocyqapCTBEeHHOW CTaTHUCTH-
ku'* u EnuHas MeXBeOOMCTBEHHAS WH-
(hOopManMOHHO-CTaTUCTHUECKAS CHUCTE-
Ma (EMUCC) P,

B kxadecTBe 00BACHSIEMON MEpEeMeH-
HOUM B3AT MoOKazarenb BeIOpocoB CO,
Ha Aylry HaceleHHs. B manHOM moka3za-
TeJIe YUTEHBI BRIOPOCH B aTMochepy 3a-
TPSI3HSIOMUX BEUIECTB, NOCTYMAIOMMNX
B aTMOC(EpHBIN BO3AYX B pe3ybTare Te-
IJIO3HEPTreTHYECKUX MPOIIECCOB, HANPaB-
JIGHHBIX Ha BBEIPA0OTKY SIEKTPOIHEPTUHU
Y TETJIOPHEPTuH (BKIII0OUas ropsdee BOJO-
cHabXeHWE) Ha TIPOU3BOJICTBEHHBIC HY K-
IIbl U Ha HY>XHBI HaceneHus. [lokazarens

4 ®enepanpHas cayx0a rocyaapcTBeHHOM
cratuctuku (Poccrar) [DnexkTpoHHEIH pecypc].
Pexxum noctymna: https:/www.gks.ru/

'S EnuHas Me)XxBeJOMCTBeHHass HH(popMa-
HUOHHO-cTaTucTHueckas cucrema (EMUCC)
[OnexTponnsIii pecypce]. Pexxum goctyna: https:/
www.fedstat.ru/

BrIOpocoB CO, B3sT M3 0a3bl JaHHBIX
EMUCC.

OO0BscHAIONNE TTEPEMEHHBIC — BaJIO-
BO permoHanbHbIN mponykT (BPIT) Ha my-
my Hacenenusi, BPII Ha nymy HaceneHus
B KBaJIpaTe, NOCTYIJICHUE TPSIMBIX HHO-
CTPaHHBIX MHBECTHIMH Ha AyIIy Hace-
JIeHHSs, TOTpeOIeHHE DIIEKTPOIHEPTUH
Ha JIyIIy HacelleHUs, 3aTpaThl Ha TEXHO-
JIOTHYECKHEe MHHOBAIMK Ha YTy Hacele-
HHS ¥ TIepeMeHHasi, OTpakaromias ypoa-
HU3AIHIO0 — 10JI TOPOACKOTO HaCEJIeHHUSI.
OOBsCHSIOIINE IEPEMEHHBIE COCTABIICHBI
Ha ocHoBe 0a3bl naHHbIX Poccrar.

Bxkirouenne B MozieNb BaJoOBOTO pe-
THOHAJFHOTO MPONYKTa Ha AYIIy Hacese-
HUSI TTO3BOJISIET TPOBEPUTH TUIIOTE3Y O CY-
LIECTBOBAHMHU HKOJOTHYECKON KPHBOH
Ky3sHerna, T.e. 0 TOM, 4TO BIUSHNE BaJIOBO-
T'0 PETHOHAJBLHOTO POYKTa Ha BEIOPOCH
CO, nmeet popmy nepesepuyToit U [22].

Jns BKIIFOUEHUS B MOZAEIDb BCE Tepe-
MEHHBIE, KpOME J0JIH TOPOJICKOTO HACee-
HUs1, OBLIIN JTOTapU(PMHUPOBAHEI.

Pacmudposka nokazareseii, UCIIONIb-
3yEMBIX ISl IOCTPOCHUS MOJIEIH, MIPE-
cTaBJieHa B Ta0II. 3.

Jlanee B Tabi. 4 mpencTaBlieHa OIH-
caTelbHas CTATUCTUKA UCTIONH3yEeMBIX T1e-
PEMEHHBIX.

Ha ocHoBe ananu3a qaHHbIX Taoiu. 4
MOJKHO CZIeNIaTh ClIeAYIoNIre BBIBOABI. Bo-
MEPBBIX, MEXy PETHOHAMH HAOIIIONAI0T-
Csl CYIIECTBEHHBIE PAa3INYUs BHIOPOCOB
YTIIEKHCIIOTO Tra3a B arMocdepy. PazHuma
MEX 1y MUHUMAJIbHBIM U MaKCUMaIbHBIM
3HaYeHUeM Jiorapudma nepeMeHHON BBI-
opocoB CO, cocTaBisieT IpUMEPHO 5 pas.

