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Abstract. The article investigates the presence of ecological and economic disparity from
the point of view of the Porter M. hypothesis. It complements the research that the costs of
complying with environmental standards lead to an increase in economic efficiency, based
on data from Russian regions. The methodology is based on a model for assessing the
impact of environmental regulation on the productivity index. Environmental regulation
refers to the cost of pollution control PACE, adjusted according to statistical data. The
productivity index includes the dynamics of GDP, carbon dioxide emissions, labor force,
capital investment and energy consumption. As a result, a direct relationship was found
between the environmental regulation index and the productivity index. This proves the
absence of ecological and economic disparity, that is, the costs of environmental protection
do not reduce economic efficiency. The presented analysis methodology can be applied
both at the macro level (of the region) and at the micro level of companies (including when
evaluating the ESG strategy and environmental innovations).
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“TuxooKkeancKkuii 20Cy0apcmeenHulil yuugepcument
Poccutickas ®edepayus, Xabaposck
?Ben2opoockuil 20Cy0apcmeennblil HAYUOHATbHbLIL
uccne0o8amenbeKull yHusepcumen

Poccutickas ®edepayus, beneopoo

AHHOTaums. B cTarbe npoBoauTcs HcciaeI0BaHUE HATMYUS YKOJIOI0-9KOHOMHYECKOTO
JMCIIapyuTeTa ¢ TOUkU 3peHus runoressl [loprepa M. OHa qonoiHseT ucciieqoBaHus
0 TOM, UTO 3aTpaThl Ha COONIONEHNE HKOIOTUICCKIX HOPM IPUBOMAT K OBBIIICHUIO
IKOHOMUIECKOH A(P(HEKTHBHOCTH, Ha OCHOBE TAHHBIX POCCHICKHUX PETHOHOB. METOMOIOTHS
IIOCTPOEHA Ha MOJIEJIM OLIEHKH BIUSHHUS KOJIOTHUECKOrO PEryJIUpOBaHUS Ha UHAECKC
MIPOU3BOAUTENBHOCTH. 1101 IKOJIOrMUEeCKUM PEryIupOBaHUEM TOHUMAIOTCS PacXObl
Ha 00prOy ¢ 3arps3HenneM PACE, aganTupoBaHHBIM C y9E€TOM JaHHBIX CTATHCTUKH.
WHnexc mpon3BOAUTEIEHOCTH BKIIoUuaeT nuHaMuky BBII, BEIOpOCOB yriekucioro
rasa, YMCICHHOCTH paboueil CHITBI, KAITUTATBHBIX BIOXKEHUH W IOTPEOICHHON YHEPTUHL.
B pe3synbrare ycTaHOBJIEHO HAJIMYKME NPSAMOM CBSI3U MEX]Ly UHJIEKCOM SKOJIOTHYECKOTO
PErylupoBaHus U UHAEKCOM IIPOU3BOAUTENLHOCTH. DTO JOKA3bIBAET OTCYTCTBUE IKOJIOTO-
HKOHOMUYECKOI'O IUCIIApUTETa, TO €CTh 3aTPaThl Ha OXPaHy OKPYXKAIOILEH Cpebl HE CHIKAIOT
SKOHOMHUYECKYIO 3P PeKTUBHOCTE. [IpencraBnenHas MeToIuKa aHaIn3a MOKET OBITh
IIpUMEHEeHa KaKk Ha MaKpOypOBHE (pernoHa), Tak 1 Ha MUKPOYpPOBHE KOMIIaHUH (B TOM
yucie rnpu ouenke ESG-crparerun u 9Koi10rudeckux HHHOBALU).

Karouesble ciaoBa: sxonoro-skoHomuueckuit nuaekc, ESG, runoreza M. Iloprepa,
MPOM3BOANTEIILHOCTD, PACXOIBI Ha OOPEOY C 3arps3HEHNUEM, SKOJIOTHUYECKOE PEryITHPOBAHHE.

