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AHHOTanusa. AKmya/s1bHOCmMb: o6ecriedeHre Pa3BUTHS PETMOHOB CTPaHbl HA MPUHIMIIAX 3KOJIOT0-9KOHOMHYECKOH cOalaH-
CUPOBAHHOCTHU C y4eTOM HaLlMOHAJIbHBIX Liesel pa3BuTus Poccuu o 2030 r. B faHHO# pa6oTe MoJeMpyeTcs: B3aUMOCBS3b
MeX/y 3KOHOMHYEeCKHM pa3BUTHEM M 3KOJIOTHYECKHM IporpeccoM. McciefyeTcss B3auMOCBSI3b MeX/Jy MHBECTHULHSIMU B
MHHOBAIIUM U HEKOHTPOJUPYEMBIMU BbIGpPOCaMU B OTZAEAbHBIX peruoHax Poccuu B nepuof c 2010 no 2022 rr. IJess: nsyye-
HUE BJIMSHUS UHTEHCUBHOCTH MHHOBALUU Ha 3KOJIOTUYECKHUH C1ef, a TakkKe 3QPeKTUBHOCTH QYHKIIMOHUPOBAHHUS IKOJIOTO-
VHHOBAIlMOHHOM /IeITEeJIbHOCTH, B perMoHax pa3Horo Tuia Ha npuMepe Cubupckoro PepepaibHOro okpyra u [IpuBo/KCKO-
ro ®esepanbHoro okpyra. Memodul: naHesnbHas perpeccusi ¢ GUKCHPOBAHHBIMU 3pPeKTaMu, KOppeasMOHHbIN aHaIn3,
MeTon DEA, kyacTepHbIH aHa/IN3, AUCIEPCUOHHBIN aHau3. Pe3y1iemamsl u 8b1800bl. Ha npumepe 24 pocCUHACKUX peruo-
HOB II0KAa3aHO, YTO POCT MHTEHCUBHOCTH HCCJIEeOBAaHUN M pa3pabOTOK pervoHaJbHBIX KOMIIAHUN He Be3fie NPUBOAUT K
YBEJMYEHUI0 3KOJIOIMYECKOro cjieJla U POCTy MHTEHCHUBHOCTU BbIOPOCOB. [loslyueHHBIe pe3y/bTaThbl CBUAETENbCTBYIOT O
TOM, YTO 9KOHOMHUYECKHE U IKOJIOTHUYeCKHe acleKTbl YCTOMYHMBOTO pa3BUTHSA NMPOTUBOpeYaT APYr APYry U YKasblBalOT Ha
TO, YTO pervuoHa/IbHble OpraHbl BJIACTU JOJDKHBI YYUTHIBATh HEraTUBHbIE 3KOJIOIMYECKHEe 3KCTepHATUU 3KOHOMUYECKOro
pa3BUTHUsA NPHU pa3paboTKe MOJUTUKH, HANPABJEHHOH Ha COJIeHCTBUe peruoHasbHOMY pocTy. OTMevyaeTcs, YTO pOCT BJIO-
J)KEeHUH B UCC/Ie[J0BaHUS U pa3paboTKU 60jiee pa3BUTHIX PETMOHOB CHUXKAET CTelleHb UHTEHCUBHOCTH BbIGPOCOB, B TO BpeMs
KakK KpyNHble NpOMbIlLIJIeHHble LeHTpbl CUOUPU U peruoHOB [10BOJIKbS BJIOKEHUSMH B UHHOBALUU CIIOCOOGCTBYIOT yCUJle-
HUI0 UHTEHCUBHOCTH BbI6GpOCOB. [loATBepkaeTcs rUnoTe3a 0 BbICOKOW CTelleHU HEOJHOPOLHOCTH 3KOHOMHUYECKOTro Mpo-
CTPAHCTBA 10 YPOBHIO BJIUSIHUS UMHTEHCHBHOCTU HUCCAeLOBAaHUM U pa3pabOTOK perMoHa/IbHbIX KOMIIAHUN Ha CTeleHb 3a-
IpsI3HEHUS OKpY:Kalollel cpefbl B peruoHax P®, u nogyepkrBaeTcss HEO6X0JUMOCTb YYUThIBATh PErHOHANbHYIO ciequdu-
Ky NPOMBILIJIEHHON CTPYKTYpPbl 9KOHOMUKHU. BhIsiBJieHa BBICOKO 3HaYUMasi HEOJHOPOAHOCTb 3$GEeKTUBHOCTH QPYHKLIMOHHU-
pOBaHHUS 3K0JIOrO-UHHOBALLMOHHOH JlesATeJIbHOCTU pernoHoB Cubupckoro ®efepanbHoro okpyra u I[IpuBosmkckoro ®efe-
panbHoro okpyra. [lpudyeM 3¢ PpeKTUBHOCTb 3K0JIOTO-HHHOBALMOHHOM AeATeJIbHOCTH PETMOHOB HE3HAYUMO KOPPEJIUpYeT C
BbISIBJIEHHBIM U C6aIaHCOM 3TOH AeATeNbHOCTH.
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Abstract. Relevance. Ensuring the development of the country regions on the principles of environmental and economic
balance, taking into account the national development goals of Russia until 2030. This article models the relationship be-
tween economic development and environmental progress. The relationship between investment in innovation and uncon-
trolled emissions in certain regions of Russia in the period from 2010 to 2022 is explored. Aim. To study the intensity of in-
novation influence on the ecological footprint, as well as the efficiency of functioning of environmental-innovative activities,
in regions of different types using the example of the Siberian Federal District and the Volga Federal District. Methods. Panel
regression with fixed effects, correlation analysis, DEA method, cluster analysis, analysis of variance. Results and conclu-
sions. Using the example of 24 Russian regions, it is shown that the intensity increase of the research and development of
regional companies does not always lead to an increase in the environmental footprint and an increase in emissions intensity.
The obtained results indicate that the economic and environmental dimensions of sustainable development contradict each
other and suggest that regional governments should consider the negative environmental externalities of economic develop-
ment when designing policies to promote regional growth. It is noted that the growth of investments in the research and de-
velopment of more developed regions reduce the emissions intensity level. Large industrial centers of Siberia and the Volga
regions are investing in innovation to increase the intensity of emissions. The hypothesis about the high degree of the eco-
nomic space heterogeneity in terms of the influence of the research and development intensity of regional companies on the
degree of environmental pollution in the regions of the Russian Federation is confirmed. The necessity is emphasized to take
into account the regional specifics of the industrial structure of the economy. A highly significant heterogeneity was revealed
in the efficiency of environmental-innovative activities functioning in the regions of the Siberian Federal District and Volga
Federal District. Moreover, the effectiveness of environmental-innovative activities of the regions is insignificantly correlated
with the identified imbalance of this activity.

Keywords: ecological footprint, investment and innovation, sustainable development, environmental pollution, regression
analysis, DEA, Russian Federation regions

Acknowledgements: The study was carried out under the grant from the Russian Science Foundation “Global competitive-
ness and technological leadership of the regions: rethinking approaches of the macroregional economic space formation”,
Agreement no. 22-28-01325.