Bo-BTOpBIX, 3HaUEHUE BAJIOBOTO pe-
THOHAJFHOT'O MPONYKTa Ha AYIIy Haceie-
HHS B BRIOOpKE Tak)ke CYyIIECTBEHHO Ba-
ppupyeTcsa. B-TpeTbux, MUHUMAIILHOE
3HaueHUe JiorapudmMa NoCTyIICHUS Tpsi-
MBIX HHOCTPaHHBIX MHBECTHUIIMH Ha YTy
HaceJICHUS SIBIISICTCS OTPUIIATENBHBIM, T. K.
B HEKOTOPBIX PETHOHAX 3HAYCHHE TAHHOTO
MOKa3aTells MEHBIIIe €UHUIIBI, TOCKOJIBKY
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Tabnuua 3. MokasaTenu, ucnonb3yembie B MOAENN, U UX 0603HaYEHUS

npu paboTe B nporpamme «Stata»
Table 3. Variables employed in the model and their names in Stata

O6o3HaueHUE
HepeMeHHaa " €AUHUIlIa UBMECPECHUS
B IIpOrpaMme
O0bsicHsiIeMbIe
BeiOporreHo B atMocdepy 3arpsA3HSIOMUX BEIIECTB 32 OTYCTHBII IOl OT CHKHU-
TaHUS TOIINBA (7151 BBIPAOOTKH JIEKTPO- H TEIUIORHEPTUH) (YTICPO OKCH) lco2u
Ha YOIy HACENEHUS, (T/9en.), morapupm
O0bscHAIOIINE
BPII Ha nymry Hacenenus (py0./4en.), morapupm Icgrpu
BPII na nymry Hacenenus B kBagpare (py0./4en.), morapudm legrpu2
[MocTynienne npsIMBIX HHOCTPAHHBIX MHBECTHIIMN Ha AyNIy HacesneHus (pyo./ Ifdiu
YelL.), Jorapuhm
[oTpebiieHne MEKTPOIHEPTHH HA TyITy HaceneHus (kBT/4 Ha demoBeka), 10- leuu
rapum
3arparbl Ha TEXHOJOTMUECKUE HHHOBAIMK Ha JyIly HaceleHus (py0./4en.), 1o- lticu
rapudm
Homns roponckoro HaceneHus (%) shup

B HUX HE TIOCTYHAIOT MPsIMble HHOCTPaH-
HBbIC UHBCCTUILIUH.

B-geTBepThIX, HOTpEOICHIE AEKTPO-
SHEPTrUH Ha TyIIy HACEJICHHS TaKXe Cy-
IIECTBEHHO BapbUPYETCS MEXK/Y peruoHa-
mu. Kpome Toro, MUHMMalbHOE 3HAYCHUS
norapudma 3aTpar Ha TEXHOJIOTHYECKHUE
WHHOBAallUM HA AYINY HACCJIICHUA SABJIACT-

Csl OTPULIATEIBHBIM, T.K. B HEKOTOPBIX pe-
TMOoHaxX 3HAYCHUEC NAaHHBIX 3aTpaT MCHb-
me equHUNbl. YTo KacaeTcsa OCHOBHOM
MepEeMEHHOM, TPEJACTABISIIONICH HHTEPEC
B JIAaHHOM HCCIIEJIOBaHUH, 3HAYEHHE MEXKTY
MHHUMAaJIbHBIM U MaKCHMAaJIbHBIM 3HAYe-
HHEM JIOJIM TOPOJICKOTO HACEJICHUSI B BbI-
OopKke pasziauyaeTcs MpuMepHO B 4 pasa.

Tabnuua 4. OnucaTtenbHasa CTaTUCTUKA
Table 4. Descriptive statistics

[lepemennas qﬂcg;);;?mo_ Cpennee COTT?J{IT;I; 11;(:: MuHuMyM Maxkcumym

Ico2u 1,155 -5.032926 1.178787 -10.27333 -2.640869
legrpu 1,155 11.66074 .872899 9.278041 14.24605

lcgrpu2 1,155 136.7342 20.32702 86.08204 202.95
Ifdiu 1,054 6.770865 2.494601 -5.611398 13.02108
leuu 1,155 8.630256 577144 7.11445 10.40906
Iticu 1,131 6.744076 1.699234 -.569849 11.66549
shup 1,155 69.87475 12.39798 26 100
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Ha puc. 4 npencrasnen rpaduxk jio-
rapupma BeiOpocoB CO, Ha aymy Hace-
JICHUS.

o

10
L

quantiles of Ico2u
8
.

6

4 6
fraction of the data

Puc. 4. Tpadvk norapudma Bbibpocos CO,
Ha OyLly HaceneHus

Fig. 4. Logarithm of / CO» emissions per capita

Ha rpaduke BugHA HEOJHOPOJHOCTH
3HAYEHUH MEPEMEHHOM, MO3TOMY 1IeJIeco-
00pa3HO MPUMEHEHUE METO/a KBAHTHIIb-
HBIX perpeccuil.

MEI OlleHHBaeM CIEAYIOIYIO CIeI -
(UKaIO 3KOHOMETPHUIESCKON MOJIEIIH:

ICO,, = ¢, +ﬂ]lcgrpuit = 132 (lcgrpuit)+

+ Blfdiu, + B,leuu, + Blticu, +

+ Byshup, + &, ey

[Hanee mpencraBiaeHbl pe3yibTaThbl
OLICHKHM YKOHOMETPUUYECKON MOJEIU C II0-
MOIIBIO METOJIa KBAaHTUJILHOU PErPECCUU
HA OCHOBE ITAHEJIbHBIX JAHHBIX.

