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Economic growth, pollution, and quality of environment:
estimation of problems and solutions

Abstract

Faced with the dilemma of industrial economic growth and improved environmental quality, the government
must formulate a sound environmental regulatory policy to accelerate the tipping point of improving
environmental quality. In our opinion, the issues of measuring the effectiveness and rationality of economic
policies and environmental regulation tools will be at the centre of scientists’ upcoming research.
Production with a high level of pollution limits the further development of the economy of any country. It
is necessary to radically change the mode of development of the industrial economy, which requires a
constant increase in the overall productivity of «green» factors of production, which contribute to improving
the quality of economic growth in industry. In the process of accelerating the «green» transformation of the
economy, the important role of the productivity of «green» factors in the transformation of the economic
growth regime should be fully realized.

The authors examine environmental factors that directly affect the country’s economy in the context of the
selected indicators.

Improving the quality of the environment is not an inevitable endogenous result in the process of economic
growth, that is why, we cannot continue the current extensive economic growth regime and expect
automatic improvement in the quality of the environment. There is a certain threshold for the quality of
the environment. As soon as environmental pollution exceeds the capacity of the ecosystem, it will lead to
irreversible environmental losses. Therefore, we must first correct the concept of pollution, and then control
it, taking into account the improvement of environmental quality and economic growth.
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KaHAMAAT PUANYHUX HAYK, OOLEHT,
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Pocincbknii oep>xxaBHUiA reonoropossigyBanbHUn yHiBepcuteT imeHi Cepro OpaxxoHikiase, Mockea, Pocis
ExoHOMi4YHe 3pocTaHHS, 3a0pyAHEeHHSs Ta AKiCTb HABKOJIULLHBOIO CepPeAoBULLA:

ouiHKa Npo6sieM i LWASXu X NoA0JIaHHSA

AHoTauina

3iTKHYBLUUCB i3 ANNEMOIO MPOMUCIIOBOrO EKOHOMIYHOIO 3POCTAHHSA 1 NOAIMLEHHS SKOCTi HABKOIULLIHBOIO
cepenoBuvlla, ypsn MNOBUHEH CQHOPMYNIOBATU PO3YMHY MONITUKY €KOJSIONYHOro pPerysioBaHHa  OJis
NPUCKOPEHHS NMEePesIOMHOro MOMEHTY B NOJIINWEHHI AKOCTi HABKOJIMLWHLOIO cepegosuia. Ha Haw norngan,
NUTaHHA BUMIPIOBaHHA e(PEKTUBHOCTI Ta paLioHasIbHOCTi EKOHOMIYHOT MONITUKN N IHCTPYMEHTIB €KOJIOMNYHOIro
perynioBaHHs 6yayTb 3HAXOOUTUCS B LEHTPI yBary BYEHNX y MaibyTHIN HAyKOBO-A0CHiIAHIM poBOoTi.
B1poOHMLTBO 3 BUCOKMM PiBHEM 3a0PYAHEHHS 0OMEXYE NOAANBLUNIA PO3BUTOK EKOHOMIKM By Ab-SKOi KpaiHW.
HeobxigHO KapAuHanbHO 3MIHUTK PEXUM PO3BUTKY iHAYCTPiasibHOI EKOHOMIKK, LLIO BUMAarae nocCTiiHOro
NiABULLEHHS 3aranbHOi NPOAYKTMBHOCTI «3efieHnx» hakTopiB BUPOOHMUTBA, SKi CIPUSAOTL MNigBULLEHHIO
SAKOCTi €KOHOMIYHOro 3pPOCTaHHA B MPOMMCIIOBOCTI. B npoueci NpuckopeHHsa «3efeHoi» TpaHcdopmaLlil
€KOHOMIKM NOBMHHA BYTW MOBHICTIO YCBIAOMJIEHA BaX/MBa POJib NPOAYKTUBHOCTI «3€IEHNX» YNHHUKIB Y
TpaHchopMaLii pexnmy eKOHOMIYHOIO 3POCTaHHS.