For citation: Spitsyn V.V, Mikhalchuk A.A.,, Chistyakova N.O., Tatarnikova V.V, Akerman E.A. The regional innovations influence
on the ecological footprint of the Russian Federation territories: case of the Siberia and Volga regions. Bulletin of the Tomsk Poly-
technic University. Geo Assets Engineering, 2024, vol. 335, no. 3, pp. 240-252. DOI: 10.18799/24131830/2024/3 /4464

BBeaeHue
DBOITIOIUS TEOPHA POCTPAHCTBEHHOTO PA3BHUTHS CO-

JJOTHYCCKUX OTKpLHHﬁ, l"J'IO6aJ'II/ISa]_II/IIO, POCT OTKPBLITO-
CTH DKOHOMHK, a TAKKE, YIUTbhIBAsA OYCBUIHOCTH HUCYEP-

MPOBOXKIACTCSI M3YUCHUEM JIOTIONHHUTENBHBIX (DaKTOpOB,
BIIMSIFOIIMX HA KOHIICHTPAIIHIO YKOHOMUYCCKON JEATEThb-
HOCTH U YCHJICHHH ariioMepanuoHHbIX d¢dexror [1-3]
JUTSL PAa3HOTO THIIA PETHOHOB. B pe3ynbraTe MOSBILFOTCS
MPUHIAIAAIBHO WHBIC 3HAYMMBIC (DAKTOPHI, BIIMSIOIIME
Ha Pa3BUTHE PETHOHOB: KAYECTBO YEIOBEUECKOTO KaITh-
Tajma M cpebl OOMTAHWS, PA3BUTHE TUBEPCUPHIPOBAH-
HOTO TPOM3BOJICTBA, OOMEH M TepeTok 3HaHui. Kpome
TOTO, COBPEMEHHbIC HCCJIENOBaHHs MPOCTPAHCTBEHHOTO
Pa3BUTHUS PACCMATPUBAIOT MPOLIECCH YCKOPSHUSI TEXHO-

MAHHOCTH TIPEKHEH MOJIeTH OOIIECTBEHHOTO Pa3BUTHS,
OCHOBaHHOH Ha TOTPEOJCHWH ONar M SKOHOMHYECKOH
KOHKYPEHIIMH, — HEOOXOAMMOCTh TIepexo/a K MOJIEIN
YCTOMYMBOTO pa3BUTHs. HacKoNbKO BIMSHHUE «TpUaibD
SKOHOMHYECKOTO pocTa [4] 3HauMMO I CHIKEHHS MPO-
CTPaHCTBEHHOTO HEPABEHCTBA POCCUHCKHUX PErMOHOB U
YCUIICHHSI UX TEXHOJIOTHYECKOTO JIUACPCTBA, HACKOJIBKO
nepuepruiiHbIe PETHOHBI  CIIOCOOHBI  TEXHOJOTHYECKU
OTBeYaTh LIEJISIM YCTOMYMBOIO Pa3BUTHS — BOMNPOCH HA
TEKYIIIUI MOMEHT JUCKYCCUOHHBIE.
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HccnenoBanue (hakTopoB, CBSI3aHHBIX C POCTOM
sxoHomuku — BBIIL, BBII na nymy HaceneHus, Bajo-
Boro peruoHansHoro npoaykra (BPIT), BPIT na gymry
HACEJICHUS, TPOMBIIIIEHHOTO MPOU3BOJCTBA, YPOBHS
ypOaHHU3a1K, AUHAMHUKHU JIOXOJIOB HACEJIEHUS U UHBE-
CTULIMM B OCHOBHOM KamuUTaj, KOTOPHIE BIMSIOT Ha W3-
MEHECHHE ITUHAMHUKH 3arps3HEHHN, MPOBOIIIIOCH IIO
JIAHHBIM Pa3JIMYHBIX CTpaH U peruoHoB [1-3]. B moHo-
rpaduu [5] nOKa3bIBaETCs, YTO CHHKCHHE YPOBHS 3a-
TPSA3HEHHUN CBSI3BIBAJIOCH C HECKOJBKHMHU (DaKTOpaMH,
U3 KOTOPBIX OOBIYHO BBIACISIIM TEXHOJOTHYECKUN
YPOBEHb U CTPYKTYpHBIC CABHTH. DakTOp M3MEHEHHUS
CTPYKTYpHl SKOHOMHKH OOBIYHO YYHTHIBAJCA dYepe3
JIOJIF0  CeNIbCKOTO Xo3saiictBa B BBII, momro moOwrum
MOJIE3HBIX HcKomaeMbix B BBII, moito mpoMbIieHHo-
cti B BBII u gomo cdepwr yenyr. HccienoBanus [6]
BBISIBWIH, 4TO (OpMa 3aBHCHMOCTH 3arps3HEHU OT
BPII moxer ObITh pa3HOM U ompenensieTcs 0COOeHHO-
CTSIMH CTPaHBI, MPEXKIEC BCETO TEXHOJIOTHMYECKUM IIPO-
TPECCOM, aKTUBHOCTBIO CTPYKTYPHBIX CHABHIOB H BO3-
JeiCTBHEM BHEIIHUX [IOKOB.

BaxHO OTMETHUTB, YTO POCCUUCKUN KOHTEKCT pea-
JU3aIAN TTOBECTKH YCTOMYMBOTO PAa3BHUTHS YHHUKAJICH.
C onHOH CTOpPOHBI, OOJNBINAS TEPPUTOPUS, MACCHUBBI
JIECHBIX U BOJHBIX PECYpPCOB, HU3Kas IDIOTHOCTH HACe-
JeHnsl 1 OM3HEcCa CHIDKAIOT TIEPBOCTEIIEHHOCTE JKOJIO-
rudeckux mpobnem. C apyroil CTOpoHbI, HCTOPHUYECKU
00ycnoBlIeHHOE TpeodiaflaHne «TPsI3HOW» A00BIBatO-
e MPOMBIIUICHHOCTH (He(Tera3oBasi MPOMBIIIICH-
HOCTb TEHEpUpyeT KapOOHOBBIM ClIeZ) U «TPSI3HBIXY,
9KOJIOTMYECKH OIACHBIX OTpaciel B oOpadaTbiBaromieit
MPOMBIIUICHHOCTH (METAJLTyprusi, HEPTEXUMHUS, aTOM-
Hasl TPOMBIIUICHHOCTh M T. [I.) YCIOXKHSET peIIcHIe
9KOJIOTHYECKUX 3a1a4d. Hemanosaxuo, uto amst Poccun
XapaKTePHBI SIPKO BBIPAKCHHBIC PA3INIMs MEXIY TEp-
putopusMH (pETHOHAMH W MYHHIIUITAIBHBIME 00pa3o-
BaHUSMH) O COIMO-IKOJIOTO-DKOHOMUYECKHM Xapak-
TEPUCTHKAM, UYTO 3aTpyOHSIET pa3paboTKy YHHBEp-
CAIbHBIX TOAXOIOB K PEHICHUIO BOIPOCOB CHIDKCHUS
MIPOCTPAHCTBEHHOTO HEPABEHCTRA.

HecMoTpst Ha MHOTrOJETHHE HCCIEOBAaHUS, CyIle-
CTBYET HEOCTATOK 3HAHUHA O TOM, KaKO€ BIMSHHUE OJ-
HOBPEMEHHOE JIOCTIDKEHUE 3TUX IIeTIe MOXKET OKa3aTh
Ha MakpodKOHOMUYECKui pocT [7]. Bmecte ¢ Tem Biu-
SITHUE€ WHHOBALMH Ha PErHMOHAJIBHOE Pa3BUTHE LIMPOKO
npusHaercs B nureparype [8]. Cama 1enp noucka Ho-
BBIX KOMOMHAIIUH PECYpCOB, COCTABJISIONIAS CYTh WH-
HOBAIIMOHHOTO Pa3BUTHS, 3aKIIOYAETCA B BBISIBICHUU
HOBBIX CIIOCOOOB JI€aTh OOJBIIIE MIPH MEHBIIINX 3aTpa-
tax [9]. XoTsa nprpoja UHHOBALIMH TIJIOXO OTpE/eIeHa
[10] u HUKOra HeNb3sl rapaHTHUPOBATh YCIEIIHbIH pe-
3yIBTAT JIFOOOTO KOHKPETHOTO MPOEKTa UCCIEOBAHHN
u pazpaborok (HMOKP), B 1emoM WHHOBallMOHHAS
ACATCIBHOCTh BBII'OJHA C TOYKH 3PCHHUA MOBBINICHUSA
oTIa4u OT pecypcoB [11], U KOMIIAaHUM OKUAAIOT YBU-
JeTh TaKUe YIy4lIeHUs], IPUHUMAs Y4acTHE B Pa3and-

Helx npoektax HMOKP. M ecnu Bompochl BIUSIHUS
unTeHcuBHOCTH HUOKP 1 ycuneHus ”HHOBallMOHHOU
AKTUBHOCTH KOMITAaHUHM HA UX SKOHOMUYECKYIO aKTUB-
HOCTb U POCT TEPPUTOPUH H3Yy4EH OCTAaTOUHO IIO-
JpoOHO, TO BIMSHHUE JAHHBIX IPOLIECCOB HA SKOJIOTH-
YyecKuil ciell uccaenoBaHo HeJOCTaTOYHO.

