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Abstract. Construction and Demolition Waste (CDW) creates the largest waste stream
in the European Union. They consist of a heterogeneous mix of different components
and constitute large amounts of waste which are often hazardous. Although some CDW
is sent for recycling after the stripping and the demolishing of the building, a bigger
share of the recovered CDW is restricted to low-value applications. It is widely accepted
that reliable strategies and innovative technologies need to be developed to increase the
share of CDW-derived materials in new residential constructions while simultaneously
minimizing future CDW. Moreover, awareness and understanding the high value of CDW
derived materials should be reached to improve building energy efficiency. The aim of the
research is to evaluate the level of awareness and attitude towards CDW among Latvian
construction companies. It was found out that Latvian construction business community
has a positive attitude to waste management activities, and understands its importance in
sustainable development.
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“Pudicckutl mexnudeckul yHusepcumen
Jlameus, Puca

*Kybanckutl 20cy0apcmeeHublil YHUsepcumen
Poccuiickas ®eoepayus, Kpacnooap
‘Bolcuias WiKona IKOHOMUKY U KYIbIYPbl
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Annoramus. Otxoas! crpoutensetBa u cHoca (OCC) co3aatoT caMblii O0IBIION MTOTOK
oTxonoB B EBporneiickom Coro3e. OHH COCTOSAT M3 HEOJHOPOIHON CMECH Pa3iInIHbIX
KOMITOHEHTOB H TIPEJICTABIISIFOT COOOH OOJIBIIIOE KOJIMIECTBO OTXO/IOB, KOTOPBIC YaCTO HECYT
B cebe onacHOCTh. X0oTs HekoTtopas yacth OCC | OTIpaBIIseTcsl Ha MepepaboTKy Mmociie
pa300pKH U CHOCA 3aHHs, OoybIast 4acTh monydeHHbIX OCC orpaHNYUBACTCS MATOLICHHBIM
npuMeHeHneM. HeoOxoaumo pa3paborarh HaJIeKHbBIE CTPATETHH U HHHOBAIIMOHHBIC
TEXHOJIOTHH JIJIsS YBEIMUICHHUS JIOJM MaTepHaiioB, omydeHHBIX U3 OCC mpH CTPOUTEThCTRE
HOBBIX JKHJIBIX 37[aHHH, OTHOBpeMeHHO MUHUMU3HpPYs Oynyme OCC. Bonee Toro, s
MTOBBIIICHUS SHEPTOA((HEKTHBHOCTH 3TaHHH HEOOXOAMMO JTIOCTHYH OCBEIOMIICHHOCTH
Y TIOHUMAaHUsI BBICOKOHM IIEHHOCTH MaTepualios, nony4eHHbIX 13 OCC. Lenb uccnenoBanus —
OLICHHUTH YPOBEHB OCBEOMIICHHOCTH U oTHOIIEHNsI K OCC cpelt CTPOUTETbHBIX KOMITAHHH
B JlarBuu. bpUT0 ycTaHOBIICHO, 4TO JIaTBHIICKOE CTPOHUTEIIBHOE OM3HEC-COOOIIECTBO
MTOJIOKHUTEITBLHO OTHOCHUTCSI K JICATEIIBHOCTH 110 OOPAIICHHUIO ¢ OTXOAaMHU U TIOHUMAET ee
Ba)KHOCTB JIUISl YCTOHUHUBOTO PA3BUTHS.

KnioueBble c10Ba: OTXOABI CTPOUTENHCTBA U CHOCA, OCBEIOMIIEHHOCTb, IepepadoTKa,
YCTOHYUBOE pa3BUTHE.

Dto uccnenosanue punancuposanock nporpammoit FLPP (ITpoekTs! pyHIaMeHTanbHbIX
Y NIPUKJIaJIHBIX HCCen0BaHui) B JIaTBuM B paMKax UccienoBarenbekoro npoexra LZP-2020 /
1-0010 «IToBTOpHOE UCIIOIB30BaHME TUIICA U BCIICHEHHBIX MOJIMMEPOB U3 OTXOA0B
CTPOUTENICTBA M CHOCA AJIs IPOM3BOJICTBA aKyCTUYECKUX U TEIUION3O0JISAIIMOHHBIX MaHeIen.

Hayunas cnenmansaOCTh: 08.00.05 — 5KOHOMMUKA ¥ yIIpaBI€HUE HAPOTHBIM XO3SHCTBOM
(9KOHOMHKA PUPOJOIONE30BAHU).
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1. Literature review
1.1. CDW in Europe

Construction and demolition waste (CDW)
is the material left from construction, refur-
bishment, road, and building demolition. CDW
is compiled of a mix of different materials in-
cluding inert waste, non-inert non-hazardous
waste, and hazardous waste.

Since the CDW activities are vastly di-
versified they face many challenges that cause
various related management practices being
emerged. There are two main sectors impact-
ing CDW are public works that also include
road construction and the building sector.
Despite the fact that recycled aggregates are
widely used across the public works, due to the
diversity of involved material the building sec-
tor still struggles to implement recycling activ-
ities for CDW. The additional factor affecting
it is the variety of construction and building
sites in terms of material properties and man-

aged quantities. In fact, waste generated in the
building sector is compiled of a mix of waste,
especially hazardous and finished work waste
(Fig. 1).

According to the data (Yeheyis et al,
2013), the building industry takes advantage of
40 % of the total extracted natural resources,
and besides that 25 % of the forest resources.
It is noticeable that countries with the above-
average gross domestic product per capita tend
to have a higher material footprint, in which
construction takes 50 % of the countries’ ma-
terial use.

In 2018 the share of CDW was 36.0 % of
the total debris generation in the EU, it is the
largest share among other types of activities.
However, 36 percent is an average among all
EU members, the statistics reveals the share
of CDW around 70 % or more in the countries
like that in some countries like Luxemburg,
Austria, Netherlands, and France. Statistical

Construction and Demolition Waste

[ . . ') O
| Public Works (incl. 8“"}"""8:&':: !m::r;?::;d
rondwork other sectors)
l I
Road, railroad, airport,
i
Concrete Concrete
Concrete
Brok halt Roofing construction Concrete with iron
Wall material- Roofing cover: tile, wood,
eeregates isolation material (incl. asbestos)
bricks, briquette, stone
e, B e Wall material-

Pebble Studdo bricks, briquette, stone, gypsum

Sand Wood Wood

Railway traverse and Metal Metal

Glass Glass

Excavated materials:soil, Plastics Plastics
AL uc Be Carton and paper e e okl
hazardous substances such as
Excavated materials:soil,
mdnday.vmm PPCB, ozone-depleting substances
Other material Other material

Fig. 1. Diversity of CDW per activities (Deloitte, 2017)
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data portrayed in Fig. 2 shows an indicative
difference in the production of construction
waste among the countries of the EU.

CDW makes up the most significant waste
stream in the European Union. The total quan-
tity of CDW included in the European statis-
tical data is a sum of various waste categories
generated within the Section F-construction
sector. Over the previous decade, the construc-
tion sector of 28 European Union countries has
been generating gradually rising quantities of
CDW, which have a peak at around 850 million
tons of waste in 2018 (Fig. 3).

As presented in the Figure 1 CDWs con-
sist of many different materials, such as bricks,
gypsum, glass, solvents, plastic, wood, con-
crete, metals, excavated soil, and some haz-
ardous substances, for instance, PCBs and
asbestos. A large share of this waste can be re-
cycled. The problem of a sustainable approach
to CDW has become increasingly topical in
the last years because its potential for boost-
ing resource efficiency in the building sector is
indisputable. It is clear today that such waste
has a very high potential for recycling and reus-
ing, due to the fact that some of its components

are rich in resource value and can be success-
fully recycled. In fact, there is a demand for
CDW-derived aggregates for drainage, roads,
and many other construction projects. Never-
theless, only a small percentage of CDW is cur-
rently sent for recycling, most of it ends up in a
landfill (Fig. 4). While in some European coun-
tries the share of recycled CDW reaches up to
95 % many Member States hardly reach 10 %.

It is important for those Member States
with law recovery rates to implement practices
used in the success in the CDW recycling mem-
ber states, however, identification and transfer
of the good practices is not easy, since the
CDW management varies notably across Eu-
rope. Besides, monitoring and data collection
on the performance of CDW recycling practic-
es is largely inaccurate because of issues with
data traceability and availability. Moreover, the
definition of CDW differs from state to state,
which creates difficulties in cross-country
comparison. For example, according to the De-
loitte report (2017), the quality of CDW recy-
cling data specifically on Latvia is very poor,
therefore it is hard and practically of no use to
analyze it.

Agriculture,
forestry and

Energy
Services

waste and scrap)
42%

Households __«
8.2%

Waste/
water
9.8 %

Manufacturing
10.6 %

fishing

34% 098% waste and
(except wholesale of // scrap

Wholesale of

0.5%

Construction
359%

Mining and quarrying
26.6 %

Source: Eurostat (online data code: env_wasgen)

Fig. 2. Waste generation by economic activities and households, EU, 2018
(% share of total waste) (Eurostat, 2020a)
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Fig. 4. Recovery rate of CDW in the 28 EU member states in 2018 (Eurostat, 2020¢)

Research by Forsberg et al (2007) in the
Netherlands showed that waste amounts on
about 30-35 % of the project’s production
cost, with an average waste volume per house
of 6,860 kg, (4,480 kg of construction waste
and 2380 kg of other solid waste). Among the
reasons for the formation of such an amount of
waste, the authors attribute both technical (low
quality of materials (Bossink & Brouwers,
1996; Lu et al, 2011; Nazech, Zaldi & Trigu-
narsyah, 2008)), and organizational (mistakes

of workers (Gavilan and Bernold, 1994)), also
a low level of planning (Formoso et al., 2002)
and weak motivation and awareness.
Worldwide accumulation of the CW in
many countries taking the bulk percentage of
the total waste generated. For example, in 2017
USA accumulated 569 million tons of CDW,
whereas the production of municipal solid waste
is half less than the amount (US Environmen-
tal Protection Agency, 2017). In Russia around
17 million tons of construction waste are gen-
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erated annually, more than 60 % of which are
brick and reinforced concrete waste (Oleynik,
2016). China alone generates approximately 1.5
billion tons of CDW year after year according
to the AECOM report (Aecom, 2018).

There is undeniable evidence that waste
generation is directly related to financial loss-
es. For instance, the researchers (Forsberg &
Saukkoriipi, 2007) found out that in Sweden
around 30-35 % of the total construction proj-
ect’s cost was due to waste, in the United King-
dom material waste contributed an additional
15 % of the total cost, around 11 % expendi-
ture overruns due to waste in Hong Kong, re-
search is done in the Netherlands showed addi-
tional costs from 20 % to 30 % from material
waste (Oko & Emmanuel Itodo, 2013). Some
estimations show that the amount of generated
construction and demolition debris will only
rise in the next years, reaching twice bigger the
amount by the year 2025 (Transparency Mar-
ket Research, 2020). This forecast can also be
backed up with the projected growth of urban-
ization from 55 % in 2018 up to 68 % in 2050,
which in turn will lead to the rising demand
for the development of infrastructures and civ-
il construction volumes in the next decades
(United Nations Department of Economic and
Social Affairs, 2018).

1.2. Awareness and attitude towards CDW
management among construction businesses

The attitude is defined as people’s assess-
ments of objects or circumstances that predis-
pose them to act in a particular way (Rokeach
& Sills, 1972). The functions of attitude and
awareness are exceptionally important in the
building industry, because the building indus-
try and hence its workforce are commonly seen
as having a very negative and inefficient envi-
ronmental mindset (Teo & Loosemore, 2001).
These working cultures are primarily influ-
enced by people’s traditional educational back-
grounds, which limit their access to knowledge
about a specific topic. In the background of
education and training for building profession-
als, environmental sensitivity was historically
not taught. In recent times, though, this lack of
environmental education was mitigated by the
most influential modern force on environmen-

tal views of people: the ‘mass media’ (Chan,
1998). While the building industry was a big
generator of avoidable waste, it was reluctant
to adopt environmentally sustainable practices.
For past decade, landfills have served as a sim-
ple and cost-effective alternative to the city’s
inefficient activities. The climate, though, is
changing. Resource scarcity, global warming,
the emission levels, accelerating population
growth, a more informed and proactive public,
and an increasingly regulated corporate cli-
mate are putting pressure on the building sector
to be more environmentally conscious (Teo &
Loosemore, 2001).

It must be specially emphasized that archi-
tects, as well as construction clients, engineers,
and contractors who are directly involved in the
project development phases as the main stake-
holders, are equally responsible for managing
and preventing CDW (Bao et al., 2019; Gamage
etal., 2009; Hiakkinen & Belloni, 2011; Osmani
et al., 2008). To augment their impact, design-
ers, engineers, and managers need to recognize
their responsibility, issues, and possibilities as-
sociated with waste aversion, and work on the
viable methods by which significant enhance-
ments can be accomplished.

However, Osmani et al. study (2008) re-
veals architects to be unenthusiastic to consid-
er waste minimization as their responsibility
routine, claiming that waste is occurred on the
stage of on-site construction, specifically due
to insufficient site planning, a misconception
of drawings and inattention to the architectural
requirements. Besides, respondents also men-
tion that there are additional restrictions in al-
locating waste with the design stage such as the
attitude of other stakeholders towards waste,
customer’s requirements, and most important-
ly ambiguities in the division of responsibili-
ties and last-minute change due to customers’
requirements. The author also ascertains that
ecological safety is unfortunately not in the list
of the main criteria of quality in building pro-
duction.

Traditional construction focuses on cost,
performance and quality objectives. Environ-
mental awareness adds to these criteria the min-
imization of resource depletion, environmental
degradation and the creation of a healthy built
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environment. At the 1st International Confer-
ence on Sustainable Building, held in 1994 in
Florida, sustainable building was defined as
«creating healthy built environments using re-
source efficient, environmentally sound prin-
ciples» (Kibert, 1994). Begum et al. (2007)
studied the economic feasibility of minimizing
waste in a Malaysian construction project and
concluded that adopting a minimization strate-
gy such as recycling and reusing material could
save 2.5 % of the overall budget.

That is why many researchers associate
CDW management among construction busi-
nesses with the philosophy and technologies
of lean management; however, these are not
identical concepts. The principles of sustain-
able construction include not only economic
sustainability (increasing profitability through
more efficient use of resources, including labor,
materials, water and energy) and environmen-
tal sustainability (preventing harmful and po-
tential irreversible impacts on the environment
through the careful use of natural resources,
minimizing waste, protection and, if possible,
improvement of the environment), but also so-

cial aspects, including responding to the needs
of people at any stage of participation in the
construction process (from commissioning to
demolition), ensuring the involvement of the
construction business in the implementation
sustainable development goals, environmental
awareness.

According to Abidin (2010) “...The pace
of actions towards sustainable application de-
pends on the awareness, knowledge as well as
an understanding of the consequences of indi-
vidual actions’ (See Fig. 5).

Environmental awareness and attitude can
be viewed as a new paradigm, where CDW
management defines the framework for the de-
sign of buildings and the construction industry
as a whole, as well as decision-making at all
stages of the life cycle of a construction object.

Based on the observed studies it could be
assumed that problems in mitigating construc-
tion waste may be due to attutial behaviour of
professionals working in the construction in-
dustry, as well as unclearly defined responsibil-
ities for reducing and preventing construction
waste.

Improvement

Consultants

Awareness
k- e
g
§ Manufacturer Achlcving suminnble
E- { suppliers Clients

Contractor

Buyers /
end user

Fig. 5. The path for achieving sustainable construction (Abidin, 2010)
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2. Methodology

This research was conducted for the pur-
pose of obtaining a deeper understanding of the
attitudes and the present level of provision of ed-
ucation about construction waste management
among the professionals involved in the industry.
Owing to the current conditions resulted from
the restrictions of interviewing face-to-face,
as an alternative although the equally effective
mechanism of primary data collection was cho-
sen a questionnaire-based collection of data.