S. Pe3aynbTaTbl OLE€HKHN

3KOHOMETpUYECKOon Moaenu

B pesynberare NOoCTpOECHHUS MaHENIb-
HBIX KBaHTHUJIBHBIX PErpeccuil ¢ uc-
[I0Jb30BAHUEM METOAA ONTHUMH3ALHUHU
MonTte-Kapno ¢ MapkoBcKUMH Lems-
MU Oblila BbIOpaHa MozeNb, Haulyd-
muM 00pa3oM ONHUCHIBaIOUIas JAaHHBIC.
[lonyuyeHHBIE pe3yJbTAThl OTPaKEHBI
B Tabi. 5. [locTpoeHne MOJIETH OCYIIECT-
BJISIIOCH ¢ pa30uBKOM Ha kBaHTHIU: 10,
25, 50, 75 u 90 %. Takxe B Tabmn. 5 npea-

CTaBJICeHA MOJIECJIb ¢ (PUKCHUPOBAHHBIMU
s dekTamu.

I'nmoresa o cymecTBOBaHMH 3KOJIOTH-
yeckol kpruBoi Ky3Hena BbITOTHSAETCS 1715
50, 75 u 90 % xBanTuaeii. Hanbonpiuii
addekT mpociexuBaetTcs B 75 % KBaHTHUIIE,
TJIe IPY YBEITUYCHUH BaJIOBOTO PETHOHATH-
Horo nipoxnykta (BPII) Ha gymry Hacenenus
Ha 1 % 00peM BBIOPOCOB yTIIEKHCIIOTO ra3a
yBenu4uBaeTcs Ha 2,645 %, a npu yBenu-
yenuu BPII Ha nymry HaceneHus B KkBaapa-
Te Ha 1 % 00BbeM BHIOPOCOB YIVIEKHCIIOTO
raza cHmkaercs Ha 0,136 %. O6parHbIii
addext mpocnexuBaetcs B 25 % KBaH-
Truie. COOTBETCTBEHHO, B HEM THIOTE3a
0 CyIIIECTBOBAaHUH 3KOJIOTUYECKONW KPUBOU
Ky3nena He moaTBEp:KaaeTCsI, UTO CIIPaBE-
nuBo u A 10% kBartuis. HeomHoponHbie
PE3YIBTATH JJIs1 peruoHOB Poccum Takxke
OBLITH TIOTYUYeHBI B CTaThe [14].

BnusHue mpsAMBIX WHOCTpPaHHBIX
nHBecTULINH Ha BeIOpockl CO, BHISBIIE-
HO Ha ypoBHe 50 u 90 % kBanTuneil. Ilpu
ATOM pe3yJIbTaThl MOKa3aJu, YTO MPSIMbIC
nHoctpanusie nusectuuun ([TMN) cmo-
COOCTBYIOT CHUKCHHIO YPOBHS BEIOPOCOB
CO,, korna maHHas MepeMeHHas 3HAYH-
Mma. B 50% kBaHTHIE yBenIHUeHHE TIOCTY-
mnenuit 1NN va nymy Hacenenus Ha 1 %
MPUBOJUT K CHUIKEHHIO 00heMa BBIOPO-
coB CO, Ha 0,047 %, a B 90 %-M KBaHTH-
ne—Ha 0,029 %.

Bo Bcex kBanTuiax 10, 25, 50, 75
n 90 % yBenuueHne MOTPeOICHUS DIIEK-
TPORHEPrUuu Ha Aylry Hacenenus Ha 1%
MPUBOJUT K YBEIUUSHUIO 00’beMa BEIOPO-
COB yriekucioro rasa: Ha 1,133, 1,032,
1,370, 0,757 u 0,899 % cOOTBETCTBEHHO.
Hawnbonwiiee BiusiHUE BHISBICHO B KBaH-
THIISIX C HU3KUM M CPEAHUM yPOBHEM BBI-
OpocoB. BrIsiBiieHHas MONOKUTENbHAS B3a-
MMOCBSI3b TIOTPEOJICHUS 3NIEKTPOIHEPTHH
u BeIOpocoB CO, cornacyercs ¢ pe3yib-
TaTaM¥ UCCIEAOBAHUN JPYTHUX aBTOPOB.

B3anMoCBsI3b 3aTpaT Ha TEXHOJIOTHYE-
CKkMe WHHOBAIuu 1 BeIOpocoB CO, B gan-
HOM HCCIIEJOBAHUHW BBISIBIICHA HA YPOB-
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Tabnuvua S. Pe3ynbTaTbl OLEHKU NaHEeNbHOW KB3HTUIbHOM perpeccum

C ucnonb3oBaHMeM MeToaa onTumMmusauum MCMC
Table 5. The results of estimating panel quantile regression with MCMC method