Y pamkax cTaTTi aBTopamMu OOCNIOXYIOTbCA €KONOoridHi ¢akTopu, Wo 6e3nocepenHbO BMAWBaAOTb Ha
E€KOHOMIKY KpaiHn B pOo3pi3i 00paHnx iHANKaTOpIB.

MoninweHHa SKOCTi HABKOJIMLLIHBOIO CEPedoBULLA HE € HEMUHYYUM €HO0MEHHUM PEe3ySibTaToOM Y NPOLECI
€KOHOMIYHOIro 3pOCTaHHA, TOMY MW HE MOXEMO MPOAO0BXYBAaTU HUHIWHIA PEXUM €eKCTEHCUBHOIMO
€KOHOMIYHOIro 3POCTaHHA 1 O4iKyBaTy aBTOMAaTUYHOIO NOJIMWEHHSA SKOCTi HABKOJIMWHBLOIO CepenosuLLa.
ICHYyE neBHMIN MOpPIr AKOCTI HaBKOJMLWIHBLOMO cepenoBuwa. 9K Tinbku 3abpyOHEHHS HABKOMMULLHBOIO
cepenoBuLLa NEPEBULLINTL MOXIIMBOCTI €KOCUCTEMU, L NMPU3BeaE A0 HE3BOPOTHMUX EKONOriYHMX BTpaT.
ToMy MM MOBUWHHI CNOYaTKy CKOPEeryBaTu KOHUEMLUi0 3abpyOoHEeHHs, a MOoTiM BXe KOHTPOJoBaTu MOro,
BPAXOBYIOYU MONIMLLEHHS SIKOCTi HABKOJIMLLIHLOIO CepefoBuLLLa Ta EKOHOMIYHE 3POCTaHHS.

Knio4yoBi cnoBa: npomucnosi 3abpyaHioBadi; emicisi; HABKONVLIHE CepenoBULLE; CTanuii pO3BMTOK; KpMBa
Ky3Heus; EKOHOMIYHE 3POCTaHHS; 3eneHe BUPOOHULTBO; pakTopy BUpOoOHMLTBA; BBl Ha oyLly HACENEHHS.
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OKOHOMUYECKUI POCT, 3arpsa3HEeHNEe N Ka4eCTBO OKpPYXaloLwen cpebl:

oueHka npo6nem n NnyTn ux NnpeoaoneHus

AHHOTauua

CTONKHYBLUUCH C ANNEMMOM NPOMBbILLIIEHHOIO 3KOHOMMYECKOr0 POCTa M YIyHLLEHUS Ka4eCTBa OKPY>XKaloLLen
cpenpl, NPaBUTENLCTBO AOHKHO CHOPMYINPOBATh Pa3yMHYIO MOSIMTUKY 3KOJIOMMYECKOro perynmpoBaHus
ONsl YCKOPEHMs NePENIOMHOr0 MOMEHTa B Y/y4YlLEHUN KayecTBa OKpyXalollen cpeabl. Ha Haw B3rngg,
BOMPOCHI n3MepeHuss 9OPEKTUBHOCTU U PALMOHANBHOCTY 3KOHOMWYECKOW MOAUTUKU U MHCTPYMEHTOB
39KONOMMYECKOro peryampoBaHmsa 6yayT HaxoaUTbCs B LLEHTPE BHUMaAHUS YYeHbIX B MPEeACTOSLEN HAYYHO-
ncecnenoBaTesibCKon paboTe.