Firstly, an extensive analysis of the re-
searches and publications focused on the back-
ground of construction waste management
and its current and emerging trends has been
done to: understand the present situation in
the sphere of construction waste management,
acquire a comprehension of the legislations on
building debris in the EU and the attitude of
specialists involved in the managing thereof.
Secondly, the questionnaire for target group
construction companies was designed after
studying the precedent surveys conducted
within a similar topic in other countries. The
questionnaire was then addressed to be inter-
nally published to the members of the Latvian
Civil Engineers Association. Where engineers,
construction managers, and architects within
the selected companies who directly or indi-
rectly related to the management of the waste
produced as the result of the construction or
demolition work.

The questionnaire design is based on
the analysis of similar studies conducted to

evaluate the perception and/or existing sit-
uation in the construction waste industry.
Some methods and focus points of the inter-
views were taken into account in the design
of this questionnaire to meet the objectives
of this research. For reliable data interpreta-
tion questions included in the questionnaire
were multiple-choice, some of the answers
were set in accordance with the Likert Scale
from 1 to 5. This is a psychometric scale that
is often used in questionnaires and surveys.
It most often assesses the degree of agree-
ment or disagreement with each judgment
(Table 1).

To receive reliable data, it was need to be
found out:

- To what extend professionals are aware
of the general situation on CW and related sus-
tainability concepts;

- To what extend specialist engaged in
the construction sphere are satisfied with the
opportunities and conditions provided;

- Are professionals motivated and will-
ing to implement sustainable approaches while
managing CW,

- What are the opportunities and ob-
stacles in improving the management of
construction-related waste.

Authors also assumed that neither of the
answers might be a proper interpretation of the
desired response, therefore most of the ques-
tions include an open answer or «othery», which
allowed people in the survey to specify their
point of view.

Table 1. Structure of the questionnaire

Content of the question Type of the question; evaluation scale
Q_1 | Awareness about sustainable waste management | Closed; self-perception; 5 alternative responses
Q2 Main sources of information about Closed; 5 alternative responses
waste minimization procedures
Q3 Attitude to recycling Closed; Likert-type 4-point scale
Q4 Reasons for engagement in waste Closed; 4 alternative responses
management initiatives
Q5 Intention to minimize produced waste Closed; 9 alternative responses
Q6 Intention to implement green/ sus- Closed; 3 alternative responses
tainable technologies
Q7 Perceived responsibility Closed; 4 alternative responses
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There were also a few constraints of the
research:

- The questionnaire was anonymous,
therefore, the data collected could not be sort-
ed by the type of profession (architects, engi-
neers, managers, etc.) among the respondents.
This fact makes this research limited to obtain
an overall understanding of the construction
sphere professionals’ perception and therefore
restrains to differentiate the result by the occu-
pation.

- The research was limited to a
questionnaire-based data collection only, with-
out following face-to-face interviews due to the
current pandemic situation.

- The geographical limitation is en-
closed in targeting professionals involved in the
related sphere in Latvia.

The questionnaire was disseminated to the
members of the Latvian Civil Engineers Asso-
ciation (LBS). Where engineers, construction
managers, and architects who directly or indi-
rectly related to the management of the waste
produced as the result of the construction or
demolition work.

Causes of construction waste outputs are
reflected in Fig. 6.

Four highest contributory factors to ma-
terial waste at construction sites are revealed
in the study presented in Fig. 6. These are
Demolition works which were ranked having
the greatest impact on material wastage, on-

Project completion works

Restoration works

Changes in project design

Transportation (damaged materials and packaging)
Lack of construction waste management
Procurement of surplus/wrong materials

On-site works

Demolition works

0%

10%

site works second-highest rank, which also
matches with the previous results obtained
for Question 8; Procurement of surplus/
wrong materials was chosen by 42 % of the
respondents; and Lack of construction waste
management which has a comparatively high
impact on wastage of construction materials
according to the specialists. The remaining
options have a moderate contribution to CW
generation, ranging from 20 % to 23 % due
to design changes and material damage re-
spectively. Whereas respondents’ opinion is
that material wastage occurs less while res-
toration works and project closure. This is
consistent with a previous study conducted by
Oko and Emannuel Itodo (2013), which recog-
nizes waste on-site works such as workman-
ship, storage facilities, and rework as having
a substantial contribution to materials wast-
age. This finding demonstrates that all on-
site participants, from the site manager to all
construction workers, must undergo adequate
training for material waste on-site.

3. Results

In total 198 responses were received; out
of this number of answers, it is possible to
obtain a reliable analysis. All of the respons-
es were of sufficient quality with all questions
answered (all questions were marked as oblig-
atory). The interpretation of the results of each
question presented below.

- 16% (15)

- 19% (18)

-— 20% (19)

B e

I 55+
I
I
I )

20% 30% 40% 50% 60% 70% 80% 90%

Fig. 6. Types of construction works contributing to material wastage (respondents’ opinion)
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The data collected for the question 1
«Awareness about sustainable waste manage-
ment» indicates that the majority of the respon-
dents are either have vague knowledge and
are not able to put this knowledge into prac-
tice (38 %) or have little experience, but still
not confident in practicing those skills on their
own (33 %). Whereas 17 % of the respondents
are capable of applying their knowledge inde-
pendently, and only 4 % out of all repliers can
teach. This indicates they may doubt their own
ability to efficiently handle the waste. Site man-
agers may consider waste management to be a
low priority, perhaps incompatible with other
goals. They are usually under tremendous pres-
sure to achieve other business objectives, such
as expense, time, and quality. If this were the
case, their confidence in waste management’s
return on effort would also be poor.

Results on the main information sources
(Q2) used by responding parties are following.
Having in mind that now information is easily
accessible via internet sources, it was although
important to know what the most convenient
and preferred methods are of obtaining knowl-
edge regarding CW minimization in Latvia.
The prevailing number of practitioners prefer
to rely on the experience of other construc-
tion companies, yet some of the respondents
highlighted that mostly their preference is to
rely on the experience of other EU countries
(these responses were reduced to the answer
«Experience of other construction companies»
for convenient data management). The second
most used source of information is knowledge
accumulated within the various Latvian asso-
ciations, like Latvian Civil Engineers Associa-
tion, Latvian Union of Architects or any other.
22 % of the respondents prefer to use a website
of Latvian national database of standards (lvs.
lIv). The rest interviewed people choose either
social media data (16 %) or local legislations
(2 %), like those to guide them through the
concepts of CW minimization.

To acquire a prevailing perception of the
recycling of CW (Q3) the respondents were
asked to show their attitude towards CW re-
cycling on the Likert scale ranging from Not
Important to Very important. The majority
of the responses portray that most of the pro-

fessionals are concerned about how the waste
resulted from their construction projects is re-
cycled. By the majority here can be assumed a
39 % who find it Important, whereas 26 and 25
percent find recycling of CW Very and Mod-
erately Important respectively. Overall, it can
be clearly seen that professionals within Latvia
are concerned about recycling construction and
demolition waste. There are, however, 10 % of
those who find recycling of the CDW under
their construction projects as not a significant
issue they should care about. Studying previ-
ous survey cases researchers (Osmani, Glass
and Price, 2008) found out the factors which
influence unwillingness to take responsibility
on proper CW management or incomprehen-
sion how to implement thereof. Besides, an
overall positive response shows that specialists
determine the recycling of CDW as Important,
which sets a good note of awareness and con-
sciousness about issues arising from CDW.
Question 4 about Reasons for engagement
in waste management initiatives was targeting
to understand the reasons for construction pro-
fessionals (companies) to be concerned about
CW production. Specifically, it helps to deter-
mine the reasons of the respondents for taking
the responsibility to manage waste that arose
from construction and demolition. This ques-
tion also seeks to potentially determine the
drivers and control the levellers of the respon-
dents in implementing sustainable CW man-
agement. The results present that more than
half of the replies are accounted for companies
being concerned about the waste issue because
they understand its negative impact on the en-
vironment. About a third of the respondents
consider waste as a creator of additional ex-
penses, which indeed is a good reason because
as showing that CW in some countries can
make up to 30 % of the project expenses. Some
specialists (10 percent) assume CW is not their
concern, saying that it has to be a problem of
the waste management companies. Other mi-
norities representing 3 % consider waste only
because the government has put an obligation
on them to control and properly manage their
waste. Some people (2 %) have presented their
options indicating the application of BREEAM
certification and ISO 14001 standard, which
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also indicated their responsible approach which
may be supported by either environmental or
financial considerations.

Question 5: «Intention to minimize pro-
duced waste» asked about current/ potential
conditions to implement waste minimization
strategies in their companies. I other words, the
answers were designed in such a way as to un-
derstand if the respondents are planning (or not
planning) or already implemented CW mini-
mization strategies and what are the reasons for
implementing thereof. Besides, the authors also
assumed an open answer, if none will be appro-
priate. Figure 7 summarizes the data collected
for question 5; where about a third of respons-
es are accounted for future implementation of
sustainable methods of waste minimization.

About a quarter of the respondents are sat-
isfied with the existing technologies they use.
However, it is also interesting to notice, that
those who appeared to be satisfied with their
technologies also said to have a lack of knowl-
edge about sustainable waste management tech-
nologies and are not able to practice. Therefore,
it can be assumed that waste management tech-
nologies used in the corresponding companies
are far from being called sustainable. Another
correlation is noticed in the responses of those

We train young civil engineers in proper waste
management

We have no experience and do not know how to do
it

If the customer pays
Does not apply to us
As engineers, we see no way to influence it

Yes, current governmental requirements are
obliging us to

Yes, we have implemented ISO 14001 or other
standards
No, we are satisfied with the existing technologies
we use

Yes. it is one of our goals to implement Zero
waste/ sustainable/green/ technologies

0%

whose answer was «Yes, current governmental
requirements are obliging us toy», the prevailing
majority showed their concern about CW due
to an environmentally friendly attitude, which
shows a conflicting relationship between ques-
tions 4 and 5. A more logical interrelation was
noticed within those who showed their concern
for either environmental or financial issues and
consequently have implemented ISO 14001
standard (22 %). Another controversial replied
was noticed, when the respondent claims to
train young civil engineers on proper construc-
tion waste management, but at the same time
saying that he/she «Knows something, no ex-
perience» in question 1.

As one more question (Q6), the authors
choose to study «Intention to implement
green/ sustainable technologiesy, i. e., wheth-
er the cost obstacle is playing a vital role in
preventing companies to put into practice any
types of sustainable technologies resulting to
cut material wastage. The results show, that
almost half (47 %) of the participants would
implement sustainable technologies in their
construction. Understanding the environmen-
tal and economic benefits it may give in the
long-run, even additional expenses are not the
obstacle of implementing thereof. Another half

I 1%
I 1%
|
l 2%
| X

10% 20% 30%

40%

Fig. 7. Conditions for applying CW minimization methods (respondents’ opinions)

-952 -



Tatjana Tambovceva, Diana Bajare... Awareness and Attitude of Latvian Construction Companies Towards...

of the responses are almost equally distributed
either to not change anything in their present
methods (29 %) or change, but if it will only
be required by the government (24 %). This
result shows the consciousness and readiness
for changes among those who are involved in
the construction sphere, but perhaps, due to the
obstacles identified in question 11, there is still
not enough enabling environment in which sus-
tainable waste management approached will
flourish.

The question about Perceived responsi-
bility (Q7) allowed people participating in the
survey to choose multiple answers. Having in
mind, that attitudes upon the responsibility will
likely vary as per culture and waste manage-
ment policies across multiple companies and
throughout various professional groups with-
in this research. It is still important to identify
who is/ are the main responsible stakeholder(s)
in the respondents’ opinion. Similarly, as it was
discovered by Osmani, Glass and Price (2008),
the majority of respondents do not think that
architects may anyhow be responsible for the
CW minimization, where a prevailing combi-
nation of answers was: 1. Construction compa-
ny (79.8 %) or 2. Waste management compa-
nies (72.3 %). The same two, but additionally
emphasizing the responsibility of suppliers and
contractors (31.9 %). About 22 % of respon-
dents believe that architects can influence a
waste reduction in the design stage. The data
obtained from this question may suggest es-
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Mockosckuii cocyoapcmeennvlil yrusepcumem umenu M. B. Jlomonocosa

Poccutickas ®edepayus, Mocksa

Annoranusi. CopMupoBaBIIKICS HA TUTAHETE TUI UBHIM3AIMNA MOYKHO OIPEICITUTD
KaK «IIHBHJIM3AIUS MAaKCHUMH3AIUN», KOTOPBIH OPHEHTHPOBAH Ha POCT (DMHAHCOBBIX
pe3yabTaToOB, MPOU3BOJICTBO TOBAPOB U YCIYT, oTpednenue. Takoil HMBUIN3aMOHHBIH
THUI IOPOXKIAeT MHOTOYHCICHHBIC YKOJIOTHIECKUE KOH(IUKTH Ha BCEX YPOBHAX. B cBsI3H
C 9TUM IPEACTABISAETCS EPCIEKTUBHBIM UCCIIEI0BAHNE MEXaHM3MOB UHTEPHAIN3ALUN
IKCTEPHAITMH KaK OCHOBBI IS IPESTYTIPEIKICHIS U Pa3pEIICHS YKOIOTNUECKUX KOH(IUKTOB.
B 3aBucuMocCTH OT Chephl 0XBaTEIBAEMOTO BO3/ICHCTBUS BBIICICHBI THUIIHI SKOJIOTHIECKUX
KOH(IIMKTOB, 3aBUCAIINX OT MHOPOKIAIONIHX MX SKCTCPHAINI: TEMIIOPAIbHBIE, TTI00aTBHBIC,
MEXCTPaHOBBIE, MEKCEKTOPaJbHbIE, MEXXPErnOHaJIbHbIE U JIOKaJIbHbIE. B cTarbe
aHaJIHM3HUpYyeTCs IPodIeMa U3MEHEHUSI KIIMMaTa Kak akTyaJIbHBIN TPUMep YKOJIOTTIECKOTO
KOH()ITHKTA, BEI3BAHHOTO TEMITOPATHEHBIME H TTI00ATBHBIMA SKCTEPHATIHAIMHA U XapaKTepPHOTO
JUISL «MBUJIM3ALMKM MaKCUMHU3aUun». B Hacrosliee BpeMs KpyHeiIe Kopnopauuu
1 OaHKU MHUpa BCE aKTHBHEE YIACTBYIOT B IKOJIOTHUCCKON TpaHCHOpPMAITIH MHPOBOU
1 HAIMOHAIBHBIX YKOHOMEK, ITPOIIECCcaX HU3KOYTIIEPOIHOTO PA3BHUTHSL, YEMY CIIOCOOCTBYET
BKJTFOUCHHE B MIX ACATCIHHOCTh HE(PUHAHCOBBIX SKOJIOTMIECKUX U COLUATIBHBIX (PaKTOPOB,
KOpPIOPaTUBHOW coLuanbHOM orBeTcTBeHHOCTH, ESG-KprTEepues.

KnroueBblie cjioBa: 3K0IOrHIECKUE KOH(IMKTHI, BHEITHNE Y(P(EKTHI, N3MECHEHHE KIINMATa,
YIIEpOHask HEUTPaNIbHOCTh, KOPIIOPATUBHASL COLUAIIbHASI OTBETCTBEHHOCTb, SKOJIOIYeCcKast
TpaHCc(hOpMAaII MHPOBOH YIKOHOMHUKH.