ITepemennas | Fe (robust) ql0 q25 q50 q75 q90
-0.453 0.183 -0.654%** 0.4397%** 2.645%%* 1.604%**
lcgrpu
(0.514) (0.152) (0.032) (0.010) (0.829) (0.373)
0.014 -0.023*** 0.023*** | -0.015%** | -0.136%** -0.042%**
lcgrpu2
(0.023) (0.007) (0.002) (0.000) (0.038) (0.016)
0.009 -0.004 0.004 -0.047%** -0.016 -0.029%**
Ifdiu
(0.007) (0.003) (0.002) (0.000) (0.014) (0.005)
0.362%* 1.333%** 1.032%** 1.370%** 0.757%%* (0.899%**
leuu
(0.178) (0.017) (0.009) (0.003) (0.079) (0.018)
0.017 0.011 -0.095%** | -0.170%** 0.038 -0.368%**
Iticu
(0.016) (0.011) (0.007) (0.002) (0.030) (0.0006)
0.022* -0.017%%* 0.015%** | -0.001%** 0.038*** 0.004***
shup
(0.012) (0.001) (0.000) (0.000) (0.008) (0.001)
-6.403
_cons
(3.871)
N 1050
R*2 0,0611

Ilpumeuanue: B ckoOkax ykaszaHbl cTaHAapTHbIE omuoOky; p < 0,1, **p < 0,05, ***p < 0,01.

He 25, 50 u 90% xBanTunen. B maHHBIX
KBAaHTIISX YBEIWUCHUE 3aTPaT HA TEXHO-
JIOTHYEeCKHEe MHHOBAIIMY Ha ATy Hacele-
Hus Ha 1 % TPUBOAUT K CHMXKEHHIO 00B-
eMa BEIOpPOCOB yriieKkucioro raza Ha 0,095,
0,170 u 0,368 % cooTBeTCTBEHHO. JlaHHBIN
pe3yabpTaT COrjacyeTcsl ¢ UCCIEeI0BaHNU -
mu [7, 10, 14].

Bnusane ypOaHu3anuu B JaHHOM
HCCIIEJOBAHUH MOATBEPKICHO Ha YPOB-
HE BCEX KBAHTHUJIEH U MUMEET Pa3IudHyIo
HarpaBiaeHHOCTh. B 10 u 50 % xBaHTHIAX
IIpU YBEJWYEHUH JIOJIU TOPOICKOTO Hace-
nenust Ha 1 % 00BbeM BBIOPOCOB YTIIEKHC-
moro raza cHmkaetcs Ha 0,011 u 0,001 %
cooTBeTCTBEHHO. B 25 1 50 % kBaHTUIISIX
YBEIWYEeHHE O TOPOACKOT0 HaceNIeHUs

Ha | % NPUBOAUT K YBEIMYEHUIO 00B-
eMa BBIOpOCOB yriekucioro ra3a Ha 0,015
u 0,004 % cooTBeTcTBeHHO. HanbompImmii
addexT gocTuraercs B 75 % KBaHTHIIE, TE
YBEJIMUYCHHE JI0JIM TOPOACKOTO HACETICHUS
Ha | % TpUBOIUT K yBEIHMUYEHHIO 00BeMa
BBIOpOCOB yriekucioro raza Ha 0,038 %.
HeonHopoHble pe3ynbTaThl BIUSHUS YP-
Oanmzanuu Ha BeIOpockl CO, OBLIH TT0-
Jy4eHbl TaK)Ke B APYTUX HCCIECIOBAHUAX,
YHOMSIHYTBIX BBILIE B pa3/esie, IOCBSILCH-
HOM 0030pYy uTepaTypsl (cM. Tadm. 2).

TakuMm 00pa3oM, MOXHO YBUIETH,
YTO pe3yJbTaThl Pa3IUyYalOTCs AJS pas-
JUYHBIX KBAHTHJICH, a 3HAYUT, UCTIOIb-
30BaHHE KBAHTHJIBHBIX PErpeccuil ObLIO
OIpaBIAHHBIM.
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6. O6cyxaeHue pe3aynbTaToB

HUrax, Mbl paccmorpenu ¢GakTo-
pBI, KOTOpPBIE BIUSIOT Ha BEIOPOCHI yTIie-
KHuCIoro raza B arMocgepy. [lonnmanne
>TuX (pakTOpPOB HEOOXOIMMO, TTOCKOIb-
Ky B HacTosIIee BpeMs CHUKEHHE BBI-
opocoB CO, siBiseTCS ONHOU M3 MEPBO-
CTENEeHHBIX 33a/1a4. Ba)XHO He TOMYCTUTH
YCHIIEHUS TI00aIBHOTO MOTEIUIEHUS, KO-
TOpOE YK€ MPUBOIUT K aHOMAIJIEHO BBICO-
KUM TEMIIepaTypam, MOCIeACTBUS KOTO-
PBIX —3aCyXH, IOXKaphI, yTpo3a IJIsl )KU3HU
JozIed W ISl IpUpoAbl. B pamkax BbIle-
yHOMSHYTOTO [lapiKCKOTo coriameHus
UJIeT pedb 00 ynep)KaHuH MPUPOCTa TI0-
0anbpHON cpemHEl TeMmIepaTyphsl HHUXKE
2 °C cBepx JOMHIYCTpUATIBHBIX YPOBHEM,
a xxenarenbHo, HIke 1,5 °C. 3T0 BO3MOXK-
HO TOJIBKO TIPH YCJIIOBHH COKPAILICHHS BbI-
OpOCOB MapPHUKOBBIX ra30B '°.