Ha Texymmii MOMEHT SKOHOMHUYECKHE areHTHI Py-
KOBOJCTBYIOTCSI JOKTpUHON @Ppuamana [12], cormacHo
KOTOPOM MX MEPBOOUYEPETHON OOSI3aHHOCTBIO SBIISICTCS
MIPEIOCTAaBICHUE SKOHOMUYECKUX BBITOJ aKIMOHEpaM,
a COLMANbHBIE M SKOJOIMUYECKHE COOOpakeHHs pac-
CMaTpUBAIOTCS Kak IMpocTo orpaHuyeHus. Pacrymiee
[TOHUMaHNEe HEOOXOOMMOCTH YCTOWIHBOTO PAa3BUTHUS U
BBIJIBIDKEHHME 3TOM MOBECTKH IHS Ha NepBbli muian Op-
ranm3armeid OO0benuHenHblx Hanwmii [13] 3actaBmin
MHOTUX YYEHBIX MPEANOJIOKUTh, YTO KIIOY K JOCTH-
JKEHUIO TPOWHOIO pe3yibTaTa JISKUT B WHHOBAIIMOH-
HOM pa3BUTHH, KOTJa CyObEKThl MHHOBALMOHHOM nes-
TEJNBHOCTH LIEJIEHAIIPABIEHHO PEIIaloT HKOJOTHYECKHE
3aa4i, OJHOBPEMEHHO IUIAHUPYS CBOM SKOHOMUYE-
ckue uenu [14]. IlogoOGHast monoXKHUTENbHAS B3aUMO-
CBSA3b MEXIY NPEANPUHUMATEIILCTBOM U WHHOBALIUA-
MH, KOTOpas CUMTAaeTCsd YHHUBEPCAJbHOW, Ha CaMOM
Jie7ie HaOMI0AaeTCsl TONBKO B pa3BHUTHIX cTpaHax [15],
MIOJIO’KUTEJNIbHAS B3aUMOCBSI3b MEXY WHHOBALMAMU U
YCTOHYMBEIM pa3BUTHEM, BEPOSATHO, OyIeT HaOIo-
JIaThCsl B Y3KOM IOJAMHOKECTBE MPH JOCTATOYHO YHH-
KaJbHBIX 0OcTosTenbeTBax [16, 17]. MoxHO oXHaTh
YBUIETH IOJIOKUTEIIBHOE BIIMSHUE WHHOBALUil Ha co-
LUaJIbHBIC WM 3KOJIOTHYECKUE PE3YNIbTaThl TOJBKO B
TOM CJIydae, €ClIHd OHU SIBHO TPeOYIOTCS OCHOBHBIMHU
MpaBWIaMH OOIIECTBa, BOILIOMICHHBIMHA B 3aKOHE H B
sTHYecKkuX HopMax [12]. B orcyrcTBHE Tako# MONMUTH-
KA ¥ MHCTUTYLHUOHAIBFHOTO, 3THUYECKOTO U MOJ00HOTO
JaBIICHUS Ha «OCHOBHBIC TpaBWiia OOIIECTBa» HHBE-
ctuiuu B HUOKP, BeposiTHO, IPUBEAYT K YXYAIICHUIO
SKOJIOTMYECKUX YCIOBHM. B CBsI3M ¢ 3TUM npu uccre-
JOBaHUH IKOJOT0-9KOHOMUYECKUX MPOILECCOB B pabo-
Te [5] mpemIoKEHO OICHUBATh SKOJOTHYECKUN MOKa-
3aresb (BBIOpOCHI B aTMoc(epy 3arpsi3HSIOMNX Be-
IIECTB) BO B3aUMOCBs3U ¢ mHTeHCMBHOCThIO HMOKP,
YTO MO3BOJIUT BBISIBUTH KOPPEISALIMIO MEXIY SKOHOMHU-
YECKMMH U SKOJOTMYECKMMH LEISIMH YCTOIHYUBOTO
pa3BuTus B paspese Cubupckux peruoHoB u IloBoi-
Kbsl U OLEHUTh CTENEHb NPOCTPAHCTBEHHOW HEOIHO-
POJHOCTU  B3aMMOCBA3M MEXJY MHTCHCHUBHOCTBIO
HUOKP n MHTEHCHBHOCTBIO BBIOPOCOB IO PErHMOHAM
COO u [1OO. Takum oOpazom, HeTb UCCICTOBAHUSI —
M3y4YeHUE BIMAHUSA HWHTEHCUBHOCTM HMHHOBAIMM Ha
9KOJIOTHYECKUH CJIeZl B PETMOHAX pA3HOIO THUMA HA
npumepe COO u I[1PO, uto nMo3BOINIAET cAeAaTh BHIBOJ
0 HEOJAHOPOJHOCTU 3KOHOMHYECKOTO IPOCTPAHCTBA.

OcHOBHas THIIOTE3a, peniacMasi B paMKax JaHHOTO
UCCIICIOBAHMS: BBICOKAs CTENECHb HEOJHOPOIHOCTH
SKOHOMHYECKOr0 MPOCTPAHCTBA [0 YPOBHIO BIIMSIHUS
unTeHcuBHoct HUOKP pernoHanbHbIX KOMIIAaHUM Ha
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CTETeHb 3arpsi3HeHUs OKPY>KaIOLIEl cpe/ibl B peruoHax
P®.

[Tonck HOBBIX MOIXOAOB K PErMOHAJILHOMY pa3BH-
THIO OOYCIIOBIIMBAET MOCTAHOBKY HCCIIEI0BATEIbCKUX
3a1ad.

MaTepuaJjibl U METOAbI

OOBekTOM uccnenoBanus sBISIOTCS 10 peruoHoB
Cubupckoro ¢peaepansaoro okpyra (COO) u 14 peru-
oHoB [IpuBoimkckoro dpenepanproro okpyra (ITDO).

Taé6auya 1. Pezuorvt COO u [190

Table 1. Regions of the Siberian Federal District (SFD)
and the Volga Federal District (VFD)
Kopg, Pervon ®enepanbHbIN
(a66peBuaTypa) Region OKpyT
Code (abbreviation) Federal District
AK AnTtalickuil Kpal Co®0
AR Altai Region SFD
Ho UpkyTckas o6aacTb Co®0
IR Irkutsk Region SFD
KK KpacHosipckuit kpai (gole)
KK Krasnoyarsk Region SFD
KO KeMepoBckas 06J1acThb CP0
KR Kemerovo Region SFD
KpO KupoBsckas o61actb oo
KR Kirov Region VFD
HrO Hmxeropoackasi 061acTb oo
NR Nizegorodsk Region VFD
HO HoBocubupckas 06s1acthb CP0
NovR Novosibirsk region SFD
00 OMckas 06J1acThb [gole)
OR Omsk Region SFD
OpO OpeHbyprckas 06J1acThb oo
OrR Orenburg Region VFD
§6:(0] [lenseHckas 061acTh [e0
PenR Penza Region VFD
[IpK [lepMcku# kpai oo
PR Perm Region VFD
PA Pecny6sinka Antai CP0
RA Republic of Altai SFD
PBm Pecny6.imka BamkopToctan ®0
RB Republic of Bashkortostan VFD
PMp Pecny6mka MopoBusi oo
RMor Republic of Mordovia VFD
PM3 Pecny6imka Mapuii 3n oo
RM Republic of Mari El VFD
PT Pecny6.inka TreiBa CP0
RT Republic of Tyva SFD
PTT Pecny6simka TaTtapctan ®0
RTat Republic of Tatarstan VFD
PX Pecny61ka Xakacus CP0
RKh Republic of Khakassia SFD
PUB Pecny6mka YyBauius oo
RCh Republic of Chuvashia VFD
CmO0 Camapckasi 06J1aCTh oo
SR Samara Region VFD
CpO CapaToBcKasi 06J1aCTh oo
SarR Saratov region VFD
TO ToMckast 06J1acThb Co0
TR Tomsk Region SFD
YnP YaMypTckas pecny6/MKa oo
UdR Udmurtia Region VFD
Y0 YnpsAHOBCKas 06/1aCTh [®0
UR Ulyanovsk Region VFD

B uccnenoBannu ucnomnb3yeTcs BblOOpka 24 peru-
oHoB CDO u IIDPO 3a 2010-2022 rr. ba3za conepxur
naHHble Poccrara [18]. Beero 6a3a maHHBIX COAECPIKHT
uHpopMarmo 1o 24 permoHam Poccuu u coctouT U3
312 nabmonenuii (24 perHoHOB YMHOXKHUTB Ha 13 11er).