UccnenoBanue BbIMOIHEHO NpU (GUHAHCOBOM nogaepkke PODU B pamkax Hay4dHOTO
mpoekTa Ne 20-010-00981\20 «DopmupoBaHue HUPKYIPHONH SIKOHOMUKHU U pa3pelieHne

OKOJIOTUHYCCKHUX KOH(I).]'II/IKTOB».

Hayunas cnenmansaocts: 08.00.00 — skoHOMUYECKHE HAYKH.

Beenenne

B sxOHOMHYECKON UCTOPUU YEI0BEUECTBA
2020 T. cTa onpeaesieHHbIM pyOeKOM HE TOJIb-
Ko m3-3a maugemun COVID-19, Ho n u3-3a
NPUHATBHIX PEUIEHUH 10 paJuKaIbHOMY U3-
MEHEHHIO0 SKOHOMHUUYECKOM MOJIeNIU pa3BUTHS
yenoBeuecTBa. [logaBustomas 4yactb MUPO-
BOI SKOHOMHUKHM B KaueCTBE L€JIU pa3BUTHUS
BBIJBUHYJIA JOCTHUXXEHUE YIIIEPOIHON HEM-
TPaJIbHOCTH, SIKOJOTMUECKOH YCTOHUMBOCTHU
Kk 2050-2060 rr. Cpenu cTpaH, IpUHSIBIIAX
TaKoe pelIeHue, MOXKHO OTMETHUTH YJIE€HOB
EBpomeiickoro coobmecta, Kurait, CIIA,
SAnonwmto, KOxuyr0 Koper. Takum o6pazom,
POCT GJIAaTOCOCTOSHUS HACCIICHHUSI, TIOBBIIIICHIIE

JI0X0JI0B, OopbOa ¢ 6e3paboTHIleH U HepaBeH-
CTBOM U JIpyTHE MPHUOPUTETHBIE COIIHAIBHO-
HKOHOMHIYECKUE TPOOTIEMBI TOIKHBI PEIIaThCs
B KECTKHUX paMKaX dKOJOTHYECKUX IMMHUTOB
WU OTPaHUYCHUI.

Takast JOCTATOYHO pagWKalbHAs CMECHA
Kypca HHTEHCHBHO TOTOBUJIACH ITOCTICTHIE JIe-
CSITB JIET. 371eCh MOYKHO YIOMSIHYTb (yHIaMCH-
TaJbHBIC peliecHUs Tpex KoHdpeperuii OOH:
Puo-ne-XKaneiipo 2012 «bynymiee, koTopoe MbI
xotum» (UN, 2012), Heto-Hopk («[ToBecTka mHs
B 00JIaCTH YCTOWYNBOTO Pa3BUTHUS HA TIEPUO]
10 2030 romay») (UN General Assembly.. ., 2015),
Mapmx (I[Tapmkckoe KIMMaTHYECKOE COTIIATIIE-
uue) (UN, 2015).
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B yem npuunHa Takol paguKaIbHON CMe-
HBEI Kypca riobanxbHONW sKoHOMHUKH? Ha mHamr
B3IJISAJ, 3TO OCO3HAHHUE «TYIHKOBOCTU» CJIO-
JKUBILIEHcS MOJENN pa3BUTUA, KOTOpas BBIXO-
JUT 3a DKOJOTMYECKHE MPeAesbl CyIIeCTBO-
BAHMS YEJIOBEUECTBA, PAMKH 3KOJIOTMYECKON
€MKOCTH. 3a IOCJIeJHUE YEeTBEpPTh BEKa Ha-
Osrofascsa OrpOMHBIM POCT MHUPOBOH 3KOHO-
MUKH, yBennuenue mupoBoro BBII coctaBuio
[OYTHU 5 pa3, UTO MO3BOJIUJIO MOBBICUTh MaTe-
pHuaibHOE 0Iar0COCTOSTHIE COTCH MUJLTHOHOB
mroneit. OmHaKo Ha 9TOM (DOHE BBISIBIIIHCH KO-
JIOTUYECKHe OrpaHUYEHHU S, CBSI3aHHBIE CO CJIO0-
JKUBIIUMUCS MOJEISAMU HPOU3BOACTBA U IO-
TpeOnenus. B wacTHOCTH, AN HOCTIKEHUS
B MHUpPE CTaHIAPTOB MOTPEOJCHUS CPEITHETO
aMepuKaHIa TpeOyeTcs ISITh TaKUX IUIAHET,
Kak 3eMJIs.

HeobxomuMo panukaibHOE HW3MCHEHHUE
CJIOKMBILIEHCS MapagurMbl pa3BUTHUSA, «Iepe-
(dopmaTupoBaHUE» BCEH MAEATEIHHOCTH de-
JIOBEYEeCTBAa B COOTBETCTBUM C HapaJurMoin
YCTOHYMBOrO pa3BUTHUSA BO BCEM €€ MHOI000-
pasuu U cOANaHCHPOBAHHOCTH COILUATBHBIX,
OKOHOMUYECKHUX U IKOJOTHIECKHX (haKTOPOB.
YenoseuecTBO chopMUpOBAIO TAKOH THUM LIH-
BUJIM3AIlMM, KOTOPBIH MOXKHO OXapakTepH-
30BaTh KakK «UMBWIM3ALUA MaKCUMHU3ALHUM»
(Bobylev, 2019). Takast nuBHIN3aIKUs MaKCH-
MU3HPYET TPH Henu: (pUHAHCOBBIC pe3yibTa-
TbI, IPOU3BOACTBO, NOTpebiaenne. CTaHOBUT-
cs Bce 0ojiee OYEBHJIHO, YTO «ILMBUIIM3ALMS
MaKCHUMU3AIII» HE MOXKET OBITh YCTOHIHBOMN
U HEOOXOIMMO MEHSTH JOCTaTOYHO TITyOHH-
Hble M YTBEpAMBILMECS LUBUIN3ALMOHHBIE
MPUOPUTETHL. B CBA3M € ATUM HYXXHO OT-
METUTh Ba)XXHOCTh AocTmxkeHus 12-i1 Llenn
ycroitunBoro passutus OOH, cBsizanHOM € pa-
JUKaJIbHBIM U3MEHEHHEM MOjIeJieil MpOou3BOa-
CTBA M IOTPEOICHUSI.

«CBepxmpo0iemMoii» mnepexona K YyCTOM-
YUBOMY PpAa3BUTHIO SIBISIETCS TpaHCpOpMa-
LUl YCTOSIBIIMXCSL OCHOB «LMBWJIM3ALUN
MaKCHUMM3aluuW» B BUJE TPAaJULHOHHOIO
pplHKA. BO MHOrMX MEXAYHapOIHBIX JOKY-
MEHTaX, B BBICKA3bIBAaHUSAX YUEHBIX OTMeEYe-
Ha HEOOXOOMMOCTh (OPMUPOBAHUS HOBOMH
¢unocopun passutus. Jlaxe Ha BcemupHOM
sKkoHOMHUYeckoM ¢opyme B JlaBoce B 2020 1.,
O00BETUHSIONIEM PECIICKTAa0CTBHBIC MHIPOBEIC

MIOJTUTHYCCKUE, NEJIOBBIE M HAyYHBIC JJIUTHI,
mpeIaraisack HOBash MOJIENb «KAITHTAIN3Ma
BCEX 3aMHTEPECOBAHHBIX cTOpOHY (stakeholder
capitalism) (World Economic Forum, 2020).
B oT0if Monmenu mens KOMIAHWH JOJKHA CO-
CTOSITh B BOBJICUCHUU 3aHMHTEPECOBAHHBIX
CTOPOH B «yCTOHYHBOE CO3JaHHE IICHHOCTI.
B mocnennem pokmanme 2021 1. Becemupnoro
OKOHOMHUYECKOro (opyma dUeTsIpe H3 TISTH
[JI00ANBHBIX PUCKOB AJIS YeJIOBEUECTBA OBLITH
sxonornyeckumu (World Economic Forum,
2021).

[IpotuBopeunst B oOmecTBe, 00YyCIIOB-
JICHHBIE DKOJIOTUYECKUMH (PaKTOPAMH, BEIYT
K MHOT000pa3HBIM KOHMIMKTaAM MEXAY 4eJ0-
BEKOM U OHOC(Epoi, MEeKIy COOOImEeCTBAMU
Ha BCEX IMPOCTPAHCTBEHHBIX YPOBHSX, BO3-
HUKaeT ITHUYECKasi MpobdieMa OTBETCTBEHHO-
CTH mepen OyIymUMHU MOKOICHHUSMH. OTIBIT
perynmupoBaHuss KOHQIHUKTHBIX — CHUTYyalHud
B OKOJIOTHYECKOH cdepe SBISCTCS BaKHBIM
AIIEMEHTOM COBPEMEHHBIX TEXHOJIOTHI yIIpaB-
nenns. OCHOBHOE BHUMAaHHE B CTAThE yICICHO
HCCIICIOBAHUIO U MICHTU(PUKAIINH SKOJIOT IIe-
CKUX KOH(JIMKTOB, UX CBSI3U C OKCTCPHAIHSIMH
B paMKax C(OPMHPOBABIICUCS «IIMBHIN3a-
U MakcuMu3anumy. OCoObBIH aKIeHT CleaH
Ha U3yYCHUH TEMIIOPAJIBHBIX U TI00aTBHBIX
KOH(IMKTOB Ha IpUMepe MpoOIIeMBl H3MEHE-
HUS KIIUMara.

HNnentuduxanmus
u KJIaccupuKanust
IKOJOTHYECKNX KOHGINKTOB

B mHacrosmee Bpems B MUpE HE CIIOXKH-
JIOCH TIOCIENOBATEIBHOM M JIOTUYHOH Teopuu
9KOJOTHYECKUX KOH(IMKTOB, TeM HE MCHee
B JTOH oOmactu paboOTalOT MHOTO CIelHa-
JMUCTOB U3 PA3NUYHBIX HAYYHBIX OTpaciei.
B memoMm B 3amagHOM TUTEpaType CYMIECTBYET
JOCTaTOYHO y3Kasl TPAaKTOBKA MOHSTHUS «IKO-
smorndeckuii koG IUKT». C Havama 1990-x TT.
MIPOILJIOrO BEKa BHUMAHUE 3aIaHOl HaydHOH
OOIIECTBEHHOCTH OOpaTIIIOCh K TaK Ha3bIBa-
€MBIM HKOJIOTHYECKH OOYCIIOBICHHBIM KOH-
¢muxram (environmentally induced conflicts).
Wzydyenne  IKONOTHYECKHX  KOH(IUKTOB
(«environmental  conflictsy, «ecological
conflicts») BemeTcss Ha CTHIKE HONHTHYECCKOM
sxonoruu (political ecology), sxonornueckon

-958 -



Sergey N. Bobyley, Sofya V. Solovyeva... Environmental Conflicts in the Mirror of the “Civilization of Maximization”

SKOHOMHUKH WM 3KOHOMHKH MPHUPOAOIIOINE-
3oBaHMs (ecological economics), TPOMBIIII-
neHHo# skonoruu (industrial ecology) n Hayk,
3aHUMAIOMINXCA MPOOIEMaMH HAIOHAIBEHON
0e30macHOCTH. YYHUTHIBasg 3TOT (akT, OTMe-
THUM OTCYTCTBHE €IUHOTO SI3bIKA JIJIsT OTIACAHMS
TaKUX MOHATHH, KaK <«OKOJOTHMYECKUI KOH-
GIUKTY, «KOHQIUKT TPHUPOTOIOIE30BAHUSY,
IPUPOIOPECYPCHBIH  KOHQIUKT». HHOrma
IO PKOJIOTHIECKUMH KOH(PINKTaAMH TIOHUMa-
FOT Jo0bIe «pecypcHble BoWHB (Le Billon,
2012), B kadecTBe MPUYUH BO3IHUKHOBEHUS
KOTOPBIX paccMaTpUBAIOTCS TPH BUOa Nedu-
OUTa pPecypcoB (IePUIHUT W3-32 MOBBINICH-
HOTO cIpoca, AeHUINT H3-32 COKpAIICHHS
MPEUIOKEHHS B CTPYKTYPHBIH AeDUITUT, BBI-
3BaHHBII HECIPAaBEUIMBEIM paclpeeieHHEM
uMetrontuxcs pecypcor) (Homer Dixon, 1994).
Bomee pacmpocTpanena Touka 3peHHS, CO-
[JIACHO KOTOPOH K DKOJOTUIECKHM OTHOCSTCS
KOH(DJIMKTHI, CBSI3aHHBIC C YKOJIOTUIECCKOH JIe-
rpamamnue, HoHIMaeMoi Oonee y3ko (zerpa-
Janusi BO30OHOBIISIEMBIX HMPHUPOTHEBIX pecyp-
CBl M ACCHMIJIIIUOHHOTO MOTEHIIHAaNa). DTa
TOYKa 3pEeHUs pa3BUBaeTcs B paborax J>xoaHa
Matunes-Annepa (Martinez-Alier, 2010, 2007,
2004), Inomu Jquuapa (Shlomi, 2011), Creda-
Ha JInOmmescku (Libiszewski, 1992), Kypra
[Imunemana (Mason, Spillmann, 2005) u ap.
B xauecTBe Bemymmux MOAXOAOB K CIOCO-
0aM paspeleHus/pea0TBpaIleHs KOHDIUK-
TOB PacCMaTPHBAIOTCA JBa: DKOHOMHYECKAS
OLICHKAa yIIepOOB M BO3MOXHAs MX KOMIICH-
calysl WJIM 3aIllhTa IpaB YeJoBeKa Ha Oiaro-
MIPHUATHYIO OKPY’KAIOIIYIO Cpeny H/IIIN IpaB
KopeHHBIX HapoaoB (Scheidel et al., 2020).
OTtedecTBeHHAS KOH(PIUKTOIOTUS aKTHB-
HO pPa3BUBACTCA B IOCIEAHHE NECSITHICTHS,
BMECTE C TE€M KOMIIJIEKCHBIX HCCICIOBAaHUMN
SIBHO HENOCTAaTOYHO. BrimymieH psg paboT
POCCHICKMX aBTOPOB, a TaK)Xe IEPEBOIHBIX
W3JAHWUHA, TOCBSIMICHHBIX MMOJUTHYCCKAM, CO-
OUATBHBIM, TCHXOJOTHYECKUM, IOpUIIYe-
CKHM AacIleKTaM YyIpPaBICHHUS KOH(DIUKTaMU.
OOBIYHO PKONOTHYECKHE KOHPIUKTH paccMa-
TPHUBAIOTCA B OTEUECTBEHHOH JIUTEpaType KaK
CHCTEMHBIE KOH(PIUKTHI, IPEIMETOM KOTOPBIX
BEICTYNAIOT TPHUTSI3aHUSA Ha OIPEHeICHHBIN
MPUPOIHBINA pecypc, CIOCOOBI €ro HCIOIb30-
BaHUJ, MIpaBa COOCTBEHHOCTH, KOHTPOJIb HaJ

HuM # T. A. (Mylina, 2014, Sabadash, 2010).
[NoneITKM KIacCHPUKAIIUN  IKOJIOTHICSCKUAX
KOH()JIMKTOB IO MEIOMY POy HapaMeTpOB
NpeanpuHaTel B pabotax M.B. Tepemunoi
(Tereshina, 2009) u A.JI. lemuyka (Demchuk,
2020). Ha >KOHOMHUYECKYIO MPUPOIY IKOJO-
THYECKUX KOH(IUKTOB OOpaIleHO BHUMAaHUE
B pabotax U.IO. XosaBko (Khovavko, 2016),
I7le MMOKAa3aHO, YTO B OCHOBE DKOJIIOTHYECKUX
KOH(DJIMKTOB JIGKAT SKOHOMHUYECKHUE IPHYN-
HBI, CBSI3aHHBIC C PACHpPEICIICHUEM H3/ICPIKEK
OT HETAaTHBHBIX IKOJOTUIECKHUX IKCTCPHATHH.