B cBsI3u cO CHMKEHHEM IEJIOBOM ak-
tuBHOCTH BeireacTBre COVID-19 ypoBeHb
BBIOPOCOB CHHU3UJICS, HO 3TOT d(h(eKT sB-
nsercs KparkocpouHbiM. C Bo300HOBIIE-
HUEM PabOThl SKOHOMHKH B JOKPH3UCHOM
pEeXHMe YPOBEHb BEIOPOCOB MAPHUKOBBIX
ra3oB OBICTPO BO3BpaIacTCsl HA MPEKHUN
ypoBeHb [23]. UT0OBI yIy4IIHTh COCTOS-
HHE OKPYXaIlel cpeasl, HeoO0X0quMO
BBIXOJUTD U3 TEKYIETO KPHU3HCa, OPHEH-
THPYSCh HA UCIOJB30BAHUE «3EIIEHBIX»
TexHomorui !,

[Nomy4eHHbIe B HAIIEM HCCIIEIOBAHUH
pe3yabTaThl TOKA3BIBAIOT MPOTHBOPETH-
BO€ BIIUSHUE ypOaHU3ayuy Ha BEIOPOCH
CO,. OT0 NoJUEepKUBAET BaXXHOCTh HC-
MOJIb30BaHUsI BO3MOXHOCTEH CHUKCHHS
BBIOPOCOB B aTMOC(epy BPEIHBIX BEILIECTB,
B T.4. CO,, KOTOpEIE naeT ypOaHu3amus,

1 TTapuxckoe cornamienne. OOH. 2015 (Paris
Agreement, UN, 2015). Pexxum gocrtyma: https:/

unfccc.int/sites/default/files/english_paris_
agreement.pdf

"M unoBauuu B chepe 4MCTOH IHEPTeTHKHU
Bo Bpemsi COVID-19 (Clean energy innovation in
times of COVID-19 crisis, IEA). 7.07.2020. Pexxum
nocrtyma: https:/www.iea.org/articles/clean-energy-
innovation-in-the-covid-19-crisis

U B TO XK€ BpeMsI MHHHUMHU3AINHN PHCKOB
JUIS OKpYXarwuUlell cpenbl, CBA3aHHBIX
¢ ypbanuzanueii [1, 24]).

Bo MHOrux ciayuasix aBTOpbl HAXOAST
MOATBEPKACHUE 2unomesvl 00 9KoI02Ue-
ckoti kpueoti Ky3ueya, T.€. 0 TOM, 4TO BJIH-
STHHE BaJIOBOT'O PETHMOHATIBHOTO MTPOAYKTa
Ha BeIOpocsl CO, umeet GopMmy nepesep-
HyTOoi U, 074 pasauyHbIX TPYII CTPaH,
a Takxe s peruoHoB Poccum [12, 22,
25]. Ham BbIBOJT O TOM, YTO BJIMSHHE Ba-
JIOBOT'O PETMOHAJIBHOTO MPOAYKTa Ha BBI-
opocel CO, numeeT hopMy nepeBepHyTON
U, cOOTBETCTBYET BBIBOJAM ITHX padoT.
BaxxHO OTMETHUTBH, YTO B COOTBETCTBUU
C pe3yJbpTaTaMy HeJlaBHUX HCCIIEOBaHUI,
OOJBIIMHCTBO POCCUHCKUX PETHOHOB Ha-
XOIUTCS Ha BO3PACTAIOIICH BETBU KPUBOH
Kysuena. UasiMu cmoBaMu, ¢ poCTOM J0-
XO/I0B BO MHOTHX PETHMOHAX PAaCTyT BBI-
opocer CO, [12].

Ilompebnenue 21exmposHepauu
Ha Oyuiy HaceleHus, B CBOIO O4Yepenb, KO-
HEYHO Xe, SIBISIETCS HEOTHEMIIEMBIM KOM-
MOHEHTOM 3KOHOMHYECKOTO pa3BHTHUS,
HO TIPU 3TOM MPUBOAUT K POCTY BEIOpO-
coB CO,, 9TO ¥ MOATBEPIUIIOCH B HAIIEM
HCCIICIOBAHUU.

Takum oOpa3oM, pe3yJbTaThl HOKa-
3BIBAIOT, UTO IKOHOMUUECKOe pa3gumue
u ypbanuzayus MOTYT BIHATH KakK IOJ0-
XKUTENBHO, TAK M OTPUIATEIIFHO Ha COCTO-
STHHE OKpYIKalolled cpesibl. DTO TOBOPHUT
0 HEOOXOIMMOCTH pa3pabOTKH U BHEApE-
HUS IOTIOTHUTENBHBIX MEP MO CHUYKEHUIO
00BEMOB BEIOPOCOB.