Mpon3BOACTBO C BLICOKMM YPOBHEM 3arpsi3HEHUS1 OrpaHU4YmMBaET AasfibHelllee pasBUTUE 3KOHOMUKU
nob0oI cTpaHbl. Heo6xoamMmMo kapayHaibHO N3MEHUTb PEXUM Pas3BUTUS MHOYCTPUANIbHOM SKOHOMUKU, 4TO
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TpebyeT MOCTOSIHHOrO MOBbILLIEHNS 0bOLLEel NPOM3BOAUTENIBHOCTU «3efieHbIX» (aKTOPOB NPOU3BOACTRA,
KOTOpble CNOCOOCTBYIOT MOBLILLEHWIO Ka4eCTBa 9KOHOMMYECKOro pocTa B NPOMBbILLIIEHHOCTU. B npouecce
YCKOPEHUs «3efleHoN» TpaHchopMaLmMmM 3KOHOMUKM AOOJIKHA ObiTb MOSHOCTBIO OCO3HAaHa BaXHasi PoJib
NMPOAYKTUBHOCTU «3eJIEHbIX» (aKTOPOB B TPaHChOopMaUnm pexmma 9KOHOMUYECKOro pocTa.

B pamkax ctatbyn aBTOpamMm UCCNeanyTcs aKonornyeckne haktopbl, HANPAMYIO BANSAIOLLWME HA SKOHOMUKY
CTpaHbl B pa3pese BblOpaHHbIX MHANKATOPOB.

YnydlweHne kadyecTBa OKpyXalolwelh cpefbl He sBNSeTCcs Heu30eXHbIM SHOOrEeHHbIM pe3ynbTaToM B
NpoLLeCcce 3KOHOMUYECKOrO POCTa, NO3TOMY Mbl HE MOXEM NPOLOIKATb HbIHELLIHUI PEXMM SKCTEHCUBHOIO
3KOHOMMYECKOIO pPOCTa U 0OXMaaTb aBTOMATMYECKOrO YAYYLIEHUS KaydecTBa OKpyXalowewn cpeabl.
CyliecTByeT onpeaesieHHbI Nopor kayecTBa OKpyXatoLlern cpeapl. Kak ToNbKo 3arpa3HeHne okpyxatoLen
cpenpl NPEeBbICUT BO3MOXHOCTM 3KOCUCTEMBI, 3TO NPUBEAET K HeoOpaTUMbIM 3KOJIOMMYECKUM MOTEPSIM.
MoaToMy Mbl A0KHBI CHa4Yana CKOPPEKTUPOBATb KOHLENLUMIO 3arpsi3HEHMS, a 3aTEM YXEe KOHTPOJIMPOBaTb
€ro, y4nTbIBas ynydLleHmne KayeCcTBa OKpyxarLwen cpenbl U SKOHOMUYECKNA POCT.

KnioueBble cnoBa: NpOMbILLSIEHHBIE 3ArPSA3HUTENN; SMUCCUS; OKPY>XKatoLas cpeaa; yCTomnYnBoe pa3BuTune;
kpuBaga Ky3Hewua; 3KOHOMMYECKMI POCT; 3eNeH0e NPomn3BOACTBO; hakTopbl NponssoacTea; BBl Ha ayuy
HaceneHus.

1. Introduction

Improving the quality of the environment, in our deep conviction, cannot be solved by slowing
down the pace of economic growth. In our view, it is possible to achieve a win-win situation bet-
ween economic growth and environmental quality by changing the current economic develop-
ment regime and achieving «green» transformations.

Due to the rapid economic development of various countries and the growing problems of en-
vironmental pollution, many scientists have focused on the impact of economic growth on the
quality of the environment, and some scientists have focused on the mechanism of environmen-
tal regulation for economic growth. However, from the existing literature on the subject, there are
few studies on the two-way mechanism of impact on the resources of the state of the environment
and economic growth.

Researchers tend to think about how to turn the current mutually restrictive relationship
between the economy and the environment into a favourable relationship that promotes each
other’s development. In many modern literary sources, the relationship between resources,
the environment and economic growth is considered by scientists from different perspec-
tives, but ways to promote economic growth by increasing the «green economy» they are not
yet universal.

The research methodology is based on a systematic interdisciplinary research approach.
Theoretical constructions are based on the results of analysis of economic literature and empiri-
cal research on resources, environment and sustainable economic development in existing theo-
ries of economic growth.