C yderoMm MpOBENECHHBIX PaHEE MCCIECIOBAHUN MBI
HCTIONB3YeM:

e HHTCHCUBHOCTh HEKOHTPOIUPYEMBIX BBIOPOCOB
(Emission intensity — El) B xadectBe 3aBHCHMOM
niepemenHoi [19]. El paccuutbiBacTcs kak OTHO-
LIEHHE HEYYTEHHBIX BBIOPOCOB B aTtMocdepy OT
CTAallMOHAPHBIX MCTOYHHKOB B PETHOHE K CTOMMO-
CTH TIPOJIaXX PETHOHAIBHBIX (pUPM (TOHHBI BEIOPO-
COB Ha | MJIpA p. peaTM30BaHHOM MTPOAYKIIUH);

e wunrercusaocth HUOKP (Regional R&D intensity
— RDI) B peruone B KauecTBe HE3aBHCHMOU Tiepe-
MeHHoH [20]. RDI paccunThIBaeTCS KaKk OTHOILIEHHE
unBectuimii B HUOKP pernoHanbHbIX KOMIaHUK K
00beMy Tpofax B peruoHe (B %).

Jnsa onenkn BausHus nHTeHCHBHOCTH HMOKP Ha
WHTEHCUBHOCTh BBIOPOCOB Obllla HCIOJB30BaHA Ia-
HelbHas perpeccust [21-25]. Bwibop amexkBaTHOW MO-
e (CKBO3HOH, (PHKCHpPOBaHHBIX 3(P(eKToB U ciy-
YaifHbIX 3(PPEKTOB) OCYIIECTBIAETCS Ha OCHOBAHUU
tectoB Banmpaa, bpoiima—Ilarana n Xaycmana. Bripa-
JKeHWe U1 TaHeJIbHOH perpeccHoHHON Mmomenu (1)
BBITJISITUT CIEAYIOIIUM 00pa3oM:

Elit = ﬁRDllt + Uu; + €it » (1)

rae | — HoMep oObekTa HabmroeHus (peruona); t —
Bpemsi HaOmoaenus (ron), RDI n EI — cranmapTH3u-
pOBaHHBIC HE3aBHCHMas W 3aBHUCHMasi TICPEMCHHEIC,
B — koa(uIeHT npu He3aBUCUMON NEpEeMEHHOMH; U;
— WHAMBHIYyaJIbHBIE d3PPEKTHI, €;; — OCTATOYHBIC CITy-
YaifHple BeMUYUHBL. VHAWBUIyanbHBIE d(PQEKTH paB-
HbI HYJTIO B Cliydae CKBO3HOU monenu (Zero Effects —
ZE-monenu), cunTarorcsi (PUKCHPOBAHHBIMH MapameT-
paMu B MAaHENIBHOW pPETPECCHOHHON MOJENH C JeTep-
MHHHUPOBaHHBIMH 3¢ ¢pekTamMu (U1  YHHUKAJIBHOTO
Habopa oOwekToB) (Fixed-Effects — FE-momenu) wu
MPEIONaraloTcs CiIy4YalHbIMH B MHaHENbHOM perpec-
CHOHHOIl Mozenu co ciy4daiHeIMH 3(dektamu (ams
CIlyJaliHBIM 00pa3oM BBIOpPaHHBIX OOBEKTOB M3 OOJIb-
mioil reHepanbHOi coBokymHoctH) (Random-Effects —
RE-monemnm).

AHaNOrHYHBIC HCCIEAOBAHNS HA YPOBHE CTpaH OBI-
JM TIPOBEAEHBI B [26] MO HCHOJIB30BAaHUIO MaHEIbHON
perpeccun ¢ (DUKCHPOBAaHHBIMH W CIIyYalHBIMH J(-
(exTaMu IS OIICHKH BIMSHUS SYKOHOMHYECKOTO pa3-
BuTHs (B yacTHOCTH, pocta BBII) Ha BBIOpOCH! yrie-
kucinoro raza. Ha ypoBae poccuiickux peruoHoB B [27]
HCCIIeI0BaHa MTaHEJIFHOM CKBO3HASI PETPECCHH BIIHSTHUS
17 KJIIOYEBBIX COLMO-3KOJOT0-3KOHOMHYECKHX IOKa-
3arellell Ha YNaBIMBAaHUC 3arpsi3BHAIONIMX aTMochepy
BeniectB. Crienyss Mapkyapary [28], Oblia cTaHmapTu-
3upoBaHa npeankTopHas nepemennas (RDIct). Pacue-
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Tbl IPOBOAWINCH C HUCIOIb30BAHUEM IIPOTrPAaMMBI
STATA. 3aMeruM, 4TO MHOTZA B MOAOOHBIX CIIyYasx
OTPAaHUYMBAIOTCS HCIONB30BaHUEM KOPPEISIIHOHHOTO
aHaym3a: B [29] — i UCCIIEOBaHUST B3aUMOCBSI3U MH-

TErpaJIbHOrO0 MOKa3aTelsl COLHAIbHO-3KOHOMHUYECKOTO

Pa3BUTHA U CBOJHOTO SKOJOTHYECKOTO WHICKCA WU B

[30] — mns BBIsIBICHHS B3aMMOCBSI3H MEKIY UHICKCOM

SKOHOMHYECKOTO Pa3BUTHUSI U HHIEKCOM 3KOJIOTHYECKON

PE3yIBTaTHBHOCTH TEPPUTOPUH HA OCHOBE JAHHBIX He-

(DMHAHCOBOM OTYETHOCTH, TZI€ CaMH PE3yJbTHPYIOIINE

UHJICKChI IPEIBAPUTEIIBHO ObLUIM PACCUUTAHBI C IIOMO-

60 MHO)KECTBEHHON PErpeccry OT COOTBETCTBYIOIINX

SKOHOMHMYECKUX WX SKOJIOTUIECKUX KOMIIOHCHT.

1. Jlns OLEHKH MPOCTPAaHCTBEHHOM HEOTHOPOIHOCTH
nokazareneil RDI u EI npuMeHeH MeTol uepapxu-
YEeCKOW KJTacTepH3aluy (C MOMOIIBIO NpaBuiia 00b-
enuHeHus — Meroaa Bapna u mepsl 6nu3oct — EB-
KJIUJIOBO paccTosHue), 3¢ (HeKTUBHO MPUMEHIEMBIi
IUTSL KIIACTEpU3aIlid POCCHHCKUX PETHOHOB IO HH-
HOBanmoHHBIM mokazaTternsm [31-33]. Ouenka xa-
YecTBa MTOCTPOCHHBIX KJIACTEPHBIX MOJENEH peruo-
HOB TIPOBOJWIACH C HCIONB30BAHUEM CTATHCTHYC-
CKHX KPUTEPHUEB TUCIIEPCHOHHOTO aHanmm3a [34].

2. Onenka >pQeKTHBHOCTH (YHKIMOHHPOBAHUS pe-
ruooB CDO u [1DPO nmo moxasarenssM MHHOBAIKA-
OHHO-DKOJIOTHUIECKON IEATENFHOCTH IPOBENeHa C
nomomipto  Metoga DEA  (Data Envelopment
Analysis) [35, 36] unmu ananusza cpeasl QyHKIHO-
aupoanus [37]. DEA-meton peanmsyercst mocpen-
CTBOM MHOTOKPATHOTO peIIeHHUsS ONTHMU3AI[OH-
HOM 3a/1auyl JINHEMHOI O IPOrPaMMUPOBAHUS U UMeE-

00

TO

PM>

€T JIBa BUIA MOJICNEH: MOJICIH, OPHEHTHPOBAHHEIC
Ha BXox (IN), mis orneHku ¢G(GEKTHBHOCTH MHHU-
MHU3alMU UCTIOIB30BAHUS PECYPCOB U MOJICINIH, OPH-
eHtupoBanHbie Ha BeIxoa (OUT), mis oneHku 3¢-
(DEKTUBHOCTH MAaKCUMH3ALUK TONYICHUS PE3yihb-
tata. DQPGEKTUBHBIE PETHOHBI PACIIOJIOKEHBI Ha
muHuH QpoHTa 3 dexkTuBHOCTH (PpoHTHUPE), a He-
a¢dekTuBHBIE — BHYTpH (ponTa. Uem Onmmke K
(bpOHTHPY PACIIONIOKEH PETHOH, TEM BBIIIE 3HAYEC-
HUE OTHOCHTEIbHOW 3()()EeKTHBHOCTH €ro yIpaB-
JICHYECKOHN IeATeNIbHOCTH. PacdeTsl BBIMOIHEHBI C

TOMOIIBI0 TporpaMMHBIX MpoaykToB: DEAP [38] u
STATISTICA [34].