B nmaHHOH cTathe aBTOPHI MpPEAJIAraroT
B 3aBHCHMOCTH OT C(epbl OXBATHIBAEMOTO
BO3ICHCTBHS BBIICNATH CICTYIOIIHE IIECTh
THIIOB JKOJOTHYCCKUX KOH(IHUKTOB, 3aBH-
CSAIIUX OT IMOPOXKAAIOMINX WX JKCTEPHAIMIL:
TEMIOpPAJIbHBIE, TI00AIbHBIE, MEKCTPAHOBEIC,
MEKCEKTOPAbHBIC, MEKPETHOHAIBHBIE U JIO-
KaJIbHBIC:

TemmopanpHble  (BPEMEHHBIE, MEXKIIO-
KOJICHUECKHE) KOH(IUKTHL. 31ech IpHH-
LUNHAIBHBIM ~ 9KOHOMHYECKUM  MOMEHTOM

SIBJISETCS BO3JIOKEHUE JOMOJHUTEIBHBIX JK-
CTEpPHAJBHBIX 3aTPaT COBPEMEHHBIM ITOKOJIE-
HHeM Ha OyyIre moKoneHus. TpaauiinonHoe
TMOHUMAHHE JKOHOMUYECKOTO KOMITPOMHCCA
TIOKOJIEHUI BO MHOTOM OTIPEEISIETCS COOTHO-
MICHHEM HX MOJIeJIel MOTPeOICHUS U HAaKOTLIe-
HHUS: «KaXKJI0€ TIOKOJIEHUE JOJDKHO cOeperathb
U OyIyImMX TOKOJICHWW TaKyl JK€ 4acTb
HaIMOHAJBHOTO JIOXO0Ja, KaKyl OCTaBHUJIO
eMy mpeapIayIiee nokojaeHue». CoBpeMeHHbBIN
B3IUISIJ] PACIIUPSET STOT MPUHIMI HA TIPUPO-
Iy — «KaXJI0€ TIOKOJICHHWE JIOJDKHO OCTAaBUTH
IUIAHETY B HE XYJIIIIEM COCTOSTHUH, YeM OHO €€
noiryanio» (Barry, 1999).

I'moGanbHble KOH(MIUKTBL JlaHHBIA BHJ
KOH(JIMKTOB CBSI3aH C 3KOJIOTHYCCKHMH TPO-
OeMamMu 1I00abHOrO MaciTaba (TpaHcrpa-
HUYHOE 3arps3HeHune, 3arpsisHeHrne MupoBoro
OKeaHa, BRIpyOKa TPOITMUECKUX JIECOB U JIP.).

MesxcTpaHOBbIe KOH(MJIUKTHL. 37eCh TH-
MMAYHBIM TTPUMEPOM SIBIISFOTCS. BOIHBIE TPO-
OJIEMBI, CBS3aHHBIC C Pa3BUTHEM OPOIIAEMO-
IO CEIHCKOTO XO3SIMCTBA, THIPOIHEPTETUKON
u T. a1 Celiuac caMple MHOTOYHCICHHBIE
B MHPE KOH(IMKTBHI CBSI3aHBI C HCITOJb30Ba-
HHEeM BOJHBIX pecypcoB. [lpumepsr Takmx
KOH(IMKTOB MMetoTcs B Adpuke, JlaTuHCKON
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Awmepuxe, brmxkaem Boctoxke, LlenTpanpHoii
A3sun.

MexcekTopanbHble KOHQIHUKTHL. Pa3Bu-
THE NPUPONOIKCILTYaTUPYIOIIUX CEKTOPOB
SKOHOMHUKH HAHOCHT 3HAYUTEIBHBIN yIIepo,
TO €CTh BbI3bIBA€T OTPHUIATEJIbHbIE BHEIIHHE
apexTs, ApyruM cektopaMm. Hampuwmep,
arpapHblii CEKTOp HeceT OOJbIINEe MNOTEpU
B pe3yJibTaTe JOObIYH [10JIE3HBIX HCKOIIAEMBbIX.

MexpernoHaibHble  KOH(IUKTEL JTOT
BHJ KOH(IJIUKTOB SBISCTCS YMCHBIICHHON
KONHeH TIIOOATBHBIX HSKCTCPHANHMA, TOIBKO
B paMKax oAHOH cTpanbl. Knaccuueckum npu-
MEPOM MOTYT OBITh PEKH, KOTJ]a HAXOSIIHECs
B BEPXHEM TE€UEHHUM PETHOHBI CBOMMHU 3arpsi3-
HEHUSAMHU CO3IAI0T JIOMOJIHUTEIbHBIE 3aTPaThl
Ha OYUCTKY BOABI Y «HIXKHUX)» PETHOHOB.

Jloxanpable KOHGIUKTEL. CaMBIi pacmpo-
CTpaHCHHBIH M M3YYCHHBIH THUI KOHQIHUKTOB,
CBSA3aHHBIM C JIOKAJIBHBIMU SKCTEPHAIMAMU:
00BEKT — UCTOYHHUK IKCTEPHAIUN U JIOKaJIbHAS
TEPPUTOPHUSI, HA KOTOPOH BHELIHUE U3AECPIKKU
BO3JIaraloTcsl Ha MECTHOE COOOIIECTRBO.

Jns KynupoBaHUS 3KOJIOTMYECKHX KOH-
(IUKTOB W WHTEPHAIW3AIUU DKCTEPHAIMHA
Ha Pa3HbIX YPOBHAX MPUMEHSETCS IIUPOKUN
CHEKTP MHCTPYMEHTOB, BKJIIOYAIOIIHNI B ceOs:
METOJIbl NPSMOT0 T'OCYJAapCTBEHHOI'O pEry-
JUPOBaHUS (HOPMATHUBBI, CTAaHJAAPTHI); SKOHO-
MHYECKHE PHIHOYHBIE HHCTPYMEHTHI (HAJIOTH,
IjiaTa 3a IoJIb30BaHUe, CUCTEMbl KBOTUPOBa-
HUSL U TOPIOBIU Pa3pelIeHUsSMU); UHCTUTY-
LIUOHAJIBHBIE HHCTPYMEHTHI (IIPO3pavyHOCTh
OTUYCTHOCTH ¥ MH(POPMAIUH, BKIIOUYECHHE KO-
JOTHYECKOTO (pakTopa B JOOPOBOJIBHBIC HHH-
OUaTHBEI OM3HECa U IP.).

TeMnopajbHbIe U INI00aJIbHBIE
IKOJOTHYecKHe KOHQIUKTBI: YTO AeJaTh?

Ha ceropnsiniauii jeHp pa3paboTaHbl UH-
CTPYMEHTHI DKOJIOTHYECKOTO PETYINPOBAHNUS,
THO3BOJAIOIINE UHTEPHAIU3UPOBATH HETaTUB-
HBIE DKCTEpPHATIUU Pa3HBIX ypoBHEH. OmHAaKO
pe3ynbrat (noBbimeHue 3QdeKTUBHOCTH all-
JIOKAIIMK PEeCypCcoOB) CYIICCTBCHHBIM 00pa3oM
3aBHCUT OT TOTO, KTO U JIJII KaKUX IIeJIeH HC-
MOJIb3YeT 3TH HHCTPYMEHTHL. OCOOEHHO 3TO
OTHOCHUTCS K MEXaHW3MaM pEeTYIUPOBAHUSI
TEMITOPAJILHBIX M II00ABHBIX 3KOJIOTHUYECKHIX
SKCTEpPHAIIHI.

PaccMoTpuM mpobiieMy W3MEHEHHS KITH-
MaTa Kak IMpuMep 3KOJOTHYeCKOro KOH(MINK-
Ta, BBI3BAHHOTO TEMIIOPaJbHBIMHU U TI100alb-
HBIMH SKCTEPHAJHSIMU U XapaKTEPHOTO JJIs
«IUBHIIM3AIMA MaKcUMH3anuu». [Ipoucxo-
JSI0asi Ha HAIUX TJa3aX TMTaHTCKas TpaHC-
(hopmanus mpeodraaromei 4acTH MHPOBOM
DKOHOMHWKHM, HaIleJIeHHass Ha JOCTHIKECHHE
yriepoaHoi HeTpanpHocT kK 2050-2060 1.,
HalpaBJICHa Ha peNIeHUE KIWMAaTHYeCKOU
npo6sembl. [Ipu coxpaHeHUH TpagUIIHOHHON
TPACKTOPUH PA3BUTHSI MHUPOBOH SKOHOMHUKHU
(business as usual), M0 WMEIOMIMMCS OICH-
KaM, TeMmIeparypa 3eMJId MOXET BO3pacTh
Ha 3—4 rpajyca, 4TO MPUBEAET K OIPOMHBIM
SKOHOMHYECKUM TmoTepsiM. Y Poccum naBe
TPETH TEPPUTOPHUU HAXOMHUTCS B 30HE BEU-
HOUM Mep3JIOTHI, H, TI0 olleHKaMm Pocrugapome-
Ta, POCT TEMIEPATypPbl B CEBEPHBIX PETHO-
Hax B CpeIHEM B 4 pa3a MPEBBINIACT TEMITbI
ri00aJbHOTO MOTEIUIEHHS, YTO TAKKE MOKET
MPUBECTU K 3HAYUTEIBHBIM SKOHOMHUYECKUM
W COIIMAJIbHBIM TIOTEPSIM.

Hanumo KoH(MIMKT MEXIy COBPEMEHHBI-
MH TIOKOJICHHUSIMH, CO3JaBIIMMH HEYCTONYH-
BYIO «KOPUYHEBYIO» DKOHOMHKY C BBICOKUMU
BBIOpOCAMM TTAPHHUKOBBIX Ta30B M JACTPaJHPY-
FOIITUMU KIIMMATHYECKYIO CHCTEMY, B CICYI0-
ITUMU ITOKOJICHUSMHU, KOTOPBIC JTIOJKHBI HECTH
OTPOMHBIC JIONIOJTHUTENBHBIC H3JCPKKHU IS
CTaOMIM3ali¥  COLIMAJBEHO-DKOHOMHUYECKOM
CUTyallMM W JIMKBHJAIMUA OTIAJICHHBIX IO-
CIICJICTBUH  COBPEMEHHBIX  JKOJIOTHYCCKUX
yniepOoB. B o0yiacTv KJTMMaTHYeCKUX H3MEHE-
HHH TJIABHBIMHM «BUHOBHMKAMMI) CO3/IaBIIEICS
curtyanun sBisitores Kwurait, CILIA, Unpns
u Poccusi, Ha JT0T10 KOTOPBIX TPUXOIUTCS CBBI-
1€ MTOJIOBHHBI BCEX MHUPOBBIX BBEIOPOCOB Tap-
HHUKOBBIX T'a30B.

HecMmoTpst Ha TpoI0JKAFOIIHECS JTUCKYC-
CUHU O NMPUYMHAX U TCHACHIIUAX KJIMMaTH4e-
CKMX M3MCHCHHUU, MHUPOBasi SKOHOMHUKA IPH-
3Haja WX PEANbHOCTh W BAXKHEUIIYIO POJb
AHTPONOreHHOro (akTtopa. DTO MpU3HAHUE
BBIPA3WJIOCh B COTHSAX MUJIJIHApIax JoJuia-
POB, €BpO, F0aHEeH, HallpaBJICHHBIX Ha OOPLOY
C M3MEHEHUEM KJIMMaTa TOCPEACTBOM CO3/a-
HHSI HOBBIX HHU3KOYTJIEPOJHBIX TEXHOJOTHH,
SKOHOMHYECKUX CTPYKTYP, IKOHOMHYECCKHUX
MEXaHU3MOB PEryJIMPOBaHMS, 3aKOHOB U CO-
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IJIalleHUH, AUBECTULMH U Iepepacipeznelne-
HUS uHBecTHLMU. To ecTh UMEHHO THIIOTE3a
00 OJHO3HAYHOH AHTPOIOTEHHOW OO0YCIIOB-
JIEHHOCTH MPOUCXOAAIINX KIMMATHYECKUX
HW3MEHEHUH MO3BOJISIET paccMaTpUBaTh KJIH-
MaT KaK pPa3HOBUIHOCTH TTOOATBHBIX IKOJIO-
TUYECKUX IKCTEPHAIUI (M, COOTBETCTBEHHO,
KOH(JIUKTOB).

Hns  crabmim3anuy — KIMMaTHYECKOM
CHCTEMBI M JJII OOBEIMHEHHUs YCHIUN BceX
ctpaH B 1992 r. Obuta npunsita Pamounast KoH-
BeHuss OOH 00 n3MeHeHUM KJIIMMATa, JUJIs pe-
ajau3aluy KOTopoi Obln npuHATH Kuorckuit
npotokon (1997) u Tlapmkckoe KiuMatmde-
ckoe cornamenue (2015). Knorcknii mpoTokomn
JlaJl KOHCTPYKTUBHBII OIBIT MUPOBOM 3KOHO-
MHKe, TIOKa3bIBaIOIIN, YTO MOXKHO PEryaupo-
BaTh/yMEHBIIATH BEIOPOCH TAPHUKOBBIX TA30B
U NIPU 3TOM HE CHUIKaTh SKOHOMHYECKHE pe-
3yJNBTaTHl Pa3BUTHS U POCT OJIATOCOCTOSHUS.
B ocHoBe peanuzanuu KJIMMaTUYECKON MOJIH-
TUKU B MHpPE JIeXKaT pa3HOOOpa3Hble PhIHOY-
Hble UHCTPYMEHTBHI, B TOM YHcje 0a3upyIoliu-
ecsl Ha «YTIIepOTHOI IIeHe, POPMUPYIOIEHCS
Ha OCHOBE TOPIOBJIM KBOTAMHM HapHUKOBBIX
ra3oB WIH YIJIEPOAHBIX HAJIOTOB.

HecmoTpst Ha mnpeanpuHUMaeMble YCH-
ust mo 00pb0e ¢ KIMMaTHYSCKUMU HU3MEHe-
HUSIMHU, B MUPE HE y1aeTCs IPE010JIETh HHEP-
LIMOHHbIE TEHJACHLHUHU Pa3BUTHUSA SKOHOMHUKHU,
O0COOCHHO B Pa3BHBAIOMIMXCS CTpPaHaxX, 4TO
MPUBOAUT K JajbHEHIIEMY pPOCTY Ij00ajib-
HOM Temmeparypbl U BEpOSTHBIM IpEBBIILIE-
HUSM JUMUTOB [lapmxckoro corjameHus
B 21 B. (1,52 °C).

Jist GOpbOBI ¢ KIIMMAaTHYECKHMH YIPO-
3amu Poccus 3a nocienHue rojubl akTUBU3H-
poBaja CBOIO KJIMMAaTHYECKYI0 aKTHUBHOCTD
Ha MEXIyHapOJIHOW apeHe U BHYTPH CTPaHbL.
B 2009 r. B Poccun Obuta npuasita Knmumaru-
YecKast JOKTPUHA, TOATIHCAHO ¥ paTH(OUITUPO-
BaHo [laprrkckoe KIMMaTHUYECKOE CorJIalleHne
(2019), moaroroBneHsl mpoekThl CTpaTeruu
COLIMAJIbHO-3KOHOMHUYECKOTo pa3BuTus Poc-
cuiickoil defepanuu ¢ HU3KHUM YPOBHEM BBI-
OpocoB MapHUKOBBIX Ta30B jo 2050 1. (2020)
u 3akoHa 00 YIJIEPOJAHOM pPEryIupOBaHUU
(2020). OgHako MeXaHW3MBI peau3aluu To-
CIIETHUX JBYX JOKYMEHTOB IpOpabOTaHEI
HE0CTaTOYHO.