Ml BbIpaxacem 6J'Iar0[[apHOCTI> OpPraHU3aluH-CIIOHCOPY 3TOro HUCCJICJOBaHUA,
TI/IXOOKGaHCKOMy TOCYyAapCTBEHHOMY YHUBCPCUTETY, 3a (bHHaHCOByIO MOAACPIKKY I'paHTa
«HHOBaLIMOHHAS cpeaa MEXBY30BCKOI'O KaMITyCa KakK CIrocoo CINIaJUTh DKOJIOTrH4YCCKUC
1 DKOHOMHWYECKUE PETUOHAJIBHBIC pa3Inuus».

Hayunas cnenmanbaocTh: 5.4.4. CounanbHasi CTPyKTypa, COIHATbHBIC HHCTUTYTHI
U TIPOLIECCHI (CONMONIOTHYECKIe HayKH); 5.2.3. PernonanbHas u oTpacieBas SJKOHOMHKA
(pernoHanpHasi Y)KOHOMHKA).

Hutuposanue: Pomanosa JI. A., Kapnosckas E. A., JIsicos I1. I. Dkooro-skoHOMHUYECKUH TUCTIAPUTET
u runore3a M. [oprepa B cyObexTax Poccuiickoit @enepaunm. Kypr. Cubd. ghedep. yu-ma. I ymanumapnovle
nayku, 2024, 17(12), 2347-2356. EDN: DYJYOQ

Introduction

The purpose of the study is to prove the
presence or absence of ecological and economic
disparity in the constituent entities of the
Russian Federation in terms of the hypothesis

of M. Porter. The essence of ecological and
economic disparity: the use of resources for
the growth of economic indicators leads to
environmental degradation. If we consider the
ecological and economic disparity at the micro
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level, then it manifests itself in the following:
investing in the environment reduces the
efficiency of enterprises, as it requires additional
costs. As a result, company management should
make managerial decisions, making a choice
between rapid economic growth or delayed long-
term growth based on eco-innovations (Albrizio
et al., 2017). The presence of contradictions
between the achievement of high values of
environmental or economic indicators leads
to the emergence of disparity. However, the
existence of M. Porter’s hypothesis about
increasing production efficiency by improving the
environment, as well as separate studies devoted
to proving it in foreign countries, determined
the purpose of this study. The hypothesis of
the study is based on the fact that at present,
despite the relevance of the ESG agenda, many
companies prefer to make decisions based on the
certainty of the presence of environmental and
economic disparity, making a choice in favor
of the economy or in favor of the environment,
but with the acceptance of economic damage
(losses). Ecological and economic disparity lies
in the inequality in the choice of priority for the
development of companies between economic
and environmental indicators. Overcoming and
challenging this inequality by proving M. Porter’s
hypothesis based on the statistical data of Russian
companies will increase the importance of
argumentation when introducing eco-innovations
in organizations, not only due to the fact that
they have (should have) social responsibility,
but also to understand the absence of economic
losses from their implementation.

Literature review

At the present stage of development of the
world economy in the field of achieving sus-
tainable development goals, it is necessary to
develop a “green” economy. According to the
OECD, “Green growth means stimulating eco-
nomic growth and development while ensuring
that natural assets are preserved and continue
to provide the resources and ecosystem ser-
vices on which our well-being depends. To do
this, it must catalyze investment and innova-
tion that will underpin sustainable growth and
lead to new economic opportunities” (OECD,
2011). To implement it, governments can apply

both economic and administrative measures. In
this case, their combination gives the best ef-
fect. However, until now, the subject of debate
on the world stage is the question of the rela-
tionship between the economic growth of com-
panies and the environmental standards estab-
lished for them at the legislative level. At the
same time, there is a hypothesis by M. Porter
(Porter and van der Linde, 1995), which speaks
of a direct relationship, that is, established en-
vironmental standards stimulate companies to
carry out innovative activities, which as a re-
sult will increase productivity and compensate
for the costs of environmental protection. This
will ultimately increase the profitability of or-
ganizations.