Pe3yabTaThl McC/IeA0BaHUSA

Pernonst COO u [IDOO cocTaBisifoT HEOAHOPOTHYIO
BBIOOPKY 110 UCXOAHBIM MokazaresneM RDI u El. OTHo-
curenbHO (BeIOOpKH pernoHoB CDO u [1PO) Bricokue
3HaueHus Tokazarenst El uMeroT clemyronme pernoHbL:
npexxae Bcero Kpacnosipekuit kpait (KK), a takxe Ke-
MepoBckas obmacte (KO) u pecnybnmka TwiBa (PT).
[Ipu 3ToMm pecrryoimkn ThiBa 1 ANTaii XapaKTePH3YIOT-
Csl OTHOCHTEJIBHO BBICOKHM 3HAa4eHHEM KOd((HUIMEHTA
Bapuauuu El. I'pynma perumoHoB — Hmxeropoackas
(HrO) n Ymesaosckas (Y0O) obi1acti — IMEET OTHOCH-
TEJILHO BBICOKME 3HaueHus nokazarenst RDI. Onsre xe
pecniyonuka AnTaii XapakTepu3yeTcs OTHOCHTEILHO
BBICOKUM 3HaueHHeM Kodddunuenra apuanuu RDI.
[IpocTpancTBeHHass HEOAHOPOAHOCTh MCXOIHBIX IOKa-
3areneit RDI u EI npousumiocTprupoBaHa Ha puc. 1.

PMp

PTr

PYs

OpO

KpO HrO

Puc. 1. JluHeliHble epaguku cmaHdapmu3su-
POBAHHBIX HUC/A08bIX Xapakmepu-
CMUK pecUOHAIbHBIX NoKazamesell
El'u RDI 3a nepuod 2010-2022 zz.:
cpedHee m u koagduyuenm sapua-
yuuV

Line graphs of standardized numeri-
cal characteristics of regional indica-
tors El and RDI for 2010-2022: mean

m and coefficient of variation V

Fig. 1.

— gy
s V01
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Ta6auya 2. Oyenku eausiusi RDI Ha EI no kaacmepam pezuonog COO+I1P0 3a 2010-2022 ze.(ppacmenm)

Table 2.

Estimates of RDI impact on EI by clusters of SFD+VFD regions for 2010-2022 (fragment)

Knacrep

Cluster K4

K5 K7

Pervonsl

. MO, AK, PMD3, Y 1P, Pbm
Regions

TO, 00, HO,

110, KpO, MpK PMp, PTr

JddexThr

Effects FE RE

RE FE RE

8 0,324%* 0,332%*
(0,090) (0,088)

(0,111) (,108)

0,070 ~0,273* 20,717
(0,116) (0,144)

KpuTepuii kaue-
CTBa MOJiesIx
Model quality
criterion

F(1;59)=12,85%* | y2(1)=14,08**

F(1; 71)=0,64

$2(1)=0,42 F(1;23)=551% | 72(1)=24,51%*

Tect Banbga

. - kskok -
Wald test F(4;59)=85,13

F(5;71)=42,03*** -

F(1;23)=36,46*** -

Tect Bpoiima-
[larana Breusch- -
Pagan test

72(01)=266,53***

72(01)=231,07*** - 72(01)=0,00

Tect XaycMaHa

2(1)=
Hausman test x*(1)=0,25

x2(1)=0,58 12(1)=14,72%**

Ipumeuanue. 3agucumas nepemerHasi: EL. Cmandapmtsie owubku - 8 ckobkax; ***p<0,001; **p<0,01; *p<0,05.
Note. Dependent Variable: EI. Standard errors are in parentheses; ***p<0.001; **p<0.01; *p<0.05.

C y4eToM yKe BBIJIENEHHBIX KOHTPACTHBIX TPYIII
peruonoB (HrO, VnO); (PT, PA) u (KK) meromom
HepapXUUYecKOil KIIACTEPHU3aIlH ITOCTPOCHA BOCHMH-
KJIacTepHas BBICOKOKAaYeCTBEHHas (110 KpPUTEPHUSIM
JUCTIEPCUOHHOTO aHaiau3a) Mojens peruoHoB COO u
[M®O mo coBokymuoctr mokazatenerd EI u RDI. Tpo-
BEJICHA OLICHKAa NPOCTPAHCTBEHHOW HEOIHOPOJHOCTU
B3auMOCBsA3U Mexay EIu RDI 1o BbIIENEHHBIM Kia-
crepaMm peruonam CPO u [1DO. Pesynbrarel kinacrep-
HOU nmanenbHOM perpeccun RDI na El nipencraBieHs! B
Tab. 2.

CornacHo Ta0JI. 2, B 3aBUCHMOCTH OT PETHOHAIb-
Horo kiacrepa BnusHue RDI Ha El xapakrepusyrorcs
BBICOKO 3HAYMMBIM IIOJIOXKHUTENBHBIM 3 B ciaydae K4,
CTaTUCTUYCCKHU 3HAYUMbIM OTPHULATCIIbHBIM B B ClIy4yac
K7 wmm wHesnaumMbiM =0 B ciydae KS. Ilpu stom B
cayuae K4 u K5 BbICOKO 3HaUMMBI Kak (DHKCHPOBaH-
Hble 3 ¢ektor (Mo Tecty Banpaa), Tak W ciydaiiHbie
a¢dextrl (1o Tecty bpoitma—Ilarana), mpuyeM B paB-
HOU Mepe (Ha OCHOBaHWM TecTa XaycMaHa). B ciyuae
K7 ¢uxcupoBannbsie 3¢pdexTbl BHICOKO 3HAYMMBI (TIO
Tecty Banbnaa), a cimydaiinbie 3¢ (G eKThl He3HAYUMEI (IT0
tecty bpoiima-Ilarana), moatromy amekBaTHOH MoJe-
JIbIO MMaHEJIbHBIX JAaHHBIX B CilIy4yae K7 sBnsgercs cratu-
CTHYECKH 3HaYMMasl MaHeIbHAs perpeccus ¢ GUKCUpo-
BaHHBIME Y dekramu FE.

[TIo pe3ynpraram maHeIbHOW PErPECCUU BBI-
SIBJIEHA KJIaCTE€pHas MPOCTPAHCTBEHHAS HEOIHO-
poaHocth BiusAHMS HHTeHcHUBHOCTH HHOKP

(RDI) Ha MHTEHCUBHOCTH BHIOPOCOB (ET):

e K1 - xinacrep peruonor (PA, PT) co cpeanumu
3HaYeHUsAMH RDI, BbIIE CpeIHEro 3HAYCHUSIMHU
EI v BBICOKO 3HaYMMBIM MOJOXKUTEIbHBIM BIUSHH-
em RDI ua EI ($~1,00; p~0,000).

245

K2 — iacrep peruonos (KO, OpO, PX) ¢ oTHOCH-
TEJIHPHO HM3KUMH 3HaueHusMu RDI, Beie cpemne-
ro 3HaYeHUSAMH El ¥ CHIBHO 3HAYMMBIM ITOJIOKH-
TenabHBIM BiussHEeM RDI Ha ET ($~0,41; p~0,005).
K3 — xmacrep permonoB (PUs, CmO, CpO) co
cpenHnMHu 3HaYeHUSIMHA RDI, HU3KUMY 3HAYCHUSIMHU
EI v BBICOKO 3HAQYUMBIM TIOJIO)KUTEIBHBIM BIIMSTHU-
em RDI ua EI (~0,65; p=~0,000).

K4 - xnactep permono (AK, MO, Pbm, PMD,
VYnaP) ¢ oTHOCUTEIHLHO HU3KUMHU 3HAYCHUSIMU RDI,
CpPEeIHMMM 3HA4YeHUSMH E[ M BBICOKO 3HAUYUMBIM
MOJOXKHTENbHEIM BiaussnueM RDI wa EI (p=0,32;
p~0,000).