Hamm pe3ynbraThl MOKa3bIBAIOT TaK-
Ke, UTO 3ampamvl Ha4 MeXHOJI02UYecKue
UHHOBAYUY HA TyIy HACEJICHUS CIOCO0-
CTBYIOT CHMXEHHIO BEIOpocoB CO,. 3mech
BaXXHO TO, YTO HApsAy C OYEBUAHBIM
YIYUYIIEHUEM KOJIOTMYecKOd 00CTaHOB-
KU Y4YeHBIC TOBOPSIT 00 SKOHOMHUYECKHUX
BO3MOKHOCTSIX, CBSI3AHHBIX C «3€JCHBIM
pocTom» [26].

Takoke OLICHKa MOJIEIH Ha OCHOBE HC-
MOJIb3YyEMbIX JaHHBIX IOKa3aja, 4To no-
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cmynaenue npAMulX UHOCMPAHHBIX UHBE-
cmuyuti Ha Oyuly HaceleHust CliocoOCTBYET
cHkeHuto BeiOpocoB CO,. Kak ymomu-
HaJIOCh B 0030pe IHUTEepaTypsl, BCTpeda-
€TCs KaK IOJIOKHUTENBHOE, TaK U OTPHUIIA-
TEJIbHOE BIUSHUE MPSIMBIX HHOCTPAHHBIX
MHBECTULIUH HA OKPYXAIOIIYI0 Cpeny.
B gacTHOCTH, CYIIECTBEHHYIO POJIb B 3TOM
MIPOLIECCE UTPAET yPOBEHB PA3BHUTHS 3aK0-
HOJATeNbCTBA B chepe OXpaHbI OKPYIKaIO-
el cpensl [27].

Jns paboThl HaT MEpaMH MO CHUIKE-
HHUI0 00BEMOB BBIOPOCOB MOJIE3HO pac-
CMOTPETb OMBIT APYTUX cTpaH. [Ipu aTom
0COOBIN MHTEPEC BBI3BIBAIOT CTPAHBI, IIe
B IMOCIIEHUE TOIbI HAONIOAAJNCA CyIe-
CTBEHHBIH POCT SKOHOMUKH, YTO ITPUBEIIO
K Ipo0JieMaM, CBA3aHHBIM C OKPYKarOIIEH
cpenoit. Tak, Kurait B xone Ilapmxckoit
KOH(EpEeHIIMH IO U3MEHEHUSAM KIIMMaTa
B 2015 1. 00BABUII O IIENA JOCTUYE ITAKA
BBIOpOcoB He mo3nHee 2030 r. Ha ocHOBe
psiiza npuHUMaeMbIX Mep [26, 28]).

Cuuxenuro BeiOpocoB CO, crioco0-
CTBYIOT 3HeprocOeperaromne TeXHOJIOTHH,
a TaK)Ke TEXHOJIOTUH, OPUEHTUPOBaHHEIC
Ha 3alllUTy OKpy»Karoiei cpensl. Kpome
TOT0, HAa COCTOSTHUU OKPY KAIOIIEeH CPeIbl
OJIarONIPUSATHO CKa3bIBAETCS COKpAIIeHUE
yCTapeBIINX MTPOU3BOACTBEHHBIX MOIIIHO-
CTel W pa3BUTHE CEKTOPOB SKOHOMHKH,
B MEHBIILICH CTETICHH 3arPsA3HSIOUINX OKPY-
Kalomyto cpeny. PerymupoBanue kimma-
Ta MOXKET OCYIIECTBIATHCS TIOCPEICTBOM
YIIPaBIICHUS «CBEPXY BHU3Y, TP TOMOIITH
YaCTHBIX BOJIOHTEPCKUX WHUIIMATUB U HE-
MIPaBUTEIbCTBEHHBIX OpraHu3anui [26].

Pa3BuTne cucteMbl 00IECTBEHHOTO
TpaHCIOPTAa, YIyUIIeHHE TOPOACKOTO I1JIa-
HHUPOBaHUS, TPUMEHEHHE dHEeProdpdex-
THUBHBIX (3€JIEHBIX) TEXHOJIOTUN 1 TIOCaKa
JIepeBbEB OyAyT cIOCOOCTBOBATH YMEHb-
meHuto BeIOpocoB [4, 16]. Kpome Toro,
BaYKHOH SIBJISIETCS TIONJICPIKKA MTPABUTEIb-
CTBOM NIpOrpamMM, HAIIPaBICHHBIX Ha WH-
dbopMupoBaHue Ioei B 00pa3oBaTelb-
HBIX YUPEKICHUSIX U CPENICTBAX MaCCOBOM

nHpOpMauu 00 3KOJIOTHYECKHUX Mpooiie-
MaX ¥ BO3MOXKHOCTSIX 3aIIUTHI OKPYXKaro-
e cpensr [4].

Takum 00pa3oM, 1Tt pabOTHI HAJI CHH-
xeHueMm BeIOpocoB CO, menecoodpasHo
YUYHUTBIBATh MEXIyHAPOAHBIN OMBIT pado-
THI HAJI CHIDKEHUEM YPOBHSI BEHIOPOCOB, TIPH
3TOM OPUECHTHUPYSICH Ha (PaKTOPBI, CBSA3aH-
HBIE C Pa3BUTHEM POCCHUHCKUX PETHOHOB.