The theoretical basis of the research was the works of modern scientists who described the
idea of transferring part of social functions to business.

2. Brief Literature Review

During the rapid development of the world economy, the material living conditions of peo-
ple have improved significantly, but the quality of the environmental environment has suffered
unprecedented damage (Brock, 2004). As a result, people began to face economic growth
(Mishan, 1967). An overview of surveys at home and abroad (Meadows, 1972). Numerous
studies of scientists on the relationship between environmental qualities at different stages of
economic development have been published (Cialani, 2007; Kaika & Zervas, 2013 a, b). Du-
ring this period, many literary studies appeared, and the most relevant topic of research by
domestic authors is currently sustainable development (Shkiperova, 2013; Zhao, 2015).

This task is largely solved through environmental regulation, which is playing an increasingly
important role in transforming Russia’s economic development regime (Wang, 2016). The main
goal of environmental regulation is not to completely eliminate environmental pollution or com-
pletely slow down the pace of economic growth (Baek, 2016), but to promote a development
model that is compatible with economic growth and environmental quality (Panayotou, 1993).
Originally, environmental regulation was the direct intervention of governments in market-based
economic activities to protect resources and the environment, including a licensing system
and production bans (Cole, 2013). Subsequently, with the introduction of more environmental
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regulations (Webber, 2010), the content of environmental regulations was expanded, and en-
vironmental regulations became a direct and indirect intervention in market economic activity
(Grossman, 1991).

3. Materials and Methods

In this work, we used materials from scientific articles and dissertations of domestic and foreign
scientists, data from monographs, as well as information from the state statistics service Rosstat.
The econometric modelling has been applied to check the hypothesis.

4. Results

Environmental problems caused by the energy crisis and the accelerated depletion of
non-renewable resources since the 1970s have forced environmentalists and economists to
study the question of sustainable economic growth in greater depth. The most representative
of them is the study «Limits of growth», published by the representative of the club of Rome,
D. Meadows in 1972 (Meadows, 1972). After constructing a growth model that includes popu-
lation, energy, environmental pollution, and other factors, the author concluded that economic
growth has limitations.

The classical regression model of panel data for hypothesis testing, using the Environmental
Kuznets Curve (EKC) can be represented as follows (Niesten, 2017):

Yie = a; + By Xy + Bo X[ + BoXJ + BaZy + ey (1)

where:

Y is a dependent variable describing the degree of degradation and the surrounding environment;

X is an explanatory variable on the obtained;

Z is a vector of variables responsible for factors that can potential affect Y;

a,(const) and B, (K= 1; 2, 3) are coefficients for the explanatory variables. Depending on the sig-
nificance and signs at coefficients B, , the nature of the relationship between economic growth

and environmental qualities will be determined as follows (Michalides, 2016):

a) the expression B, = B, = B, = 0 means that there is no difference between Yand X;
b) expression B >0, a > B, = B = 0 indicates the presence of a linearly increasing interconnec-
tedness;
c) the expression B <0, and B, = B, =0indicates the presence of a linearly decreasing relationship;
d) the expressions B >0,a> B < 0 and B, = 0 indicate the presence of a ¢inverted U-shaped re-
lationship;
e) expression B <0, and B, > 0 and > B, = indicates the presence of a U-shaped connection;
f) the expressmn B >0,a > B,<0and B >0 > indicates the presence of an N-shaped relationship;

g) the expressmn B.<0, and B,>0 and > B, < Oiindicates the presence of an inverted N-shaped
relationship between the dependent and explanatory variables Yand X.

The hypothesis of the existence of EKC will be confirmed when the signs and significance of the
coefficients of the algorithm shown above were identical with the case «d». In the variants of the al-
gorithm «f» and «g», changes in the quality of the environment will also be observed in the areas of
economic growth, corresponding to the EKC theory.