K5 - xmacrep permonoB (KpO, HO, OO, ITHO,
[IpK, TO) co cpennumu (KpO, OO, IIpK) u Bolie
cpeanero (HO, IO, TO) snauenmsmu RDI, co
cpeaanmu (KpO, OO, TO) u mmxke cpeanero (HO,
IMHO, IIpK) 3nauenusamu EI 1 HE3HAYNUMBIM MOJIO-
KUTENbHBIM BiausaueM RDI wa EI ($=0,09;
p=0,43).

K6 — xmactep permonoB (HrO, YnO) c otHocu-
TENIbHO BBEICOKMMHM 3HadeHUsIMH RDI, oTHOCUTEIb-
HO HM3KMMH 3HaueHussMu El W HE3HaYUMBIM OTpHU-
natenbHpiM  BimsianeM RDI wa EI (B~0,07;
p=0,51).

K7 — xnacrep pernonoB (PMp, PTT) ¢ oTHOCHTENB-
HO HU3KUMU 3HaueHusMu RDI u El, npu atom co
CTAaTUCTHYECKH 3HAYMMBIM OTPHIATEILHBIM BIIWS-
uueMm RDI na EI (= —0,27; p~0,028).

K8 — mono xnacrep (KK) co cpennuMm 3HaueHueM
RDI, oTHOCUTEILHO BBICOKUM 3HadueHueMm El u He-
3HAYUMBIM OTpULaTeNbHbIM BiustHuEM RDI na El
(p=0,35; p=0,25 B paMKax CKBO3HOM pErpeccHH
ZE).
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CornacHo KpUTEepHUsM AUCIEPCHOHHOIO aHalu3a
(mapametpudeckomy Pumiepa u panrosomy Kpackena—
Yomnmmuca) TocTpoeHa — BBICOKOKAYeCTBEHHAs  (Ha
ypoBHe 3HaunMoctu p=0,0000 mo RDI u EI) BocbMu-
KJactepHast Mozienb pernoHoB COO+IDO. Ilpu 3toM,
Harnpumep, kinactepsl K1 u K2, wmm K4 u K5, a taxxke
K3 u K7 meznaunmo (p>0,10) paznmuyarores o EI , HO
BBICOKO 3HauMMo 1o RDI; Hao6oport, kinacrepsl K1 u
K5, umn K4 u K7 nesnaunmo (p>0,10) pasmugarorcs
1mo RDI, HO BBICOKO 3HA4UMO 110 E1.

Jnst oneHKH 3G PEeKTUBHOCTH (HDYHKIIMOHUPOBAHMS
peruoHoB CPO u I[IPO mno moxazaTensiMm MHHOBAIU-
OHHO-?KOJIOTHIECKOHW NESITeIFHOCTH C ITOMOIIBIO Me-
tona DEA mnposeneHo npeoOpa3oBaHHE 3aBUCHMOTO
nokasareins El B pesynprupyromuit EI0, o6patHo mpo-
MOPITMOHANIBHO CBs3aHHBIA ¢ El, To ecTh mipu oneHke
3¢ (HEKTHBHOCTH MHHUMH3AITUH PECYPCOB HCIIOIE30BaH
RDI (TEin) u oneHku 3¢)(h)eKTHBHOCTH MaKCUMM3AIIH
pesynbrara — E10 (TEoUt).

Monens DEA (IN / OUT _VRS) mns pecypca RDI
n pesynsrata EIO, opueHTHpOBaHHas Ha BXOJ
(IN)/Beixon (OUT) ¢ mepeMeHHOHM oOTmayeil oT Mac-
mraba (VRS), mo3Boimia OMEHUTh KaK CTATHYECKYIO
s¢dextuBHOCTE TEOUt perMoHoB Mo MakCHMHU3ALUU
pesynbrata EI0 mpu ¢dukcupoBanHoMm pecypce RDI,
Tak ¥ 3¢p¢extuBHOCTL TEIN pernoHoB 1mo MUHHUMH3A-
mun pecypca RDI mpu ¢uxcupoBanHOM pesynabTare
ElO.

ITo pesympratam pacuera DEA onenensl 3¢ dek-
TUBHOCTU (yCpEeIHEHHBbIE II0 PETHOHAM U TojaMm)
TEout=0,503 (o makcumu3zamuu pesynsrata EIO mpu
¢bukcupoannom pecypce RDI) u TEin=0,378 (1o mu-
HuMm3anuu pecypca RDI mpu ¢ukcupoBaHHOM pe-
synmetate EIO). B pesynbrare pacueToB BBIABIICHO:
1 nocrostaublil (Bce 13 zer) perwon-mumep (HrO) m
6 memocrostHubIX (PTT — 11 ;er, PX — 10 ger, PMD —
7 ner, PA— 5 ner, KO — 3 roma, OpO — 1 ron) 3a
2010-2022 rr.

I'pamueckn texnmueckas >ddexruBHocts TEout
OTIpENeNseTCs] KaK OTHOIICHUE PACCTOSHHSA OT OCH pe-
CYpCcOB 10 (PaKTUIECKOTO MOJOKEHHSI K PaCCTOSHUIO
OT OCH PEeCcypcoB A0 TOYKHM MMUTALMOHHOTO MOJOXeE-
HUS PerHOHa (JIoMaHasl IpsiMas 3eJEHOTo 1BeTa). AHa-
norugno TEin ompenensercst kak OTHOIICHHE PacCTo-
SIHUSL OT OCH PE3YJIbTaTOB JIO TOYKM HMMMTAIMOHHOTO
MIOJIOXKEHUS] PerHoHa (PaKTHUECKOTO TTOJIOKEHHUS K pac-
CTOSIHHIO OT OCH PE3YJBTaTOB 10 (PaKTHUECKOTO MOJI0-
eHus (puc. 2).

[lomy4yeHHsle pe3ynabTaThl CBUACTEIBCTBYIOT O MPO-
CTPaHCTBEHHOH HEOIHOPOJHOCTH TIOoKa3zatenel 3ddek-
tusHOocTH TEin 1 TEout, ycpennennsix 3a 2010-2022 rr.
no peruoHam CPO u [1DO. [Ins oueHKH 3TOW HEOA-
HOPOJHOCTH TIPHUMEHEH METOJ HepapXmdyecKoil Kia-
cTepm3anui (C TOMOUIBI0O TpaBWiIa OOBEIUHEHUS —
MeTona Bapma, u meprl 6amu3octu — EBKinmoBO pac-
cTosiHMe). Pe3ynbpTaThl KiIacTepU3allid PETUOHOB I10
TEin u TEout npencrapiieHsl Ha puc. 3.

HrO|
20 )
18
16
14
12
g VnO
10 =
8
PMD
6 ;
4
<N
D
0
0,0 2,0 2,5 3,0 3.5
RDI
Puc. 2. Juazpamma paccesHusi pezuoHos CPO+IIP0O omHocumeabHo poHmupa (AomaHasi npsmas 3e4€H020 ysema) 8
koopdunamax (RDI; EI0), ycpedHeHHbix 3a 2010-20222e.
Fig. 2.  Scatter diagram of the SFD+VFD regions relative to the frontier (broken straight line in green) in coordinates (RDI;

EIO0), averaged for 2010-2022
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Puc. 3. /Juazpamma paccesHus ¢ knacmepamu pezuoros CPO u I[1P0 no TEin u TEout

Fig. 3.