H3menenne poji KOpnopanui

OnHUM M3 MOIIHBIX JIpaliBEpoOB pa3BH-
TUS «UUBUJIM3ALMM MaKCHUMM3ALUW» SBIIS-
10TCA Koprnopauuu. X TpaJuluOHHbIE LeH,
CBSI3aHHBIC C OpHEHTaNWell Ha ()HHAHCOBEIC
PE3yIBTATHL, POCT TPUOBLTH (PaKTHISCKU CTH-
MYJHUPYIOT HEyCTONYMBbIE MOJIEIH POU3BOJI-
cTBa 1 notpedienus. [lo onenkam Becemupro-
ro coBera OM3HECa 3a YCTOHYHMBOE Pa3BHUTHE,
Ha oo 3000 kpyMHEWIIINX MUPOBBIX KOMITa-
HUH TPUXOAUTCS TPETH TI00ATEHOTO HKOIOTH-
yeckoro yiep6a (The World Business.. ., 2011).
Takwue yiepObl CIOCOOCTBYIOT Pa3BUTHUIO KO-
JOTHYECKUX KOH(IUKTOB HAa BCEX YPOBHIX —
OT TEMIOPAIBHOTO JI0 JIOKaJIbHOr0. OrpOMHBI
9KOJIOTHYECKUE JKCTEPHAIMHM OT JeATEIbHO-
CTH KOpHOpalui, UX HHTEepHaIM3aLus 3aya-
CTYIO TpeOyeT OrpoMHBIX cpencTB. Hampumep,
B pe3yibTaTe aBapuu HEPTSHOU TUIAT(POPMBI
BP B Mekcukanckom 3anuBe (2010) kommanus
BBITJIATHIIA OKOJI0O 60 MIIpa Joii. DTO ObLI
OCTPBII MEKCEKTOPAJIbHBIN U MEXKPErHOHaIb-
HBIH KOHQIUKT, KOT/Ia H3-3a JaHHOU KaTacTpo-
(BI TOCTpagay CEKTOPHI TYpPH3Ma, PHIOOJIOB-
CTBa, BOJOCHAOXKEHUS U Jp., @ TAKXKe JIIOAU
U JKUBOTHBIH MHUP B IATH IOr0O-BOCTOYHBIX
mrarax CIIA. B Poccun aBapus ¢ paznuBom
HePTENPOAYKTOB Ha mnpennpustun «HopHu-
kers» (2020) B KpacHosipckoMm Kpae mpuBena
K BBIIJIATE KOPIOpalMel TMraHTCKOM CyMMBbI
B 146 mapn py0. mrpada Ha ocHOBe ucka Poc-
MIPUPOIHAZ0PA.

BaxHas 0cOOEHHOCTH COBPEMEHHOIO ITa-
Ia pa3BUTUs — HONBITKU KOPIIOpALUN H3Me-
HUTH MOJCTH IIPOU3BOJICTBA M IOTPEOICHHS
B obmecTBe. J[s 3TOro KoMIaHuU Bce Ooee
LIMPOKO BKJIIOYAIOT B CBOKO JIEATEIBHOCTH
MIPUHLUIIBL, 3aJI0’KeHHbIE B LlensiX ycToiunBo-
ro pazsutus OOH (2016—-2030) u [Tapmxckom
comramenny no kiaumary (2015). Yyet 00s-
3aTeNbCTB Mepea OOIIECTBOM H COXpaHEHUE
TIPHUPOIBI, ITHUSCKUE ITPOOIEMBI CTAHOBSITCS
CYIICCTBEHHBIMH (PaKTOPaMH, CIOCOOCTBY-
IOLIUMU YJIYYIIEHUI0 KOHOMHYECKHUX IOKa-
3areneil, yCUIMBAIOIIMX KOHKYPEHTHBIE IIO-
3ULIUM B CTpaHax M Ha IJ00ajJbHOM YPOBHE.
B xauecTBe MeXaHU3MOB peaju3alUU COLHO-
9KOJIOTUYECKUX IPUOPUTETOB B J1€ATEIBHOCTU
KOpIIOpallMi yalle BCEro BBICTYNAIOT KOPIO-
paTUBHAas cOLlMaIbHAsl OTBETCTBEHHOCTD, pas3-
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JUYHOTO BHJIA OTYETHI (HE(UHAHCOBBIE, COIIH-
aJbpHBIC, B O0JAaCTH YCTOHYHMBOTO pa3BUTHS,
9KOJIOTMUYECKHUE), YCTOMUNBOE W OTBETCTBEH-
HOE MHBECTHPOBAHHUE, «3€JIeHOEe» (HPHHAHCHPO-
BaHUE U T. [I.

[To3uTHBHBINA UMUK KPYITHON KOMIIAHUA
y’Ke HEBO3MOKEH 03 ITIPOKO PACIIPOCTPaHECH-
HOW B MHPE KOPHNOPATUBHON COLMATIBHON OT-
BerctBerHocTH (KCO), mpemxycmarpuBaroriei
MHTETPAIII0 MHTEPECOB OOIIECTBA H OKPYKa-
omIeit Cpebl B CBOM OM3HEC-TIPOLIECCHI U CBOU
B3aMMOJICHCTBUS C 3aMHTEPECOBAHHBIMU CTO-
poHaMU (CTEHKXOJAepaMu) Ha JOOPOBOIBEHBIX
Hauajax. TeM caMbIM KOMIaHHH MPUHAMAIOT
Ha ce0sl OTBETCTBCHHOCTD 32 BIHSHHC HX JIe-
SATETHHOCTH U IPHHUMAEMBIX PEIICHUI Ha 00-
OIeCTBO U TIPUPONY, CMSTYECHHE U IPEIoT-
BpaIlleHUE JKOJOTHUECKUX KOHQPIHUKTOB. [Ipn
paccmoTpenun BoripocoB BHeapenus:t KCO ya-
CTO UCIIONB3YIOTCS KpUTEPUHU B ab0peBuarypa
ESG (E — okpyxatomias cpena (Environment),
S — obmecTBO (Social), G — KOpHIOpaTHBHOE
yrpasienne (Governance)). DTH KpUTEpUH
yKe TPUMEHSIOTCS KPYMHEHITUMH MEXKIY-
HapOTHBIMH H POCCUHCKUMHU KOPHOPALHSIMH.
Jiist moAmepKKH AKOIOTU3AaNUN SKOHOMHKHU
B 2006 1. ObuTH chopmysmpoBaHbl «I[IpwH-
OUIBl  OTBETCTBEHHOTO  HWHBECTHPOBAHUS
OOH» (Principles for Responsible Investment
Initiative). K 2020 r. k 9TUM TpUHIHMIIAM TTPH-
coequHuanch 2300 (GUHAHCOBBIX HWHCTHUTY-
TOB, a Oo0Imas CyMMa HX aKTHBOB COCTaBHJIA
80 TpmH goyut. (UN Principles for Responcible
Investment, 2020). Takxe HepUHAHCOBAs WH-
(opmanus 9acTo MPETOCTABISICTCS HA OCHO-
Be [7100anbHON WHUIIMATHBEI TI0 OTYETHOCTH
(Global Reporting Initiatives).

OCOOCHHO YEeTKO IKOJIOTHYECKasi TPaHC-
(dbopmamus 1esnell KOPImOpamuii MPOSBIISCTCS
B 00JacTH HHU3KOYIJIEPOAHBIX TCHICHIUH,
mepexofga K YTICPONHOW HEHTPaIbHOCTH,
CBSI3aHHBIX C OOpbOOW C M3MEHEHHEM KIIH-
MaTa ¥ CMSTYCHHEM TIO0ATBHBIX M TEMIIO-
panpHBIX KOHGIHUKTOB. B cTpanax EC Gankn
Hayvalld OLICHUBATh BO3ICHCTBHE PUCKOB, CBSI-
3aHHBIX C H3MCHCHHEM KJIUMAaTa U MePEeX0IoM
K HHU3KOYTJIEPOAHOH DJKOHOMHUKE B (pHHAH-
COBOM cekTope. Hamr aHanmms JesiTeNbHOCTH
KpynHe#mux OankoB ['epmanuu, IlIBeiima-
pun, Benukoopuranuu, CIIA (Credit Suisse,

Deutsche Bank, Citigroup, Barclays, UBS
W IIp.) TIOKa3aj, 9YTO B IporpamMmax uX pas-
BHTHSI aKIEHT JIENaeTCs Ha Pe3Koe yBeIHnde-
HUe (UHAHCHPOBAHUS «3EJCHBIX» IMPOCKTOB,
OpPHCHTAIINIO HAa YCTOMYHMBOE W HH3KOYTIE-
pOIHOE pa3BUTHUE, YXOI U3 YTOJIBHBIX IMPOCK-
TOB, OTKa3 OT MONICPKKH MPOMBIIIICHHON
IesITeNbHOCTH B ApkTuke. Ilociemnue mBa
HaIpaBJICHHS, CBS3aHHBIE C (DAaKTUICCKUM
MpEeKpaleHueM TIOANEPKKH HOOBIYH  YTIIs
U CBEPTHIBAHUEM MPOMBIIICHHBIX IIPOSKTOB
B ApKTHKe, IpencTaBIsIioT st Poccuu ompe-
JeNICHHBIE TPOOJIeMBl KaK B KOHIICTITYallb-
HOM, TaK U B IIPAaKTHYECKOM ILJIAHE.

Eme 6omee mapagokcanbHbIE HENN C TOY-
KU 3pEHUS TPaTUIHOHHOTO SKOHOMHYECKOTO
pasBUTHUS 3asBIUIH KpyIHEHIIHE MEKITyHa-
poIHBIC HE(PTETa30BBIC KOMIIAHUH, TEHEPUPY-
IOIIFE OTPOMHEBIC JKOJOTHYECKHE YIIepOBI
u octpbie KOHPIUKTHL Tak, B 2020 r. xoMIIa-
Hus BP 3asBria o peanm3amnuy CTpaTeruy «9u-
CTOTO HYIIsD» (net zero), KoTopas MpeanoraracT
JIOCTH)KEHUE HYJIEBOTO YTICPOTHOTO OajaHca
k 2050 r. O cTpemiieHn# K HU3KOYTIIEPOTHOMY
Pa3BUTHIO U PE3KOM COKPAIICHHH BHIOPOCOB
MapHUKOBBIX Ta30B K 2050 1. 00bsBuIn Eni,
Shell, Repsol, Total u ap. B Poccuu Jlykoiin
3asIBIUI 00 OPUCHTAIINU B CBOCH e TEIEHOCTH
Ha JTOCTHIKCHUE YTIICPOTHONH HEHTPalbHOCTH
k2050 r.

3akJ/ouenne

ChopMHUpPOBABIIUICS Ha IUIAHETE THII
NUBUJIU3AIUA MOXXHO ONPENEIUTh KaK «IIH-
BIUTM3AIIMSI MaKCUMU3AIUN», OH OPHEHTHPO-
BaH Ha POCT (PMHAHCOBBIX PE3yJbTATOB, IPO-
W3BOJICTBO TOBApOB W YCIYT, TOTpeOJICHHE.
Takoll LUMBHIM3ANUOHHBIA THUN MOPOXKIAET
MHOTOUHCJICHHBIC HKOJOTHYECKUE KOH(IIHK-
Tl Ha BcexX ypoBHsX. [IpencraBmsiercs mep-
CIIEKTUBHBIM MCCIIEJOBAHNE MEXaHHU3MOB WH-
TEepHAJIM3AIMHA SKCTEPHAINN KaK OCHOBBI JIJIS
MPEAyNPEKACHUS U Pa3pEIICHUs] SKOJIOTHYIE-
CKHX KOH(MIUKTOB. B 3aBUCHMOCTH OT cdepbl
OXBaThIBAEMOI'0 BO3JCHCTBHS MOXKHO BEIJIE-
JUTh TUIBI SKOJOTUYECKUX KOH(IIMKTOB, 3a-
BHCSIIHUX OT MOPOXKJAIONNX UX IKCTEPHAIIAN:
TEeMIIOpaIbHbIE, TII00ATBHBIC, MEXCTPAHOBEIE,
MEKCEKTOpaJIbHbIE, MEXKPETUOHATBHBIE U JIO-
KaJIbHBIE.
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[Ipobaema M3MEHEHHS KIUMAaTa SBISCTCS
SIPKAM U aKTYaJbHBIM IIPUMEPOM IKOJIOTHIE-
CKOT'0 KOH()JTMKTA, BRI3BAHHOT'O TEMIIOPATbHBI-
MU ¥ TII00ATBHBIMHU AKCTEPHAIUSIMA H Xapak-
TEPHOTO IS KITUBIIM3AIIHA MaKCUMH3AIIHI».
[Ipoucxomsmiast TUTaHTCKasT TpaHc(opMaIiis
mpeobiafaomeil 4acTH MHUPOBOH JKOHOMH-
K, HaIleJICHHAs Ha JOCTIDKEHUE YTIICPOTHON
HertpanpHocTH K 2050-2060 rT., Hampasie-
Ha HAa pEIICHHE KIMMAaTHYCCKOW IIPOOIEMBI
Hannmo KOH(IUKT MeXIy COBPEMEHHBIMHU
MTOKOJICHUSIMH, CO3AaBITUMH HEYCTOHMYUBYIO
«KOPUYHEBYIO» IKOHOMHKY C BBICOKHMH BBHI-
OpocaMu MApHUKOBBIX Ta30B H JCTPaINpyIo-
OIyI0 KJIMMAaTHYECKYI0 CHCTEMY, U CIEeIyIo-
[IFMHY TIOKOJICHUSIMH, KOTOPBIE JOJKHBI HECTH
OT'POMHBIC JIOTIONTHUTEIEHBIE W3ICPKKU IS

Cnucoxk JuTeparyphbl

CTaOMNIHM3allil  CONHATBHO-YKOHOMUYECKOM
CUTYyaIlUl W IJIUKBHJAIUU OTHAJCHHBIX IIO-
CIICJICTBUH  COBPEMEHHBIX  JKOJOTHUSCKUX
yiiepOoB.

Kpymreiimue kopropaiiy 1 0aHKH MUpa
NPUHUMAIOT y9acTHEe B 000CTPEHHUH TPOOIIe-
MBI JKOJIOTHYECKHX KOH(MIMKTOB Ha BCEX
ypoBHSX. B Hacrosmee BpeMs KpYITHBIN
Ou3HEeC BCe aKTHBHEE YUAaCTBYET B JKOJIOTHU-
YeCKOH TpaHC(pOpMAIi MUPOBOH W HAIHO-
HAJBHOH JKOHOMHK, IIPOIleccax HHU3KOYyTIIe-
pPOIHOTO pa3BHUTH, OOPEOE ¢ M3MEHEHHSIMU
KJIMMaTa, 4eMy CIIOCOOCTBYET BKIIOUCHHUE
B HX OCATCIHbHOCTh HE()PHHAHCOBHIX JKOJO-
TUYECKUX U COIHMAIBHBIX (PAaKTOPOB, KOPIIO-
paTUBHOU COIMANBHONH OTBETCTBEHHOCTH,
ESG-kpurepues.
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Abstract. The relationship of indicators of intellectual property (IP) with indices
characterizing the effectiveness of the national innovation system and the state of its
subjects — science and industry — has been identified and justified based on the analysis of
statistical data for 40 countries, selected by the share of high-tech products in the export.
Two factors have been identified: the first factor is related to industry and can be called
«innovative industrial potential». The second factor is related to GDP, protection of IP abroad,
funding of science and IP revenues. It can be conditionally attributed to the productive
power of science. The number of research personnel also correlates with these indicators.
This study confirms the inextricable relationship between the indices of the innovative state
of science and industry, whose characteristics include R&D funding, export of high-tech
products, IP, and production of metalworking equipment.
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METaUI000padaThIBAIOIIETO0 000PYIOBAHHUS.
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B Poccum u ee BOCTOUHBIX peruoHax: METOA0JIOT A, aHAJIN3, IIPOTHO3UPOBAHUEC)).