The state of environmental pollution in Russia

By the end of 2018, the total volume of industrial production in all sectors in Russia reached
EUR 1.02 trillion (Kharlamov, 2019), the aggregate growth rate at current prices was 1.22%, and
the share of GDP in the industrial sector increased from 44.6% in 2016 up to0 47.3% in 2018. Howe-
ver, the current model of extensive development has led to an accelerated depletion of resources
and serious environmental pollution. According to data released by the Federal State Statistics
Service of Russia (2018), Russia has become the fourth largest energy consumer in the world, ac-
counting for 2% of total energy consumption in the world. At the same time, China’s carbon dio-
xide emissions surpassed the United States in 2007, becoming the country with the highest car-
bon dioxide emissions in the world.

In Russia has, since 2010, for a decrease of the weight of emissions from 59.1% to 54.9%
in 2017, the amount emitted into the atmosphere pollutants are consistently growing: 31.3 thou-
sand tons in 2015, 31.6 thousand tons in 2016 and, accordingly, to 32.1 thousand tons in 2017.
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The largest share in the emissions of air pollutants is carbon oxides, the amount of which has not
changed since 2010 (15.4 thousand tons - 2010, 15.5 thousand tons - 2014 and 2015, 15.8 thou-
sand tons - 2016 and 16.2 thousand tons in 2017).

The data of the Federal State Statistics Service of Russia (2018) on environmental protection is
information basis for conducting our study.

It should be noted that Rosstat does not provide data on carbon dioxide (CO,) emissions,
which is one of the most intense anthropogenic pollutants in the environment. Factors reflec-
ting environmental pollution, in our opinion, could be the volume of emissions of sulphur dioxide
(S0,), nitrogen oxide (NO,), carbon monoxide (CO) and volatile organic compounds (VVOCs).
The Gini coefficient is used to determine economic inequality. To assess the impact of structural
changes in the Russian economy on the studied dependence, data on the contribution of various
industries to GRP are used (Table 1).

The sample consists of 29 cities (municipalities) of the regions for the period 1997-2015.
Based on available data, the study analyzes the relationship between emissions of five types
of industrial pollutants and per capita income. The following pollutants were studied: industrial
wastewater (CB), solid industrial waste (PV), industrial emissions of sulphur dioxide (SO,), in-
dustrial dust (ID) and industrial soot (IS). As an indicator of state environmental regulation, we
used the proportion of pollutants that were removed from the natural environment and - in the
case of solid waste - recycled (Table 2).

Empirical results for data for 29 provinces are shown in Table 3. As can be seen from Table 3,
the relationship between different pollutants and GDP per capita at the national level is ambi-
guous. From the results, it is obvious that if we use panel data for the period 1997-2018, the
hypothesis of the existence of EKC does not come true. The relationship between industrial
S0,/soot/dust/solid waste emissions and GDP per capita can be described by a cubic parabola
(N-shaped curve), while the relationship between industrial wastewater emissions and GDP per
capita can be described as a regular parabola (U-shaped curve).

Table 1:
List of variables used in empirical analysis
Designation GRPp Indicator
GRPp (X) GRP per capita in constant prices, rubles
GRPp? (X2) InRP in sq. ad rate per capita in constant prices, rubles
GRPp® (X3) GRP in per capita in constant prices, rubles
SO, Sulphur dioxide, tons
No Nitrogen oxides, tons
WITH Carbon monoxide, tons
VOS Volatile organic compounds, tons
GINI Gini Coefficient (%)

Source: Compiled by the authors

Table 2:
Statistical description of variables in the Russian tax system
Variable Units of Number of | Average The Standard At Maximum
measurement | observations value median | deviation least