Xapakrepuctuka kiactepoB peruoHoB CDO wu
I1dO no TEin u TEout (pu cpeaHuX 1o BCEM Peruo-
nam TEin=0,379 u TEout=0,503):

e Kil — kiactep BrICOKOH 3(h(HEKTUBHOCTH (CpeIHUE
o kiactepy TEin=0,946 u TEout=0,923) Bkiroua-
et 4 pernona: HrO, PTt, PX u PMD.

o K2 — kmactep 3pQeKTUBHOCTH BBIIIE CPEIHEH IO
TEin u cpenneit mo TEout (cpemnue mo kmactepy
TEin=0,755 u TEout=0,512) Bkmtoyaer 2 peruoHa:
KO u OpO.

o Ku3 — knactep cpeaneld 3¢pGeKTUBHOCTH (CpelHue
no kiactepy TEin=0,385 u TEout=0,598) Bkiroua-
et 5 peruonos: [1HO, UsP, PMp, VP, PA.

o Ki4 — xmacrep adpdextuBHOCTH cpeaneir TEout u
Huskoi TEin (cpennue mo knactepy TEin=0,175 u
TEout=0,504) Bxmrouaetr 6 peruwonos: YnO, Ho,
ITpK, CmO, CpO u Pbm.

e Kiu5 — kmactep HHM3KOW 3(PHEKTUBHOCTH (CpenHUE
mo xiactepy TEin=0,114 u TEout=0,191) Bkiroua-
et 7 peruonos: 11O, KpO, OO, TO, PT, AK u KK.
Cornacuo kpureputo Kpackena—Yosumca no napa-

merpam TEin u TEout moctpoeHa BEICOKOKaueCTBEHHAS

(ma yposHe 3naunmoctu p=0,0005 mo mapamerpy TEin

u Ha ypoBHe 3HaunmmocTu p=0,0006 mo mapamerpy

TEout) mnsatuknactepHas Mmonenb pernoHop CPO u

[®O. [pu stoMm, Hapumep, 1o mapamerpy TEin kia-

crep K2 cnabo 3Haunmo ommyvaetcs ot Kil (p=0,064)

u ot Kn3 (p=0,053), a kmacrep Kn3 cunpHO 3HaUMMO

otiuyaercs ot K4 (p=0,006) u ot K5 (p=0,004); ana-

Scatter diagram with clusters of the SFD and VFD regions by TEin and TEout

normaHo o mapamerpy TEout xmactepsr Knd u Kud
pasnuyarorcs cuibHO 3HaumMo (p=0,003), a kmactepsl
Kl u Kn2 — cna6o 3naunmo (p=0,064).

06cyxaeHHe U 3aK/II0YeHHe

1. Pe3ynbTaThl MaHENbHOHN perpeccuu ¢ (PUKCUPOBaH-
HBIMH 3 QeKTaMu a1 Ki1acTepoB peruonos [1DO
u COO 3a 2010-2022 rr. mokazanu NpeuMylie-
CTBEHHO IIOJIOKHUTENBHYIO CBSI3b MEXAY IOKa3aTe-
nssma RDI wn E1. UTo mOATBEPKIAET TE3UC O TOM,
YTO SKOHOMHUYECKHE U IKOJIOTMUYECKUE aCTIeKTHI Iie-
el ycroiumBoro pasButus, BBABHHYTHIX OOH,
caMmd 1o ceOe HaXOIAITCS B MPOTHBOPEUUH JIPYT C
IpyroM, W 0e3 BMEMIATENbCTBA T'OCYAapCcTBA OHH
BpSI JIM CMOTYT HAaWTH €CTECTBEHHOE COOTBET-
CTBHE.

2. OueHka MPOCTPAHCTBEHHOH HEOJHOPOTHOCTH B3a-
umocss3u Mexay RDI u EI no pernonam I1PO u
C®O c nomolIbI0 MaHEIbHON perpeccuu U MeTona
HepapXUyecKol KacTepu3allMd BbIIBWIIA TPU
rpynnsl perroHoB: 13 pernmonoB (K1-K4) nmeror
IIOJIOKUTENIBHYIO CBSI3b MEXAY NokazaTensimu RDI
u EI; 2 peruona (K7) co 3HaunMoil oTpULIaTEIbHOM
CBA3bI0 Mexay nokaszarensimu RDI u EI; 9 peruo-
HoB (K5, K6, K8) ¢ He3HaunMoii TIOJI0KUTEIBHON U
OTPULIATEIBHON CBS3bI0 MEXKIY NoKazarensiMu RDI
u EI. B 3TOil CBS3M OTMEUYaeTCsl BBICOKAas Mpo-
CTpaHCTBEHHAass HEOIHOPOJHOCTh  B3aMMOCBS3U
mexny RDI u EI no peruonam [1OO u CDO.

247



Bulletin of the Tomsk Polytechnic University. Geo Assets Engineering. 2024. Vol. 335. No. 3. P. 240-252
Spitsyn V.V. et al. Regional innovations influence on the ecological footprint of the Russian Federation territories: ...

3. OcoOeHHOCTHI0 MHHOBAIMOHHOTO pa3BuTHst Poccun

SIBJIACTCS TO, YTO OOJIbIIAS YaCTh HHHOBALIMK OTHO-
CUTCS K TpoMmbliluieHHOH chepe. Tak, ctonmocTth
WHHOBAIIMOHHBIX MPOAYKTOB B OOJIACTH IPOMBIIII-

JIEHHOT'O MPOU3BOJICTBA cocTaBmia 3693 mipa p., B

cdepe yeayr — 789 mupx p. JlaHHBIC TI0 BCeM BHIaM

NeSITeNEHOCTH,  BKIFOYAsi CEIIBCKOE  XO3SHCTBO,

CTPOUTENBCTBO, TPAHCIOPT, cepy YCIyr CBHIE-

TENBCTBYIOT O TOM, YTO MPOMBIIIICHHOCTH SIBIISIET-

csi caMOH WMHHOBAIIMOHHOW cdepoir. MMeHHO B

MPOMBIIUICHHOCTH W JIJIsl Hee MaTeHTyeTcs OOolb-

masi 4acTh n300peTeHui» [39].

[omy4enHsble pe3yabTaTHl CBUACTEIBCTBYIOT O TOM,

YTO HE BCE UHBECTULIMU B MHHOBALIUU OJMHAKOBBI:

4.1. PeruoHsl ¢ JOMUHHMPOBAaHHEM CEIBCKOIO XO-
3SHCTBA B CTPYKTYpE SKOHOMHKH: PectryOmmku
Anraii (PA, K1) — 18 %, TeBa (PT, K1) —
21 %, Maputii O (PMD, K4) — 18 % u Anraii-
ckuit kpair (AK, K4) — 11 %, mokazanu 3Ha-
YUMYIO ITOJIOKHUTENEHYIO CBSI3b MEXIy MOKa-
satensamu RDI u EI; IlenseHckast o01acTh
(ITHO, K5) —19 % c He3HAYMMOU TOJNOXKH-
TETHFHOU CBSI3bI0 MEXAy mokazatensiMu RDI n
El. Yto noATBEpXkNaeT HEBBICOKUN YPOBEHb
Brnoxkenniin HMOKP B cenbckoe XO3SiCTBO,
KOTOphIE HE CONPOBOXKIAIOTCS CHIDKCHHUEM
HEKOHTPOJHMPYEMbIX BBIOPOCOB Ha TEPPUTO-
PUM TaHHBIX PETHOHOB.

4.2. B oTpacieBoii CTpyKType IPOMBIILUICHHO pa3-
BUTHIX pernoHoB [IBO u COO noMUHUDPYIOT
JoObIBafomiasi M rmepepabaThiBaromiasi Mpo-
MBIIIICHHOCTb:

e TIpyla MPOMBIIUIEHHO Pa3BUTHIX PETHO-
HoB K7 (PTt, PMp) co 3HaunMoii oTpuia-
TENEHOW CBS3BI0 MEXIY NOKa3aTeIsIMH
RDI n EIl otnuyaercsi OTHOCUTENBHO BbI-
COKOI MHHOBAITMOHHOW aKTUBHOCTBIO. Tak,
Pecniyonmka Tartapcran (PTT) BXOAHMT B
TPOMKY JHUACPOB MO WHHOBAIMOHHOW akK-
TUBHOCTH (Hapsay ¢ T. Mocksoil u CaHKT-
[letepOyprom). UTO CBHUICTEIBCTBYET O
TOM, 4TO B JAHHOU TPYIIIIE PETHOHOB HHBE-
CTUIIMM B WHHOBAIIMH COMPOBOXKIAIOTCS
BHEJIPEHUEM «3EJICHBIX» TEXHOJOTHH, KO-
TOpbIE MOSIBUINCH COBCEM HEJABHO U OIU-
paloTcsi Ha HOBBIE OTPacid U ILIUPOKOE
TEXHOJIOTHYEeCKoe pas3BuThe. Kpome Toro,
pEeruoHsbl, HanboJee pa3BUTHIC IKOHOMHUYE-
CKU ¥ MHOBAIlMOHHO aKTHBHBI, He 00ana-
0T JIOCTAaTOYHOM KBajM(UKaIMen uis
BHEJPEHUS MHHOBALIUH.