Hayunas cneuuansHocTs: 08.00.00 — 3xoHOMHMUYECKHE HAYKHU.

Introduction

Over the past half century, a key factor in
the development of economic systems has been
presented by innovations, which have determined
the qualitative changes in interaction of science,
business, and state. In the post-industrial
economy, these main subjects of the national
innovation system (NIS) — the state, science,
and business — become closer and their functions
intersect; and according to the triple helix model,
representatives of science occupy a dominant
position in the system of innovative development
(Etzkowitz, 2008; Leydesdorft, 2005).

In innovative economy, science acquires
the features of productive power; universities
carry out applied research, create engineering
centers and small innovative enterprises, and
receive income from the transfer of knowledge
and intellectual property rights to industry.
Business creates scientific departments and
finance research, receives income from the high-
tech productions.

Thus, accelerated commercialization of
innovations takes place, and rapidly developing
and highly profitable market of intellectual
property (IP), production and export of high-tech
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products (hi-tech) are the results of this process.
Accordingly, there should be a link between
high-tech export performance and IP market.

Therefore, the successful commercializa-
tion of inventions and new technologies re-
quires the close level of «innovative develop-
ment» of industry and science.

Is it possible to measure the level of inno-
vative development of industry and science?

Systems for measuring the innovative
development of industry and science

Currently, in literature and economic theo-
ry there are a significant number of methods for
assessing innovative development, primarily
on the basis of global innovation indices (The
Global Innovation Index, 2012) and intellectual
property!, but is it possible to distinguish the
factors related to industry and science among
them?

Intellectual property of the country (i. e.,
IP owned by the residents, individuals, and legal
entities) is associated with all subjects of NIS and
their state: the level of high-tech industry devel-
opment, the level of human capital development,
legislative and monetary policy of the country,
funding of research and even with national char-
acteristics of economy (Chulok, 2006; Acs, Au-
dretsch, 1989; WIPO website, Global Innovation
Index, 2012). Indices related to IP are included
in all official statistical statements characteriz-
ing the level of economy, science, industry, and
labor resources development.

The index associated with intellectual
property, its types and dynamics is objective
and accurate. Information on IP, patent appli-
cations and patents in each country, which is
a member of the World Intellectual Property
Organization (WIPO) is reliable, open, accessi-
ble, and uniform. A patent is an open document
containing information about the authors, right
holders, territory of protection, filing date,
technical field of invention, its analogues, and
application text.

The generally accepted clause in foreign
sources is that patent statistics provides the
measurement of innovative activities (Acs, Au-
dretsch, 1989). The number of patents obtained
almost directly depends on the volume of in-
vestments in R&D of industrial enterprises

(Griliches, 1990). Such dependence allows us
to reasonably speak about a certain objective
indicator of the technological level of a com-
pany or even a country, which correlates very
well with R&D expenses and the number of
patents owned by the company (state).

A comparison of patent indicators and in-
dicators of R&D costs can serve as one of the
indicators of the economic efficiency of the lat-
ter (Belousova, 2016).

An analysis based on the number of pat-
ents yields the results that coincide with other
more or less direct dimensions of innovation
(European Commission, 2007; European Com-
mission, 2005) by the European Commission,
which makes it possible to consider the growth
rate of patents as an effective indicator of
changes in innovative dominance. In addition,
the use of data from WIPO, the European Pat-
ent Office and national patent offices for com-
parative analysis has become common practice
both in political documents [9, 10] of the EU
and in academic studies (Smith, 2004; Fager-
berg, Feldman, Srholec, 2011).

The data on applications for inventions
and the number of patents for inventions are
most widely used in economic studies.

The number of patents is one of the com-
ponents of «technological capital» (Fagerberg,
Feldman, Srholec, 2011; Innovation: a Europe—
United States...) and is used to compare tech-
nological capabilities and development of the
USA and Europe: two world regions that have
comparable political weight. To assess techno-
logical potential and innovation in general, it is
proposed to use investments in R&D and other
indicators related to knowledge dissemination
and use. Based on factor analysis, J. Fager-
berg has substantiated the relationship of such
indicators as the number of scientific papers,
international patents, and business investment
in R&D, suggesting the presence of a certain
factor, which he called «technological capital»
(Fagerberg, Feldman, Srholec, 2011). At that,
state investments in R&D practically do not
correlate with the above indicators.

The indicators of the effectiveness of IP
commercialization are the rating ones for the
universities (for example, the rating agency
CWUR draws attention to the number of inter-
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national patent applications made on behalf of
the university).

On the other hand, the total number of pat-
ents for inventions is an important indicator,
but it cannot be the only measure of innova-
tion (Smith, 2004). Patenting is used in some
technological fields (chemistry, biotechnology)
more widely than in others. Many inventors
protect the inventions which will never enter
the market with patents; on the other hand,
many innovations that have entered the market
are not patented. Therefore, although patents
provide complete information on certain issues
of technological activity, it is necessary to use
other IP indicators to assess the level of eco-
nomic development.

Choice of indicators

To justify the choice of IP indicators, we
have analyzed the relationship between IP data
and the stages of innovation commercializa-
tion. While inventions may appear in univer-
sities and research institutes, other objects of
industrial property, such as trademarks and
industrial designs, are protected primarily by
industrial enterprises. The stages of innovation
commercialization are related to the character-
istics of the resulting IP and right holders in the
following manner (Table 1):

at the stage of fundamental and explor-
atory research, IP is protected in the form of
know-how or invention, the right holder is a
university (research institute);

in applied works, inventions are protected,
the right holders are R&D executors, industrial
enterprises;

at the stage of export, inventions are also
protected abroad.

Other objects of industrial property (in-
dustrial designs and trademarks) appear at
mass production, and expansion of the territory
of their protection indicates an access to the in-
ternational markets.

Receipts from mass production and export
are used to finance new R&D: this is how the
«flywheel of innovation» spins.

In addition, depending on the type of
R&D, the number of inventions related to one
innovation is growing; with expansion of pro-
duction, the number of trademarks (TM) and
industrial designs is growing, and the cost of
intellectual property items is increasing (a Pro-
Licensing Era?).

This ratio of commercialization stages and
IP characteristics allows using the IP structure as
an indicator of the state of research at each stage,
characteristic of the innovative level of NIS sub-
jects, and intensity of their interaction (Table 1).

Table 1. The scheme of a change in the structure and characteristics
of intellectual property at various stages of commercialization of innovations
in the post-industrial structure

I 1T 1T v A% VI
Innovation Research, Research, Development | Pilot batch Mass Export
stage basic (orient- applied production
ed) research research
Type of IP Know-how, Invention Invention Invention TM, indus- Invention,
invention trial designs industrial
designs, TM
Territory of National National National National, National, National,
protection abroad abroad abroad
Right holders | Research in- Research Business Business Business Business
stitutes, uni- institutes,
versities, state | universities,
business
Funding State State and Business Business Business Business
business and state
Compiled by the authors.
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Inventions are the basis for the creation of
innovations, as well as creation of trademarks
(TM) and industrial designs, accompanying
the process of commercialization which char-
acterizes intensity of this process. Significant
material and human resources are required to
create an invention, and TM and industrial de-
signs practically do not bear the material or in-
tellectual costs for their creation.

Therefore, inventions, trademarks and in-
dustrial designs can be a characteristic of the
level of development of all NIS elements: sci-
ence, industry, education, society (human capi-
tal), institutions, and infrastructure.

In addition to the IP data, it is possible to
evaluate the innovative state of science by the
number of researchers and funding by business.

How to evaluate the innovative state of in-
dustry? The main criterion for developed high-
tech industry is the export of products with a
high share of added value.

As it was shown in (Perepechko, 2014;
WIPO website), the production of metalwork-
ing equipment, or machine-tool construction
is an important indicator of industrial and
high-tech development. Occupying only a few
percent of the share of manufactured goods,
machine-tool construction is fundamental to
the development of all industries. It provides
the main production base, which includes
production facilities, qualified personnel, and
industrial culture (Heinrich, 2001). Machine-
tool industry determines the scientific and
technological progress in the modern world,
it is capital intensive, and requires the use of
highly qualified labor resources; therefore it
is localized mainly in industrially advanced
countries. Machine-tool construction data are
also reliable, as there are analytical reviews of
machine-tool companies, for instance, Gardner
Business Media, Inc.! publishes annual reviews
on machine-tool construction.

Therefore, to assess the innovative poten-
tial of industry, it is proposed to add an indi-
cator related to production and export of metal-
working equipment. Metalworking equipment
(MWE) is one of the important components
of high-tech export: its production, export and
import can also characterize the innovative de-
velopment of industry. According to Gardner

Business Media, Inc, any significant export of
high-tech products, production of MWE and
IP ownership are carried out by 3—4 dozen of
countries. The same countries implement ex-
port and import of MWE.

The leaders in MWE production in 2015
were China, Japan, Germany and the USA. The
remaining countries produce less than a half of
the total MWE. In BRIC countries, MWE im-
port prevails over its export. The indicators of
MWE production and export can be a charac-
teristic of the state of high-tech industry and
can be related to the IP market. Further, this
was confirmed by a strong correlation between
the production of MWE, high-tech export, and
IP data (Table 2).

Forty countries were selected to check
the hypothesis concerning the relationship be-
tween innovative indicators of industry and
science, and IP indices. They were selected ac-
cording to one criterion: high-tech export. This
criterion was chosen because it completes the
process of commercialization and is a measure
of innovation success.

If countries are ranked by the share in
the export of high-tech manufacturing sector
(high-tech), then it turns out that 40 first coun-
tries export almost 100 percent of the world
high-tech products (Yagolnitser, Perepetchko,
2017; Chulok, 2006).

This number includes the same countries
as the countries that produce, export, and im-
port metalworking equipment and possess IP.
Further, for these 40 countries, according to
Appendix A, the pair correlation coefficients
(Pearson) are calculated.

Results

The indicators used in this study, 13 in to-
tal:

GDP;

export of high-tech products;

the number of resident applications for in-
ventions to the National Patent Office (NPO);

the number of resident applications for in-
ventions filed abroad;

the number of resident applications for in-
dustrial designs to NPO;

the number of resident applications for in-
dustrial designs filed abroad;

-970 -



Lyudmila N. Perepechko and Miron A.Yagolnitser. Innovative Potential of Industry and Productive Power of Science...

the number of resident applications for
TM to NPO;

the number of resident applications for TM
filed abroad;

total funding of science;

funding of science by business;

production of metalworking equip-
ment;

receipt from IP;

payments for IP.

The obtained correlation coefficients are
presented in Table 2.

Then the factor analysis was performed,
and two factors were identified. The first is re-
lated to industry and may be called «innova-
tive industrial potential», the second is related
to GDP, IP protection abroad, science funding
and IP receipt. It can be conditionally attribut-
ed to scientific business: the productive power
of science. Factor loads are given in Table 3.

Thus, the data on the IP objects can be
indicators of the innovative level of industry:
these are the data on inventions, TM, industrial
designs of the National Patent Office (NPO),

Table 2. Correlation coefficients between indicators of innovative lev-
el of science and industry according to the data for 2016*

1 2 3 4 5 6 7 8 9 10|11 |12 ] 13
Export of high-tech products | 1.00
Applications for in-
ventions to NPO 0.911.00
Applications for inven-
tions filed abroad 04610401 1.00
Applications for TM to NPO | 0.87|0.97 | 0.17 | 1.00
Applications for TM
filed abroad 0.5710.390.66 | 0.30 | 1.00
Applications for indus-
irial designs to NPO 0.88(0.96 | 0.17 | 0.99 | 0.33 | 1.00
Applications for industri-——1 o 56| 39 | 0,68 | 0.29 | 0.96| 032 | 1.00
al designs filed abroad ‘ ‘ ‘ ' ’ ‘ ‘
GDP 0.66 | 0.67 [ 0.79 | 0.54 | 0.71 | 0.50 | 0.66 | 1.00
Science expenses 0.61 1 0.60 {0.86]0.44|0.71 | 0.41 | 0.67 | 0.98 | 1.00
MWE production 0.86(0.85|0.59|0.76 | 0.58 | 0.80 | 0.62 | 0.60 | 0.57 | 1.00
Science funding by business | 0.66 | 0.67 | 0.86 | 0.50 | 0.69 | 0.48 | 0.66 | 0.98 | 0.99 | 0.64 | 1.00
Payments for IP 0.36|0.28 | 0.46 | 0.20 | 0.38 | 0.18 | 0.34| 0.47 | 0.49 | 0.26 | 0.48 | 1.00
Receipt from IP 0.270.21 [ 0.85|0.02 | 0.64| 0.01 | 0.59 | 0.80 | 0.86 | 0.24 | 0.83 | 0.57 | 1.00

Calculated by the authors based on data of the World Bank, WIPO, UNESCO and Gardner Business Media.

*Note: the following notations are accepted here:

1. - Export of high-tech products in US dollars;

2. - Number of applications for inventions to NPO, it.;

3. = Number of applications for inventions filed abroad, it.;

4. - Number of applications for TM to NPO, it.;

5. = Number of applications for TM filed abroad, it.;

6. - Number of applications for industrial designs to NPO;

7. = Number of applications for industrial designs filed abroad;
8. - GDP in US dollars;

9. - Science expenses - by all sources, in US dollars;

10. - Production of metalworking equipment (MWE) - in millions of US dollars, in 2015;
11. - Science funding by business in US dollars;

12. - Payments for IP - in US dollars;

13. - Receipt from IP - in US dollars.
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Table 3. Results of factor analysis by 40 countries and 13 indicators

Factor 1 Factor 2

Export of high-tech products 0.877 0.378
Applications for inventions to NPO 0.943 0.278
Applications for inventions filed abroad 0.135 0.910
Applications for TM to NPO 0.979 0.087
Applications for TM filed abroad 0.273 0.788
Applications for industrial designs to NPO 0.990 0.072
Applications for industrial designs filed abroad 0.281 0.757
GDP 0.432 0.846
Science expenses 0.340 0.899
MWE production 0.809 0.400
Science funding by business 0.414 0.870
Payments for IP 0.111 0.575
Receipt from IP -0.098 0.957
Number of observations 40 40

Calculated by the authors.

high-tech exports, and MWE production. The
R&D expenses are related to the protection of
IP abroad, receipts from IP, and GDP.

As it follows from Table 1, the number of
IP objects should be associated with produc-
tion and export of high-tech products. Indeed,
applications for IP objects are in good cor-
relation with the export of high-tech products
(Table 2).

As for the relationship between science
funding and the number of applications for
inventions in the NPO, the correlation coeffi-
cient is not very high and is equal to 0.6. Even
a weaker dependence of science funding (full
funding from all sources) on the number of
inventions in the NPO for a separate sample
of countries is noted in (Arkhipova, Karpov,
2014). But IP protection abroad is highly cor-
related with GDP, R&D expenses, and science
funding by business.

Receipts from IP correlate with R&D ex-
penses (World Bank data of 2016, in dollars),
the correlation coefficient is 0.86.

Production of metalworking equipment
(MWE) is associated with the export of high-
tech products and applications for all IP objects
of residents to the NPO.

In addition to the above indicators, a cor-
relation analysis was performed on patents for
inventions obtained in 2016 by the residents in
the NPO for information and communication
technologies (according to WIPO'), these are
technologies from number 2 to number 8 in the
WIPO classification, and according to the num-
ber of researchers.