SV (industrial wastewater) 10000 tons 406 76065.96 | 61713.00 | 57784.76 | 4093.00 | 296318.00
PV (solid industrial waste) 10000 tons 384 50568.09 40.63 402306.00 0.00 6288789.00
gg;i(é';‘;usma' emissions of sulphur | 4 5549 tons 406 55.65 | 48.44 38.96 1.67 182.42
ID (industrial dust) 10000 tons 406 29.31 22.88 22.36 1.06 100.58
IS (industrial soot) 10000 tons 406 31.50 26.60 22.67 1.00 156.19
Yit (real GDP per capita) 10000 yuan 406 4766.41 | 3649.48 3576.01 951.70 26290.43
ind;; (share % 406 43.43 42.74 6.91 20.92 60.79
industry in GDP)
ex;i (share of exports in GDP) % 406 14.60 6.42 17.53 2.07 93.67
imj; (share of imports in GDP) % 406 13.75 4.48 22.70 0.49 157.52
FDI; (received inflow of foreign 10000 USD US 405 154581.6 | 52340.00 | 252863.00 | 0.00 | 1318020.00
direct investment)
POP; (population) 10000 people 406 4440.75 | 3966.00 2731.17 461.00 11847.00
R (ratio) SV % 406 66.42 65.53 19.59 27.04 99.84
R PV % 384 17.64 12.82 20.69 0.12 82.46
R SO, % 398 22.02 15.57 16.42 0.00 68.36
R PP % 406 80.60 82.46 10.78 23.11 99.51
R PS % 406 91.89 93.06 5.33 62.30 99.30

Source: Compiled by the authors according to Rosstat data of 2019
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Table 3:
The results of calculations in Russia
Variables SV PV SO, Inventory items PS
c 19.4442 214.3910 82.9334 76.6555 150.2739
(3.0704)* (1.1364) (3.3333)* (1.8837)%** (5.4285)*
Iy -3.8009 -119.9141 -31.5505 -30.1168 -46.2946
it (-3.3711)* (-1.6145)***x* (-3.5116)* (-2.0289)** (-4.8111)*
(InY)? 0.2419 15.1057 3.8025 4.0161 5.6374
it (3.7462)* (1.7092)%*x* (3.6251)* (2.2978)** (5.0558)*
(InY, )3 -0.6297 -0.1502 -0.1739 -0.2272
it (-1.7949)*** (-3.6837)* (-2.5392)** (-5.2837)*
ind: 0.0146 0.01499 0.0147
it (4.0113)* (2.4432)** (3.4364)*
ex: -0.0447 0.0065 0.0042
t (-1.8455)*** (2.7154)* (1.9869)**
im -0.0030
t (-2.3635)**
-0.4693
INFDI;, (2.6178)%
InPOP, 0.7626 13.4528 0.7702 1.1392
' (1.8794)%** (2.7998)* (2.33.7)%* (1.8671)%**
InR -0.1803 -0.1554 -2.4481 -4.8766
it (-4.2131)* (-7.8914)* (-19.3156)* (-17.8574)*
AR(1) 0.9673 -0.2667 0.5796 0.5152 0.5499
(44.5595)* (-5.5688)* (12.2835)* (11.2847)* (13.3662)*
Adjusted R-squared 0.9917 0.8676 0.9856 0.9568 0.9721
F statistic 1360.536 65.7803 684.0447 238.6831 375.7000
Hausman 111.5277 13.2003 13.9630 7.7371 16.1747
Extremum (P) - 6361 13900 7601 7841
Extremum (L) 2578 1420 1543 639 1947
Number of observations 406 384 398 406 406
Number of cities 29 29 29 29 29
shape of the curve Parabola Inverse cubic Inverse cubic Inverse cubic Inverse cubic
(U -shaped curve) parabola parabola parabola parabola

(N -shaped curve)

(N -shaped curve)

(N -shaped curve)

Note: * significance at 1% confidence level; ** significance at 5% confidence level;
*** significance at 10% confidence level; **** significance at 15% confidence level.

Source: Compiled by the authors

(N-shaped curve)

Please note that the study analyzes data only for 18 years - this may also affect the reliability of
the results. In addition, the model does not take into account the possible reverse impact of the
environment on economic growth. Therefore, for further research, it is worth using a system of
equations that will also take into account this relationship.