e B rpymmne peruoHoB K2-K4 co 3naunmoit
TIOJIOKHUTENBHOM CBA3BIO MEXAY IMOKa3are-
nsmu RDI w EI nipencraBiieHbl, B YaCTHO-
ctu, Upkyrckas (MO, K4) u Camapckas
obnactu (CmO, K3), B KOTOpBIX 1075 J0-
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ObIBaroOlIe MPOMBILIUIEHHOCTH B CTPYKTY-
pe skoHomuku 13,2 u 22,3 %, mnons obpa-
OaTbIBaroIIeld MPOMBIIUIEHHOCTH 15,4 u
17,7 % cooTBeTcTBEHHO. BMecTe ¢ Tem
MIPUOPUTETOM HHHOBALIUOHHOTO Pa3BUTHUS B
Hpkyrckoit u Camapckoii 001acTsX sSBiIsieT-
Csl aBHAIIMOHHAS TPOMBIIUICHHOCTD, A TaK-
xe aBTomMoOmiectpoeHue B Camapckoil 00-
macTi. B pesynpTaTe MHBECTHUIIMM B MHHO-
BaIli{ B IPHOPUTETHBIC OTPACIH HE COIPO-
BOXKJIAIOTCSl COKpAIlEHUEM HEKOHTPOJIUpYe-
MBIX BBIODOCOB B JaHHBIE PETHOHEL
B manHyro Tpymmy Takke BXOIST PETHOHBI
K2 (KO, PX, OpO) u K3 (UsP, CpO) c oTHO-
CHUTENIbHO MEHee Pa3BUTHIM MPOMBIIILIEHHBIM
noreHipaioMm u K4 (Pbmr) ¢ mHHOBanmoH-
HBIM Pa3BUTHEM HAYKOEMKHX OTpaciei.

4.3. B rpymmy peruonoB [10O u CDO ¢ He3Hauu-
Mol monoxkurensHor (KS) m oTpumarensHOU
(K6 u K8) xoppemnsnueit Mexay oKazaTeasiMu
RDI u EI Bxomar peruonsl K5 ¢ BeIcokopas-
BUTBIM HAYYHO-00Pa30BaTENbHBIM KOMILIEK-
com (HO, TO, OO), pernonsr K6 ¢ nHHOBAITH-
OHHBIM Ppa3BUTHEM HAYKOEMKHUX OTpaciei
(YnO) u ¢ OTHOCWTEIBHO MEHEE pPa3BUTHIM
MPOMBIIIUIEHHBIM TIoTeHIanoM (HrO), a tak-
e K8 (KK).

5. Ouenka 3¢dexTuBHOCTH (PYHKIMOHUPOBAHUS KO-

JIOTO-WHHOBAIIHOHHOW JEATENFHOCTH PETHOHOB C

nomonibto DEA-MeTona BbIsIBHIIA TPYIITy PEruo-

HoB (HrO, PTT, PX 1 PMD) c 0OTHOCHTENBHO BBICO-

KOW TEXHHUYECKOW 3(PPEKTUBHOCTHIO (CpeaHHE IO

kinacrepy TEin=0,946 u TEout=0,923):

® PETHOHOM-THIEPOM IO CcOAJaHCHPOBAHHOCTH
WHHOBAUWU U MOJUTUKH YCTOMYHBOTO Pa3BUTHS
sieiisiercst PecrryOnmka Tartapcran (PT) co 3Ha-
gyuMoii (Ha ypoBHe p=0,03) orpunarensHON
(R= —0,6) xoppensnueii MeXIy MOKa3aTeIsIMH
El u RDI u co 3aauennem TEout=0,973 mo max-
cuMmmzaiun pesyasTata EIO mpu ¢uxcupoBan-
HOoM pecypce RDI, m mo »sddextuBHOCTH
TEin=0,930 no muaumm3amnmu pecypca RDI mpu
¢ukcupoBanHoM pesynbsrare EI0;

e y Hmxeropozackoil o61acti, HECMOTPsSI HA Mak-
CHMaJbHOE 3HAYCHUE TEXHUYECKOU A(PPEeKTHB-
HoctH Kak 1o TEout=1, tak u no TEin=1, BugHa
He3HaunMas (Ha yposHe p=0,38) oTpurarenbHas
(R= —0,26) xoppensauuss MeXIy MOKa3aTelsIMU
El u RDI. Uro cBugerenscTByeT 00 3dpdekTus-
HOM BJIOKCHHH HMeromuxcsi pecypcoB RDI B
EIO, BMecTe ¢ TeM uMeromuxcsi pecypcoB HEo-
CTaTOYHO JJIsI COATAHCUPOBAHHOCTH WHHOBAIIH-
OHHOW TMOJUTHKH W TIOJIUTHUKH YCTONYHMBOTO
Pa3BUTHUS pEervoHa.

e Pecnyomuka Xakacust (PX) ¢ Hesnmaummoi (Ha
ypoBHe p=0,32) monoxurensHoit (R=0,30) xop-
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pemsinueit u Pecriy6bnuka Mapuit 91 (PMb) co
3HauyuMol (Ha ypoBHe p=0,01) mosoxuTENbHOM
(R=0,69) xoppensuedr Mexmy IOKa3aTeIsIMHA
El u RD uMerT OTHOCUTEIBHO IPYTUX PEruo-
HOB-JIUZCPOB TI0 TEXHUYECKoU 3ddekTuBHOCTH
(TEout=0,911 u TEout=0,809, TEin=0,972 u
TEin=0,884 COOTBETCTBEHHO) MEHBILE peCcyp-
COB il COQIAaHCUPOBAHHON TOJUTHKH MEXIY
WHHOBAIIMSIMU M YCTOHYHUBBIM PAa3BHTHEM PETH-
OHA (YTO MOITBEPXKIACTCS UX PACMOTIOKEHHEM B
HIDKHEH 9acTH KpUBOH (pOHTHPA 3PPEKTUBHO-
CTH).

PesynpraTel nccnegoBaHus MOATBEPAMIN, YTO KO-
HOMMYECKUE M KOJIOTUYECKHE aCHEeKThI LeJIel yCTOM-
4YUBOIo pas3BuTus, BbIBUHYTEIX OOH, camu mo cebe
HaXOISTCA B TIPOTHBOPEYHH APYT C OpyroM, U 0e3
BMEIIATEIbCTBA TOCYIApCTBA OHHM BPSA JIM CMOTYT
HaWTH €CTECTBEHHOE cOOTBeTCTBHE. Perronsl Cubupu

u [IoBOMKBS XapaKTEPU3YIOTCS BBICOKOW CTEIECHBIO
MIPOCTPAHCTBEHHON HEOIHOPOJHOCTH MO BIIUSHUIO
natencuBHoctTh HUOKP Ha ypoBeHn 3arpsizHeHus
TEPPUTOPHIA, YTO IMOATBEPIKIAET BBIIBHHYTYIO THIIOTE-
3y. EcTh TeppuTopuH C BBICOKO 3HAYMMOW ITOJIOKH-
TEJNIBHOM CBS3bI0 MeX Ty MmokasatessiMa RDI w El (kia-
ctepbl K1-K4 u3 13 pernoHoB), ¢ cTaTUCTHYECCKH 3HA-
YHMOM OTPHUIATENBEHON CBSA3BI0 MEXKIY MOKa3aTesIMU
RDI u EI (xnactep K7 u3 2 pernoHoB) u ocTainbHbIe 9
peruonoB (K5, K6, K8) ¢ He3HaunmTenbHOH oTpuIa-
TENBHO-TIOJIOKUTENBHON CBs3bI0. W XOTS MHBECTUIMH
B MHHOBAIIMA MOXHO pPaccMaTpUBATh KaK HEOOXOIU-
MBI 3Tanm B OophOe C 3arps3HEHUEM OKpYXKarolien
cpelbl, caMu 1o cebe OHU He SABJISIOTCS JOCTATOYHBIM
(GakTOpoM, W H3yYeHHE MOJOOHBIX (HaKTOPOB MOXKET
JaTh BOKHYIO0 HH()OPMALHUIO IS PACKPBITUS POIH WH-
HOBAIIU B KOHIIETIIUN YCTOWIMBOTO PA3BUTHSL.

development  goals. URL:
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