There is a strong correlation between the
patents in the field of information and commu-
nications technology (ICT), the total number of
applications to the NPO and applications filed
abroad, the costs of R&D, and receipt from IP
(Table 4).

The number of research staff per 1 million
people is highly correlated with R&D funding
as a share of GDP (with a correlation coeffi-
cient of 0.89). The absolute number of research
staff correlates with other indicators of the «in-
novative potential of industry» (Table 5).

This study confirms the inextricable link
between indicators of innovative development,
namely, the export of high-tech products, IP
and industrial production of metalworking
equipment.

IP data also correlate with value added in
industry (Fig. 1 and 2.)
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Table 4. Correlation coefficients between patents in the field of ICT, R&D funding and receipts from IP

] )
) Y LS s % ) 50 Q,
Polfr oz S| S5 .nE[SE 5y |4 s
ST (S8 |28 2| §5|82R|SE" S S S = §
=< [& 8 S 2 8| 8 SS |83 olS= 8 5 S 3 =
ST IS |85l 85| S~ |22 8sE N S| = <
SR80S 85| S |5€gSs% ¢ | A% EE =
= = = R = = =2 b
s R TR T B I - ] NEREEE S
53 252853 2| RS |25 88T 3 S| 3= >
HS S 8<SE| -8B | SR |83 sg =« =3 | a5 <
1T 0.68 0.75 0.83 0.58 0.55 0.56 0.54 0.94 0.68 0.97 0.74
patents
Calculated by the authors based on the data of the World Bank, WIPO, UNESCO, and Gardner Business Media.
Table 5. Correlation coefficients between the number of research staff and in-
dicators on IP, high-tech export and MWE production in 2016
Export of Nurr'zberf of Numb?r of Nu'mb?r of ap- .
. applications | applica- | plications for Science MWE
high-tech . . ; . . - ICT patents
voducts for inventions | tions for | industrial de- | expenses | production
p to NPO | TM to NPO | signs to NPO
Research
staff 0.83 0.87 0.76 0.74 0.88 0.78 0.92

Calculated by the authors based on data of the World Bank, WIPO, UNESCO and Gardner Business Media.

3,5E5

3ES

2,5E5

2ES5

1,5E5

1E5

50000

-50000

-5E11 0 5E11 1E12

1,5E12

2E12 2,5E12 3E12 3,5E12

Calculated by the authors based on data of the World Bank and WIPO.

Fig. 1. Correlation between the value added in industry and applications of residents
for inventions to the NPO in 2010

The correlation coefficient between the
value added in industry and applications of res-
idents for inventions to the NPO in 44 «innova-
tively advanced» countries that are at the top of
the list by the share of high-tech export in 2010
is 0.86 (Fig. 1). The correlation coefficient for
the value added in industry and resident” appli-

cations for TM for all countries in 2010 is 0.91
(Fig. 2).

If we analyze which indicators are the
cause, and which are the consequence, then it
is obvious that the growth of industrial pro-
duction causes an increase in applications for
TM, industrial designs, and not vice versa.
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Calculated by the authors based on data of the World Bank and WIPO.

Fig. 2. Correlation between the value added in industry and applications of residents

for trademarks to the NPO in 2010
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Fig. 3. Dynamics of protection of IP objects in

China (residents to the NPO). According to WIPO

- applications for TM; -applications for inventions; —applications for industrial designs

Number, items / Year, China.

As for the relationship between inven-
tions and industrial production, here the caus-
al relation is not so obvious. What is primary?
Whether the impact of innovation leads to an
increase in industrial production (TM), or the
developing industry (TM) stimulates science
and innovation?

Let us consider the diagrams of TM and in-
vention protection in the countries where the tran-

sition to an innovative structure took place in a few
decades: China, South Korea, and Japan (Fig. 3-5).

Using the example of China, it is easy to
track that at the beginning of the innovation
spurt, there is an increase in TM associated
with the development of industry, which stim-
ulates the financing of scientific research and
the growth of applications for inventions and
industrial designs (Fig. 3).
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In China, Japan and South Korea, this
trend is repeated: at first there was an increase
in TM, and then there was an increase in inven-
tions (Fig. 3-5).

Thus, the dynamics of TM protection
within the country and abroad can be an indi-
cator of the development of industrial produc-
tion. Accordingly, among the indicators on IP,

the resident applications for TM are important
because they are associated with the develop-
ment of industry.

Conclusions

The relationship of IP indicators with in-
dices characterizing the effectiveness of the
national innovation system and the state of its
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subjects (science and industry) has been iden-
tified and statistically justified based on the
correlation analysis of statistical data for 40
countries, selected by the share of high-tech
products in export, taking into account the
patterns of evolution of the characteristics of
industrial property (IP) objects in the process
of commercialization, in addition to the Global
Innovation Indices and other systems for mea-
suring innovative potential.

Export of high-tech products is an in-
dicator of NIS performance and is in a fairly
strong correlation with the number of resident
applications for inventions, trademarks and in-
dustrial designs.

In this work, the data on production and ex-
port of metalworking equipment are examined
as the state indicators for the high-tech industry.
A strong correlation between the MWE produc-
tion, high-tech exports, and IP data was found.

To assess the innovative potential of in-
dustry, it is proposed to take into account the
indicator associated with production and ex-
port of metalworking equipment.

Two factors were identified using a sta-
tistical analysis. The first is related to indus-
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Hucmumym skonomuueckux ucciedosanuii JJBO PAH

Poccuiickaa @edepayus, Xabaposck

AnHoTanus. McciaeqoBansl IposiBIEHUSI COBPEMEHHOTO «ITaHJIEMUWHOT0» KpU3UCa
B KIJIFOUEBBIX PECYPCHBIX OTpacisixX (MUHEPaIbHO-CHIPbEBON M JIECHOM KOMIUIEKCHI)
JanbHeBOCTOYHOTO Makpoperuona. [lokazaHbl 0COOEHHOCTH KPU3UCHON TUHAMUKH
MIPOM3BOJICTBA B 3aBUCHMOCTH OT MPeo0IafaHusl OTACIHHBIX BHIOB IPUPOIHBIX PECYPCOB
B CTPYKTYPE PErMOHAIBLHON SKOHOMUKH, CBSI3aHHOCTU UX C BHYTPEHHUM U MUPOBBIM PBIHKOM,
XapakTepa BO3ICHCTBUS PIHOYHBIX ()aKTOpOB. MccliemoBaHO BIMSHUE BHEIIHUX IIIOKOB
1 HallMOHAJIbHBIX MHCTUTYIIMOHAJIBHBIX UMIIEPAaTHBOB HAa U3MEHEHHE ITapaMETPOB OTpaciei
MIPUPOAHO-pEeCYpcHOro cektopa. IlokazaHbl HOBbIE KPU3UCHBIE MIPOSIBJICHUS, CBS3aHHbBIE
¢ 0co0eHHOCTIMU (HOPMHUPOBAHUS MIEPCOHANA B PECYPCHOM CEKTOPE («(HaKTOp BAXTOBUKOBY),
WX TIOCTIEICTBHSA JJISl PETMOHATBHON YKOHOMHKH U CHIPEBBIX KOMITAaHUH, HEOOXOIUMOCTh
aKTyaJM3alil COOTBETCTBYIOUIMX HAYYHO-METOJIMUYECKUX OLIEHOK U YIPABJIEHUECKHUX
peuieHuii. BeIsiBIEHO, 4TO MpU BCel HOBU3HE M PAa3HOHANPABIEHHOCTH OTAEIbHBIX
IpOsIBIEHUH «angemMuiiHoro» kpusuca 2020 r. KJIIoUeBble XapaKTEPUCTUKU CUTYallUU
OTIPECIIAIOTCA TPAJAUIMOHHBIM HA00POM (YHIAMEHTAIBHBIX IPHUYNH, ONPEIEISIOIINX
XapakTep pa3BUTHUS PETHOHA C CHIPHEBON celUaIM3aleld Kak B KPU3UCHBIE, TaK
Y B BOCCTAaHOBUTEJIbHBIE MIEPUOIBI.

KuaroueBble cj10Ba: JKOHOMUYECKHE KpU3UChl, BHCIIIHUEC IOKU, pECYPCHBIC OTpacCiiu,
MI/IHepaJ'II:HO-CI:IpbeBOI\/'I KOMIIJICKC, JIeCHOM KOMIIJICKC, TMHaAMHKa MPONU3BOACTBA,
CTPYKTYPHBIC HpO6J'ICMBI, HMHCTUTYIUOHAJIbHBIC IIOKH, ﬂaHBHeBOCTO‘IHBII;'I (bellepaHLHLII\/'I

OKpYT.

Hayunas cnenmmansrocts: 08.00.00 — skoHOMUYECKNE HAYKH.

Introduction

Despite the fact that by 2020 the forecasts
of experts about the approaching of the next
large-scale crisis had already «walked around
the worldy, in the reality the reasons, the speed of
its start and the forms of its manifestation turned
out to be extremely unexpected. The economic
crisis of 2020 is global in nature: with the spread
of the pandemic there began a large-scale drop
in demand, a forced halt of economic activity
with a reduction in the income of both business
and the population.

The same processes were taking place in
Russia, whose economy found itself under the
simultaneous impact of two external shocks:
1) deterioration of foreign trade conditions due

to the fall in oil prices; 2) a sharp decline in
economic activity due to restrictions associated
with containing the spread of the pandemic. It is
known that the characteristics of the subsequent
equilibrium state of the system are strongly
influenced by the path dependence effect
(Puffert, 2003). The trend of «extinction» of
economic growth preceding the crisis in 2020 led
to the fact that the Russian economy approached
the «pandemicy crisis in a state of «recovery
stagnation» (Minakir, 2020a).

The causes and consequences of modern
crises, the directions of their impact on the
Russian economy (Aganbegian, 2016; Minakir,
2016; Chereshnev, Tatarkin, Fedorov, 2012),
individual industries and regions (Malkina, 2018;
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Mikheeva, 2019) are studied by many scientists,
including corresponding assessments for the
current «pandemicy crisis (Aganbegian et al.,
2021; Kravchenko, Tusupova, 2020; Minakir,
2020b).

The consequences of the crisis in a par-
ticular region depend on the structure of its
economy and the degree of connection with
the global economy. Certain features of the
manifestations and consequences of crises in
resource industries and regions (countries) in
whose economy these industries predominate
have already been enlisted (Guriev et al., 2010;
Malkina, 2018). The economy of the Far East-
ern macroregion is mainly characterized by
raw materials specialization, therefore, the task
of this article is to identify the features of the
manifestation of the modern «pandemicy crisis
in key resource industries (mineral resources
and forest complexes).

Mineral resource complex:
crisis dynamics and prospects

The mineral resource complex (MRC) of
the Far East belongs to the industry of region-
al specialization, which is measured not only
by the value of some economic indicators (its
share in GDP, in the structure of industry, etc.),
but also by the role of key types of mineral re-
sources mined in the Far Eastern Federal Dis-

% a)

trict (FEFD) and playing a major role in the
national economy (diamonds, gold and silver,
oil and gas, coal).

For most regions in the FEFD, MRC is the
framework of their industrial production, the
budgetary and often the city-forming sector of
the economy. Therefore, the assessment of the
manifestations of the current crisis of 2020, the
search for their connection with the fundamen-
tal factors of the development of this complex
in the Far East region goes beyond the scope of
only an industry goal.

The first thing that requires consideration
and discussion is the dynamics of production
in MRC and its change in connection with the
crisis of 2020. If we analyze the indicators of
the production index by economic activity
(EA) «Miningy» as a whole for the Far Eastern
macroregion, then its movement in 2020 al-
most completely repeats the all-Russian trend,
but the depth of the index fall is slightly less
(Fig. 1a). However, this is a false conclusion,
since when considering this indicator separate-
ly for the regions of the FEFD, the picture is
different (Fig. 1).

Such a multidirectional movement of pro-
duction indices in EA «Mining» in different re-
gions in 2020 (Fig. 1a and 1b) is due to a number
of reasons and, first of all, the structure of the
MRC in the territory. We have grouped the re-
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Fig. 1. Dynamics of economic activity «Mining» in the FEFD, in% to the previous year.
Source: calculated according to data of Federal State Statistics Service.
Available at: https://rosstat.gov.ru/enterprise_industrial
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gions according to the concentration of various
types of mined mineral resources in the struc-
ture of EA «Miningy». The first group (Fig. 1a)
includes regions in the structure of which the
extraction of fuel and energy resources (oil,
gas, coal), precious stones (diamonds), non-
ferrous and ferrous metals prevails. The second
group (Fig. 1b) shows the regions with a pre-
dominance of the extraction of precious metals
(mainly gold) in the MRC.

Consideration of production trends in the
EA «Mining» for the selected groups of re-
gions is justified by the nature of the influence
of the crisis factors of 2020 on the demand and
price dynamics of various types of mineral re-
sources.

As for the first group of regions (Fig. 1a),
the negative dynamics of production was main-
ly determined by market factors: a catastroph-
ic drop in prices and demand for oil (Sakhalin
Oblast: —3.8 %); loss of interest in luxury goods
amid the growing epidemic (in Yakutia, which
provides 25 % of the world diamond market,
the drop was —5.3 %); a decrease in demand
and prices for coal, non-ferrous and ferrous
metals (Zabaikalsky and Primorsky Krai, the
Jewish Autonomous Region showed a decline
of 3.5-4.2 %).

The dynamics in the second group of re-
gions looks quite different (Fig. 1b), with either
the level of 2019 maintained (the Khabarovsk
Territory, Chukotka Autonomous Okrug), or
the production index EA «Mining» grown in
2020 (from +3.8 % in the Magadan Region,
+9.2 % in the Kamchatka Territory to +15.7 %
in the Republic of Buryatia). The positive dy-
namics of production in this group is due not
only to the traditional role of gold in crises as
an «insurance currency» and the corresponding
increase in prices for it (+24.4 % for 2020 and
+35.8 % five-year dynamics (Pervyi kvartal
2021..., 2021)), but also depreciation of the ru-
ble. The combination of these factors has more
than once ensured the positive dynamics of the
Far Eastern gold mining industry in times of
crises (Antonova, Lomakina, 2020). The only
exception was the Amur Region, where in 2020
the drop in the production index EA «Min-
ing» was -9 % (compared with an increase of
+15.9 % in 2019). According to experts, this

decline was not caused by «pandemic» fac-
tors: at the enterprises of the main gold miner
of the Amur Region, GK Petropavlovsk, nega-
tive production dynamics reached —18.4 %, the
reasons were internal financial difficulties and
corporate conflicts in the company, as well as
the depletion of the raw material base.

It should be noted that the state of the min-
eral resource base, its depletion and reproduc-
tion (through the starting of new investment
projects) are among the fundamental reasons
for the formation of trends in the dynamics of
production in the gold mining industry (Kri-
ukov, Tokarev, 2019). This is illustrated quite
clearly in Fig. 1b: the Far Eastern gold mining
is characterized by a «ragged» trajectory of the
dynamics of production throughout the period
under consideration 2015-2020, both in value
and in physical terms (Table 1).

Sanitary and epidemiological restrictions
and their consequences have become a new
factor influencing the economic situation of
mining companies in the context of the cur-
rent crisis. According to the Ministry for the
Development of the Russian Far East, about a
thousand enterprises in the Far East use shift
work, the number of employees at them is
about 150 thousand people. The «shift work-
ers factor» manifested itself in the inability to
provide necessary amount of production due to
restrictions on inter- and intraregional trans-
portation, the emergence of local foci of infec-
tion in companies in remote areas of the Far
Eastern macroregion, additional costs for com-
panies and regional authorities to meet epide-
miological requirements. For example, accord-
ing to estimates, the «coronavirus» expenses of
companies whose assets are located mainly in
the Siberian and Far Eastern Federal Districts
amounted to: Polymetal — $19.6 million ($10 /
oz and $3.4 million in support to medical in-
stitutions) or 0.7 % of revenue; Polyus — $155
million or 3.1 % of revenue (Itog 2020 goda ...,
2021).