Methods for the industrial economic growth measuring
According to the second method, the production function Y, of the I-th sub-sector in the
t -th period can be expressed as:

Yit:AitXK;thLlithEV

where:

it

Y;; - total productivity of production factors;
A; - a constant term in the model, or shift;

i+ - capital,

L? - labour costs;

E}, - total energy consumption.
Then, it is necessary to find the logarithm of both sides of the formula, differentiating the time:

9vie = 9ae t Ik T 9Ly T 9Ey >

where:

g,, = AYulYit represents the rate of change in the volume of industrial production;
g,, = DAitlAit sets the rate of change in the «green» output common factor;
g.., = AKitlKit represents the rate of change in capital investment;
g,, = ALitlLit represents the rate of change in labour input;
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g,, = AEitlEit represents the rate of change in energy consumption.
Dividing both parts of equation (3) by g,., , we obtain the expression:

9ay +0ngKl-t+

9y 9y er er

1 — ‘Bgl‘it + yagEit . (4)

The right-hand side of the above equation represents the coefficients of the contribution of to-
tal «green» productivity to economic growth by factors of production, capital investment, labour
input, and total energy consumption of industry. Let ATY, be a share of the contribution of «green»
total factor productivity of the I -th subsector in the ¢ -th perlod in the growth of industrial produc-
tion of the subsector:

ATY,, = Zhie — M:( + %

By, YIE; )
it | PILip it
9y, Yie=Yie-1)/Yie—1 ’ ( )

9ay 9A;, 9Ay

From the above formula it follows that, when gait >0, aggic +BgLie +v9eir >0, and
Gait > AGkit + BGrie + Y YEie, then:

0< agkictBILit+VIEit <1=05<ATY; <1.
9a;, (6)

This indicates that if the overall productivity growth is «green» if and the number of factors ex-
ceeds the weighted average of capital, labour and energy growth rates, then industrial economic
growth can be characterized as «green» and intense.

If, Gaic < @Guic + BGuic +ygpie = “LCLIITIE 5 1 5 0 < ATV, <05, (7)
then it indicates that the growth of the overall «green» this factor is less than the weighted average
of capital, labour, and energy growth rates, which means that industrial economic growth tends to
grow extensively. The quality of industrial economic development will also decline, provided that
ATY,= 0.5. The resulting value of < 0 indicates that the overall productivity of the industrial envi-
ronmental factor has decreased compared to the previous period, which can be caused by a de-
crease in production efficiency or technological regression.

Discussion on the achieved results

Studying the restrictive impact of resources and the environment on economic growth in the
context of the increasing role of technological progress, first, there is a two-way relationship bet-
ween economic growth and environmental quality. In addition, resources and the environment not
only participate in the process of economic growth as factors, but also improve economic quality,
as well as provide the necessary material conditions for improving the state of the environment.

5. Conclusion

Due to the increase in environmental pollution, the current model of extensive development of
Russia, which relies on traditional factors to stimulate economic growth, is no longer sustainable.
Production with a high level of pollution limits the further development of the Russian economy.
Therefore, it is necessary to radically change the mode of development of the industrial econo-
my, which requires constant improvement in the overall productivity of «green» factors of produc-
tion, which contribute to improving the quality of economic growth in industry. Therefore, first of
all, Russia should abandon the ideology of «first pollute, and then manage» and «everything is on-
ly for the benefit of GDP». Secondly, in the process of accelerating the «green» transformation of
the domestic economy, the important role of the productivity of «green» factors in transforming
the economic growth regime should be fully realized. It is necessary to encourage the develop-
ment of knowledge-intensive industries, while accelerating the elimination of backward produc-
tion capacities.

It is necessary to accelerate the creation of a reliable industrial production system based on
the principles of reuse and recycling, significantly improving the efficiency of resource use, imple-
menting such industry functions as production, energy conversion, waste disposal and recycling,
as well as strengthening horizontal links between production sectors.
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