7. BoiBOoAbl M peKoMeHAauUun

B nmannoMm uccienoBanum OBIIO pac-
CMOTpEHO BJIMSIHUE YpOaHHU3aUU U APY-
rux GakTopoB, OKa3bIBAIOIIUX BIHSHHE
Ha BBIOPOCHI YTJIEKHCIIOTO ra3a B Peruo-
Hax Poccum. MccnemoBanue OBLITO ITpOBe-
JCHO Ha OCHOBE MAHEJbHBIX KBAHTHUJIIb-
HBIX perpeccuii ¥ MeToAa ONTHUMH3ALUU
MonTe-Kapno ¢ MapkoBCKUMH LETSIMH.
3TO MO3BOJUIIO MOJIYUYUTH 00JIee TOTHBIC
PE3yNbTaTHl IyTEM pa3AeiieHus ypOBHS
BBIOPOCOB YTJIEKMCIIOTO ra3a Ha KBaHTH-
mu 10, 25, 50, 75 u 90 %.

I'mnoTe3a 0 MONOXHUTEIHHOM BJIHU-
sHuu ypOanuszauuu Ha BeIOpocwk CO,
MOJTBEpAUIIach YacTU4HO. B Gonee BEI-
COKMX KBaHTHUISAX ypOaHW3alus yBe-
nuunBaeT BeIOpocer CO, (25, 75 u 90 %).
HauGonsmmii 3¢ dext nocturaercs B 75 %
kBaHTuine. B xBanTunax 10 u 50 % ysenu-
YeHne ypOaHU3aluK BeACT K CHH)KEHUIO
BbIOpocoB CO,. ['mnoTre3a o BEINOTHEHUN
3Kojoruyeckoil xpusoil Kysnema Tak-
e MOATBepAuiIach yacTu4yHo. ['unoresa
BBIIIOJHSAETCA B KBAHTHISIX CO CPEAHUM
U BBICOKMM ypoBHeM BbiOpocoB CO, (50,
75 1 90 %).

[NocTynnenue NpsSMbIX HHOCTPaHHBIX
WHBECTHIINH B IAHHOM UCCJICZIOBAHUY 3HA-
gyumo Ha ypoBHEe 50 u 90 % kBaHTHIIEH,
U NPUTOK MHOCTPAHHBIX MHBECTULHH
B PETrHOHBI CHM)KAET YPOBEHBb BEIOPOCOB.
Pe3ynbraThl mokaszanu, 4TO BO BCEX PErvo-
Hax MOTpPeOIeHNE ANEKTPOIHEPTUH Y BEIIU-
yuBaeT BeIOpockl CO,. Hanbomnbmee Bansg-
HUE [IPOCIIEKHUBACTCA B pETHOHAX ¢ Oojee
HU3KUM yPOBHEM BBIOPOCOB.
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Tax>ke pe3ynbTaTsl JAHHOTO HCCIe-
JIOBaHMS ITOKa3bIBAIOT, 4TO B 25,50 1 90 %
KBaHTHJISIX 3aTPaThl HA TEXHOJIOTUYECKHE
MHHOBAIIMH COKPAIIAI0T YPOBEHb BHIOPO-
coB. Hanbonsmuii 3 ekt npocnexuna-
€TCsI B PETHOHAX C CAMBIM BBICOKHUM YPOB-
HEM BBIOPOCOB. B OCTanbHBIX KBAHTHIISIX
3aTpaThl Ha TEXHOJIIOTHYECKHE UCCIIeI0Ba-
HUS U pa3pabOTKU HE OKa3bIBAIOT BIIHSI-
HEs Ha BBIOpocH CO,.

Ha ocHoBe 1moy4eHHBIX Pe3yabTaToB
MOHO cpOpPMYIUPOBATH HECKOIBKO pe-
KoMeHaanuil. Bo-nepBobix, pernonam He-
00X0IUMO COTPYAHHUYATH APYT C APYTOM
B MpOIECCe CO3JaHUs M BHEAPEHHS UH-
HOBaIlMi, T.K. B OJHUX PEruoHax 3aTpa-
THI Ha TEXHOJIOTHYECKHE MHHOBAIMH (-
(dexTuBHEE, YeM B ApyTUX. TeMm perruoHam,
TJIe 3aTpaThl Ha TEXHOJIOTMUECKIe HHHOBA-
[[UU HE OKA3bIBAIOT BIUSHUE HA YPOBCHb
BbIOpocoB CO,, cnenyeT mepeHsTh ONbIT
JIPYTUX PETHOHOB, YTOOBI TEXHOJIOTHYE-
CKHE WHHOBAIIMU MCIOJIb30BAINCH P PeK-
TUBHO ¥ TIOMOTQJIH YJIy4YIIUTh Ka4eCTBO
OKPY’KaIOLIEN CpEBI.