This issue is given considerable attention
in the works devoted to environmental man-
agement in China. In the work of Yusen Luo
et al. (2022) M. Porter’s hypothesis was con-
firmed based on macro indicators in China. As
a result of modeling, it is proved that environ-
mental regulation directly contributes to pro-
ductivity growth, stimulates diversification and
rational distribution of production. This effect
is achieved through the development and im-
plementation of “green” and industrial techno-
logical innovations in China.

In Wenjian He et al. (2022), through em-
pirical research based on China’s data, it was
proved that in order to implement the M. Por-
ter’s hypothesis, it is necessary to conduct an
anti-corruption campaign, as well as create
innovative incentives for enterprises in order
to improve their financial performance despite
the increase in environmental standards. Ac-
cording to OECD countries, Yun Wang et al.
(2019) that policies to manage environmental
regulations are effective in terms of stimulat-
ing innovation and implementing the Porter
hypothesis at a certain level of rigidity (be-
yond this, the positive effect is leveled). An
interesting empirical study by Yiu Por (Vin-
cent) Chen et al. (2022) in relation to small and
medium enterprises in China, confirming the
positive impact of environmental regulation
on firms’ investment in environmental protec-
tion and the power of ESG factors on the prof-
itability of organizations. A study by Huan
Zheng et al. (2023) provided new evidence for
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the existence of Porter’s hypothesis in China:
the short-term negative and long-term positive
impact of environmental regulations on firm
performance.

In Russian studies, the confirmation of
this hypothesis is not given due attention. This
issue is indirectly addressed in the work of
Burmatova O.P. (2018), based on a compar-
ison of the costs of environmentally oriented
innovations in the United States and the costs
of compliance with environmental legislation.
The lack of studies on the M. Porter hypothe-
sis, using Russian data as an example, and the
prospects for applying the results obtained in
the development of a policy for managing envi-
ronmental and economic disparity at the micro
and macro levels determined the need and rele-
vance of this study.

The study of the works of Chinese re-
searchers, as well as Russian scientific works
in the field of studying environmental indices
and their relationship with the economy and so-
cial factors, served as the basis for developing
a methodology for studying the environmental
and economic disparity in the constituent enti-
ties of the Russian Federation in terms of prov-
ing the hypothesis of M. Porter.

Methodology

To determine the environmental and eco-
nomic disparity in the subjects of the Rus-
sian Federation in terms of the hypothesis of
M. Porter, it is proposed to build a model for
assessing the impact of environmental regula-
tion (independent variable) on the productivity
index (dependent variable).

To measure the variable “environmental
regulation”, it is proposed to use the values of
current costs and capital investments aimed at
protecting the environment and rational use of
natural resources, in international practice —
the cost of pollution control PACE (Rubashki-
na et al., 2014).

To measure the productivity index, indi-
cators are used: the number of employees, in-
vestment in fixed assets, energy consumption,
GRP, CO, emissions. To measure dynamics,
the formula for calculating the productivity in-
dex is as follows (based on Yusen Luo et al.
(2022), Luo et al. (2022), Luo et al. (2020):

| 3 AGRP — ACO,
prod = AWork + Ainvestments + AEnergy’
GRP, — GRP,_,
AGRP = ————,
GRP,_,
c0, —CO
ACO, = u’
COy,_,
Work,, — Work,,_
AWork = n I 1,
Work,,_4
Ainvestments =

investments, — investments,_,

)

investments,_4

Energy, — Energy,_4

AEnergy =

Energyn_q ’
n=1,2,..., N — years of observations.

When calculating the productivity index,
the dynamics of the number of employees, the
volume of capital investments and the consump-
tion of fuel and energy resources are assessed
at the input; at the output, the positive effect is
the growth of GRP, and the undesirable effect
is the growth of carbon dioxide emissions. To
eliminate the impact of inflation on security-
related costs and GRP, the data are adjusted for
the value of the core consumer price index. The
theoretical framework of the study is shown in
Fig. 1. When determining the dynamics of the
productivity index, it is of great importance to
determine the dynamics of the factors that in-
fluenced it, and therefore the analysis uses the
decomposition of the index into input factors
and resulting output.

To interpret the relationship after the cal-
culation of the indices, a comparison is made:
the dynamics of the indices in the region in
similar periods; the direction of the trend lines
built according to the indices.

Statistical collections and data from the
Unified Interdepartmental Information Statis-
tical System (EMISS) were used to form the
database. The analysis was carried out for the
period 20052021, the growth indices were
determined, respectively, for 20062021 com-
pared to the previous one (chain method). The
names of the indicators used in Russian statis-
tics and used to calculate the environmental
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+ The ratio of the result of production (GRP,
CO2 emissions) and the dynamics of input
factors: the dynamics of employees,

investments, energy consumption

productivity index

 The impact of environmental regulation on the

productivity
index

environmental
regulation

ynamics of current costs for
environmental protection

* Investments in environmental
protection aimed at reducing pollution,
increasing energy efficiency

Fig. 1. Theoretical framework for the study of environmental and economic disparity in the constituent
entities of the Russian Federation in terms of the hypothesis of M. Porter (compiled by the authors)

Table 1. Statistical data for the calculation of the productivity index and environmental regulation

Variable name

The name of the indicator in statistics

GRP Gross regional product in basic prices (OKVED 2)
Work The average number of employees for the full range of organizations
investments Investments in fixed assets for a full range of organizations

Energy consumption

Fuel and energy resources consumed

CO, emissions

Pollutants released into the atmosphere from stationary sources

Current environmental costs

Current (operational) costs for environmental protection

Investments in environmental

protection

Investments in fixed assets aimed at protecting the environment and ratio-
nal use of natural resources

Compiled by the authors.

regulation index and the productivity index are
presented in Table 1.

The selection of regions was carried out
by regions with different structures of produc-
tion diversification, specialization, migration
processes, as well as by different climatic
conditions. The sample included 6 regions of
Russia: Novosibirsk Region, Tomsk Region,
Republic of Bashkortostan, Khabarovsk Terri-
tory, Belgorod Region, Republic of Tatarstan,
for comparison with the average Russian lev-
el, data for the Russian Federation as a whole
were also calculated. A brief description of
the regions is presented in Table 2. Note that
the comparative characteristic confirms the

different specifics, conditions and availability
of resources.

Results

For the convenience of analyzing trends
and dynamics, graphs are presented in Fig. 2, it
uses two scales: on the left for the productivity
index, on the right for the environmental regu-
lation index.

We note large jumps in the indices in all re-
gions (that is, there is no stable growth or decrease
in the indices, the dynamics is uneven). The over-
lay of the trend line for indices allows you to as-
sess the downward or upward movement of the
indices as a whole for the period 2006—2021.
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Table 2. Comparative characteristics of the regions of the study sample for 2017-2020

Sien Novosibirsk Tomsk region Republic Khabarovsk Belgorod Republic
£ region & of Bashkortostan region region of Tatarstan
Population Population Population Population Population Population Population
migration influx influx outflow outflow influx influx
GRP per capita 400-440 465-490 350-370 mil- 510-535 520-565 540-570
P P million rubles | million rubles lion rubles million rubles | million rubles | million rubles
Return on assets
of organizations 6-10 % 5-6 % 8-11 % 1-3% 10-15 % 8-10 %
in the region
' Developed . ' Fuel and energy, Defense Agro-m@ugtrlal
Regional cluster L High-tech in- metallurgical, . . and mining Hydrocar-
. . scientific . . o industrial .
(specification) dustrial cluster | machine-building and metallurgi- | bon sector
research sector complex
complexes cal complexes

The level of
economic Sufficient Medium Medium High High Low
diversification
Place in the
environmen- 69 41 46 74 2 44
tal ranking
Quality of 23 50 26 29 6 4
life rating

Compiled by the authors.