Bo-BTOpBIX, LEnecooOpa3Ho Hpu-
BJICKATh MpPSIMble HHOCTPAaHHBIE HHBE-
CTHIIMH, CBSI3aHHBIE C YHCTHIM MPOU3BOJI-
CTBOM U «3€JICHOI» MPOMBIIUICHHOCTHIO.
Craenyet ocymIecTBISTh MOJIEPHHU3ALUIO,
BHEIPSITH DKOJOTUYECKH YUCTHIE TEXHO-
JIOTUH Y MIEPEHUMATh OTBIT 3apyO0eKHBIX
CIICIIHAJINICTOB.

B-TpeTbux, pernoHaMm co CpeIHUM
Y BBICOKHM yPOBHEM BBIOPOCOB HEOOXOIH-
MO COTPYIHUYATh C HHOCTPAaHHBIMH (pup-

Cnu1coK ncnonb30BaHHbIX UCTOYHMKOB

MaMU, OCYIIECTBISIONIUMHA WHBECTHIIUN
C LETbI0 IEPETOKA 3HAHUH.

B-uerBepTrIX, memecoobpas3Ho mpH-
HATHAE MEp MO0 ONTHMHU3AIUH TOTpediie-
HHUS SJIEKTPOIHEPTHH BO BCEX PETHOHAX,
MOCKOJIbKY TOBBIIIICHHE YHEPT 03P PEKTUB-
HOCTHU TIPUBENET K CHIXKCHUIO SHEPTOCM-
koctu BBII u cokpalienuo o0bemMa BbI-
o6pocos CO,.

B-naTeix, crenyer WHBECTHPOBATH
B 3eJICHYI0 MH(MPACTPYKTYpY, CO3IaHUE
3€JI€HBbIX 30H U KaueCTBO KU3HU Hacele-
HHS, 0COOCHHO B PErHOHaX C BBICOKHUM
YpPOBHEM BBIOPOCOB, Tle ypOaHHU3aIHs
BeJeT K yBenumueHuio BeiOpocoB CO,.
Kpome Toro, MepsI Mo CHUXEHHIO BBIOPO-
COB YTJIEKHUCIIOTO Ta3a ClenyeT pa3pada-
THIBaTh U UCHOJB30BATh C YUETOM CIEIH-
(UKH Ka)KJ0r0 peruoHa.

Pe3ynbraThl JaHHOTO UCCIEAOBAHUS
MOT'YT OBITH YUTEHBI IPU pa3pabOTKe 1Mo-
JUTHKY PETHOHOB B O0JIACTH yITyUdIICHUS
OKpy’Karomen cpeasl. Takke CTOUT OT-
METHUTh, YTO PE3yJbTaThl JaHHOU pabdo-
Thl MOTYT CTaTh OCHOBOM JJIsl JajbHEU-
IIUX MCCJIeI0BaHUN B 00JacTH aHaIu3a
BBIOPOCOB YTIIIEKUCIIOTO ra3a Ha PEeruo-
HaJIbHOM YPOBHE.

Jns mpooKeHus HCCIeqOBaHUS
B JIaJIBHEHIIIEM 11eJIeCO00pa3HO yUYeCTh OT-
pacieByto crierupuKy u reorpaduueckoe
noJjioxxenue peruoHoB Poccuu. Ha Ham
B3IUISI, aKTyaJbHO TaK)XXe pPacCMOTPETh
MOKa3aTeu, BIUAIOIINE Ha BEIOPOCH ApY-
TUX BUJOB 3arpsI3HSIONIMX BEIIECTB B aT-
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Abstract. Today the world faces the environmental problems arising from economic ac-
tivity, and Russia is no exception. At the same time, it is a well known fact that economic
development is associated with urbanization process. Our aim is to estimate the impact
of urbanization on CO, emissions. In this paper, we study 77 Russian regions based on da-
ta for the years 2001-2015, provided by the Federal Service for State Statistics and the
Unified Inter-Agency Information and Statistical System. The Quantile regression model is
applied, with the dependent variable of CO, emissions per capita. Urbanization is measured
as a share of urban population in the regions. Gross regional product per capita is includ-
ed into the model to test the Environmental Kuznets Curve hypothesis. Control variables
are energy consumption per capita, expenditures on technological innovations per capita
and foreign direct investment per capita. Markov Chain Monte Carlo method is used to es-
timate the model. Mixed evidence of the urbanization effect on CO, emission is revealed:
urbanization contributes to decrease in CO, emissions in the Russian regions of 10th and
50th quantiles, while in the regions of 25th, 75th and S0th quantiles higher urbanization
leads to increase in CO,emissions. The hypothesis of Environmental Kuznets Curve is al-
so confirmed for some Russian regions, i.e. with an increase in gross regional product per
capita CO, emissions increase up to a certain point, and with further growth of gross re-
gional product per capita they decrease. As expected, an increase in energy consumption
leads to an increase in CO, emissions. Foreign direct investment is found to affect nega-
tively CO emissions, when this variable is significant, i.e. for the 50th and 90th quantiles.
We find it important that with an increase in regional expenditures on technical innova-
tions CO., emissions decrease. The results of this research can be useful for regional policy.

Key words: CO, emissions; carbon dioxide; ecology; urbanization; Environmental Kuznets
Curve; regions; Russia.
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