When constructing a trend line for the
productivity index and the environmental reg-
ulation index, it was revealed that there are uni-
directional trends:

— growth of two indices of the Tomsk
region, the upward trend of environmental reg-
ulation is more intense (from 0 to 1) than the
trend of the productivity index (from —1 to 0);

— decrease in two indices: in the Bel-
gorod region (the trend of the productivity in-
dex to decrease is more (from 1.2 to —0.2) than
the index of environmental regulation — from
0.5 to 0.4), Khabarovsk Territory (the trend of
the decrease in the productivity index is higher
(from 3 to —1) than the index of environmental
regulation — from 0.9 to 0.4), the Republic of
Tatarstan (the trend to decrease in the index of
environmental regulation is higher (from 0.4 to
—0.1) than productivity index — from 0.2 to 0),
in the Novosibirsk region (the same downward
trends in productivity indices and environmen-
tal regulation, respectively, from 1 to 0 and
from 0.5 to 0).

— multidirectional trends in the Republic
of Bashkortostan (upward trend in the envi-
ronmental regulation index from 0.1 to 0.3 and

downward trend in the productivity index from
3 to-1).

Fig. 3 shows the data on changing the trend
values taking into account its direction: minus
means a downtrend, plus means an uptrend.
The values along the ordinate axis are the trend
of the environmental regulation index, along
the abscissa axis are productivity.

We interpret the results obtained using
the regional clustering method, comparing the
trend calculation data with the characteristics
of the regions presented in Table 2.

For an industrial cluster represented by
high-tech industries, agro-industrial regions,
regions of the military-industrial complex and
the hydrocarbon sector, there is a direct rela-
tionship between the growth of the environ-
mental regulation index and the productivity
index, that is, the hypothesis of the absence of
environmental and economic disparity is con-
firmed. At the same time, in general, the se-
lected regions are characterized by a decrease
in spending on environmental regulation, it
is typical and systemic only for high-tech re-
gions, with a strong developed sector of sci-
entific research, with their close connection
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Fig. 3. Coordinates of the relationship between changes in trends in productivity indices
and environmental regulation (calculated by the authors)

with production. In the sample, this situation is
noted for the Tomsk and Novosibirsk regions.
Obviously, the environmental regulation index
is only one of the factors associated with the
productivity index. However, the data obtained
provide indirect confirmation of the hypothesis
of Porter M.

A feature of the selected regions is down-
ward trends for the environmental regulation
index. That is, in general, current and capital
investments in environmental protection are
declining. As a result, risks for the ecological
situation in large regions of the country are in-
creasing, which is also fraught with problems
in other areas: social, economic.

Thus, it is obvious that the choice and con-
tradictions between ecology and economic ef-
ficiency should not stand, since the increase in
the costs of environmental regulation does not
lead to a decrease in productivity. At the same
time, there is the prospect of achieving produc-
tivity growth with a time lag (given that envi-
ronmental costs are only one of the factors).

Discussion

As a result of the study, the goal was
achieved: the absence of ecological and eco-
nomic disparity was proved on the example
of the subjects of the Russian Federation from
the point of view of the hypothesis of M. Por-

ter. It was determined that there is no need to
reduce and not increase environmental pro-
tection costs, considering that this reduces the
efficiency of companies in the region. The re-
sults obtained contribute to the justification of
development policy both at the micro level and
at the regional level, bringing the environmen-
tal agenda to the same level as economic and
social development, confirming the possibility
of sustainable development and the absence of
contradiction between these goals. The results
obtained at the company level will be the ratio-
nale for the implementation of the ESG strate-
gy. The study proved that a decrease in the en-
vironmental regulation index (environmental
protection costs) does not lead to an increase
in the productivity index and vice versa. Thus,
part of the hypothesis about the absence of eco-
logical and economic disparity has been prov-
en. M. Porter’s hypothesis based on the data of
the Russian regions could not be fully proved,
since in the selected regions there is a decrease
in the environmental regulation index. The
data obtained are consistent with the results of
research by scientists on the example of China
and the OECD countries.

Conclusion

In the development of the results of the
study, it is possible to continue proving a di-
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rect relationship between the environmental will be the study of the impact of the tran-
regulation index and the productivity index sition to environmental innovation in these
at the level of individual companies that are  companies and the results of their activities in
large. Including a promising area of research  subsequent years.
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