Against the backdrop of the pandemic cri-
sis, serious concerns are raised by investment
strategies in the industry — both in terms of the
implementation of new projects and in terms
of the reproduction of the mineral resource
base. However, so far large companies have
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Table 1. Gold mining in the main gold mining regions of the FEFD, t

Region 2015 2016 2017 2018 2019 2020
Republic of Buryatia 6.2 6.0 5.7 5.7 5.6 57
Republic of (Sakha) Yakutia 25.3 23.7 24.8 28.0 36.5 39.8
Trans-Baikal Territory 11.3 12.1 13.3 14.2 12.2 11.0
Kamchatka Territory 3.6 6.7 6.7 54 5.8 6.8
Khabarovsk Territory 18.2 19.5 23.1 24.8 25.2 24.5
Amur Region 25.6 22.4 25.8 22.7 26.3 237
Magadan Region 24.5 27.9 33.0 37.0 46.4 49.1
Chukotka AO 32.1 28.7 254 24.1 24.5 24.5

Source: According to the portal eRUDA.ru. Available at: http://www.eruda.ru/gdp/top-10_vedushchikh_zolotodobyvay-

ushchikh_regiona_rf_rossii_au.htm

confirmed their investment plans: launching
production at the Nezhdaninskoye gold deposit
in Yakutia and commissioning the second stage
of the Amur Hydrometallurgical Plant (2023)
in the Khabarovsk Territory (Polymetal); de-
velopment of the Klen and Kekura deposits in
Chukotka (Highland Gold Mining); construc-
tion and launch by 2027 of the Baimsky GOK
with a processing capacity of 70 million tons of
ore per year on the basis of the Peschanka gold-
copper deposit (KAZ Minerals) and a number
of other projects.

Forest complex:
structural and institutional problems

In the FEFD, five of the eleven regions
belong to the main forest industry regions: the
Republic of Buryatia, the Trans-Baikal Terri-
tory, the Primorsky Territory, the Khabarovsk
Territory and the Amur Region. These regions
account for 95 % of forest production and 99 %
of forest exports, with more than half being in
the Khabarovsk Territory.

The 2020 crisis had a negative impact on
the forest complexes (FC) of these regions, but
these consequences were partly conditioned by
their previous «path dependence». The deter-
mining factors are:

1) export-oriented production. Due to the
narrowness of domestic demand, all manufac-
tured products are exported. The main con-
sumer for all regions is China. Therefore, the
change in the situation in the Chinese market is
reflected in all indicators of the FC;

2) significant impact on the parameters of
the FC of the exchange rate. Dependence on the
ruble / dollar ratio often plays a positive role
in crisis conditions, when a weak ruble allows
timber exporters to partially compensate for
the decrease in foreign exchange earnings due
to falling prices and volumes in the external
market;

3) predominance in the structure of pro-
duction and export of raw materials or products
of low value added. In the Republic of Buryatia
and the Trans-Baikal Territory, annexed to the
FEFD in 2018, woodworking products account
for more than 90 % of the product structure of
exports, but they are, in fact, slightly processed
raw materials;

4) localization for the FEFD of the rules
of customs regulation of round wood export. In
2018, the round wood export quotas were in-
troduced at reduced duties for those enterprises
that export a certain percentage of woodwork-
ing products. Outside the quotas, the duty in-
creased from 25 to 60 % in 2020. More than
95 % of the round wood export quotas were
received by only three large companies, the re-
maining 5 % — by another 12—-15 companies.
Other exporters have been forced to cut pro-
duction.

All these factors influenced the activity of
the FC in the pre-crisis period.

The unstable situation in the PRC market
in recent years has had a strong impact on the
foreign exchange earnings of timber exporters
in the FEFD. In 2015, there was a drop in prices
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for the main types of forest products, partial-
ly offset by the devaluation of the ruble. This
provided some stabilization in production indi-
cators, which continued in 2016 and 2017, with
indicators improving mainly due to an increase
in the volume of round wood, still occupying
a dominant position. But in 2018, the situation
on the PRC timber market sharply deteriorated
again due to the outbreak of a trade war be-
tween the PRC and the United States. Prices
for almost all types of timber fell. In addition,
the demand for Far Eastern timber slumped due
to an increase in the round wood export duties
up to 40 %. As a result, the foreign exchange
earnings of exporters from the FEFD after
2017 began to decline (Fig. 2).

In 2019, the disadvantageous situation in
the Chinese market worsened, prices for all
types of products plummeted by another 25—
30 %, the volume of exports from the FEFD
decreased by 28 % compared to the previous
year. A particularly negative situation was seen
in the Khabarovsk Territory, where in 2017—
2019 the physical and cost volume of supplies
shrank by 1.6 and 1.7 times, respectively (An-
tonova, Lomakina, 2020).

The toughening of customs regulations
for the export of round wood forced the forest
exporters of the FEFD to replace this timber,
whose export had become ineffective, with
woodworking products (supplied to the PRC).

As a result, its share in the forest exports of
the FEFD increased to 56 %, for the first time
exceeding raw materials in the export product
structure. But this growth did not compensate
for the general drop in foreign currency income
of the forest complex, since the rate of decline
in export volumes of round wood was higher.

The decline in the export of round wood
negatively affected the production indicators
of the FC of the regions. Industrial produc-
tion indicators for logging began to decline,
in the Khabarovsk Territory and the Republic
of Buryatia this process began in 2018, and in
2019, a decline occurred in all regions (Table
2). On the contrary, sawn wood production
showed a rise thanks to the increase in the vol-
ume of exports of this product.

The 2020 crisis had a negative impact on
the forest industry in Russia. In the country as
a whole, the value of exports of forest products
decreased by 3 %, the physical volumes of ex-
ports of sawn wood — by 7 %, round wood — by
2 % (FTS Rossii: dannyye ..., 2021).

In the FC of the FEFD, the crisis 2020 was
reflected more sharply. Unlike other regions of
the country, the FEFD has been «tied» in recent
years to only one consumer — the PRC. There-
fore, the reduction in demand in China due to
a temporary halt in production and consumer
activity led to a sharper drop in exports in the
FC of the FEFD. The situation was aggravated

140
120
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2017 2018 2019 2020
——Republic of Buryatia =——Trans-Baikal Territory =—Primorye Territory
——Khabarovsk Territory =———Amur Region

Fig. 2. Rates of change in foreign exchange earnings from the export
of forest products from the regions of the FEFD, in% to the previous year.
Source: calculated based on the data of the Federal Customs Service
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Table 2. Production indicators of the main forest industry regions of the FEFD,% to the previous year

Region round wood sawn wood
2017 2018 2019 2020 2017 2018 2019 2020
Republic of Buryatia 108.5 80.4 91.7 90.7 168.4 1273 87.1 94.8
Trans-Baikal Territory 101.0 118.0 85.8 94.9 96.3 166.1 107.7 89.2
Primorye Territory 106.2 100.5 96.8 95.5 106.7 136.5 134.0 81.0
Khabarovsk Territory 105.3 95.7 98.7 86.2 106.4 108.0 116.4 81.3
Amur Region 122.4 104.1 96.8 91.5 99.2 101.6 112.4 96.8

Source: calculated according to data of Federal State Statistics Service.

by the closure of checkpoints on the border be-
tween Russia and China, and the toughening
by the Chinese side of phytosanitary require-
ments for the supply of Russian forest products
(Bardal, 2020).

As a result, the total foreign exchange
earnings in the FC of the FEFD lessened by
18 %, which was most strongly influenced by
the reduction in sawn wood exports — by 23 %.
The largest «contribution» to this decline was
made by the Primorye Territory and the Re-
public of Buryatia, where the export of sawn
wood fell by 38 and 33 %, respectively. In the
following months of 2020, the demand for for-
est products in China resumed, but remained
lower than in the previous year.

The volume of exports of round wood from
the FEFD diminished in 2020 compared to the
previous year by 10 %, which seems to be not
so critical, but taking into account the negative
dynamics in 2019, this figure was 38 % in two
years. That is, the crisis only exacerbated the
existing negative trend.

Another negative consequence of the cri-
sis for Russian, including the Far Eastern, for-
est exporters, focused on China, was the up-
surge in the cost of logistics due to a shortage
of containers and an almost double increase in
the cost of container shipments in the Chinese
direction. But once again the export-oriented
complex was «rescued» by the devaluation of
the ruble, which made it possible to partially
compensate for the additional costs arising
(Skorlygina, Mertsalova, 2020).

It can be concluded that the crisis of 2020
aggravated the already existing critical sit-
uation in the forest complex of the Far East,

formed earlier by institutional innovations.
From 2022, a complete ban on the export of
timber from Russia is expected, which could
have strong negative consequences for the Far
Eastern forest complex.

Conclusion

As the study of the situation in the key
resource sectors of the Far Eastern macrore-
gion has shown, with all the novelty and mul-
tidirectionality of individual manifestations
of the crisis of 2020, there is a certain «recur-
rence» of it relative to the previous large-scale
crises (Antonova, Lomakina, 2020; Goriun-
ov, 2011; Lomakina, 2016). The basis of this
«path dependence effect» in the new situation
is the action of the «old» (fundamental) rea-
sons: mainly raw materials specialization of
the region’s economy; dependence on external
demand and prices on commodity markets;
the formation in recent years of dependence
on the «one buyer» market (China); lack of
sufficient and modern processing facilities
in the region; peculiarities of formation of
the labour force in the resource sector (shift-
workers) and the consequences of this for the
regional economy. At the same time, a rela-
tively new «powerful» factor has been added,
i. e. active changes in the institutional field of
regional development.

Characterizing in general the trajectory
of development of industries of the resource
sector important for the economy of the FEFD
during the period of acute crises and post-crisis
recovery, it should be noted that, despite the
difficult financial, economic and institutional
conditions, these industries managed to «stay
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afloaty. However, this situation is not guaran-
teed and does not allow counting on a sustain-
able return of this sector in the regional econ-
omy. «External resource demand shocks are
only a pretext for crises, but the main reason
is the absence of formed internal compensators

tion and personal consumption of businesses
and households that can weaken the effect of
external shocks on the economy» (Minakir,
2020a). Therefore, the issues of diversification
of resource industries, their deeper embedding
in the economy of the region still do not cease

and stabilizers due to an increase in produc- to be relevant.
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Abstract. The article investigates the impact of the 2020 pandemic on tax revenues of
Russian regions at the stages of their collection and allocation to regional budgets. To
exclude the influence of the seasonal component and uneven receipts of various taxes to the
budget, the moving annual tax revenues were calculated with a shift of one month. Based
on these data for 2013-March 2020, linear time regressions were built and decomposed
into 8 taxes and tax groups. These regressions were used to predict non-pandemic tax
revenues for different regions in April-December 2020. The impact of the pandemic on
the regional tax losses (gains) and their decomposition by sources was calculated through
the deviation of the actual revenues from their predicted non-pandemic values on an
accrual basis until the end of 2020.

We found that the pandemic had led to losses of 13.9 % of total tax revenues in the
country and 6.2 % of regional budgets’ own tax revenues. The mining regions are the
most affected by the pandemic. On the contrary, in some Far Eastern regions, there is
an abnormal increase in tax collections. The largest contribution to the decrease in tax
revenues at the consolidated and federal levels was made by the MET receipts; they fell
sharply due to lower prices and volumes of oil and gas. However, the negative effect of
this decrease at the federal level was dampened by stabilizing VAT receipts. Excise taxes
played a positive role in mitigating pandemic risks. The tax distribution system has shown
its equalizing function when allocating tax revenues to sub-federal budgets. The largest
negative contribution to the change in regional tax revenues during the 2020 pandemic
was made by the corporate income tax, while the negative impact of property taxes and
special tax regimes turned out to be less significant. Personal income tax has proven to be
the main damper of tax revenues at the regional level.

The results obtained are applicable to the management of the state fiscal revenues during
pandemic crises.
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Huoicecopoockuil eocyoapemeennviii yHugepcumen
um. H U. Jlobauesckozo
Poccuiickas @edepayus, Huxcnuii Hoéeopoo

AnHotaumsi. B crarbe uccnenmyercs BiusHue nangemun 2020 roma Ha HAIOTOBBIC
JIOXOJII POCCHUICKMX PErHMOHOB Ha 3Tare MX cOopa M paclpelelieHds] B perHOHaIbHbIC
Oro/pKETHI. 1)1 MCKITIOUEHUS BIIMSIHUS CE30HHOW COCTABJISIONICH W HEPaBHOMEPHOCTH
MIEPEUYHCIICHUS OT/ICJIbHBIX HAJIOTOB B OFOJDKET MBI PACCUMTHIBACM CKOJIB3SIIHE TOTOBbIC
3HAYEHUS HAJIOIOBBIX JOXOJIOB cO caBuroM B 1 Mecsm. Ha ocHoBe »Tux manubix 3a 2013-
mapt 2020 roga TOCTPOEHBI JIMHEHHBIE BPEMEHHBIE PETPECCHH, a TaK)Ke MPOBEICHA
WX JIEKOMITO3WIINAS MO0 § HAloraM W HAJIOTOBBIM TPYIIaM. DTU PETPECCHH IMOJIOKEHBI
B OCHOBY IIPOTHO3HPOBAHUS HEMAHACMUYECKUX HAIIOTOBBIX JIOXO0B PETHOHOB B arperie-
nekabpe 2020 roga. BiusHue naHaeMu Ha HaJIOTOBBIC TIOTEPH (BBIUTPBININ) PETHOHOB
7 UX JICKOMIIO3HIIHSI TT0 UCTOYHHKAM OCYIIECTBISUIINCH HA OCHOBE pacdeTa OTKIOHCHHM
(haKTUYECKHX JIOXOJIOB OT IPOTHO3HBIX HEMAHJEMUYCCKHX 3HAYCHHU HapacTaroIuM
uroroM a0 konma 2020 roxa.

BrisBiieHo, 9TO MaHAeMHus MpuBena K moTepsM 13.9 % oOmmx HaJOTOBBIX JOXOIOB
B crpane W 6.2 % HaJIOrOBBIX JOXOJOB TEPPUTOPHAIBHBIX OromkeToB. HambGonee
MOCTPAJAAaBIIUMK OT TAHJAEMHH OKa3aJHCh JOOBIBAIONINEC PErHOHBL. MEXIy TeM
B HEKOTOPHIX JaTbHEBOCTOYHBIX PETHOHAX OTMEYAJICS aHOMAJBHBIM POCT HAJIOTOBBIX
cOopoB. HanGonpmuii BKIIaJ B CHUKCHHUE HAJOTOBBIX JIOXOJIOB KOHCOJHUJIAPOBAHHOTO
u denepanproro Oromkera Baec HJIITH, mocTyIieHns Mo KOTOPOMY Pe3Ko yHaJld U3-3a
CHIDKEHMsI He(Tera3oBbIX J0X070B. OJTHAKO ero HeraTuBHBIN 3(h(dekT Ha penepaabHOM
ypoBHE JieMIipupoBasics cTabMIM3Upyromumucs nmocrymieansmu o HJAC. Hekoropyro
TIOJIOKUTEIBHYIO POJIb B CMSITUCHUW TAHJAEMHUYECKUX PUCKOB CHITpaiu akuu3bl. [lpm
(hopMHpOBaHUN JTOXOIOB cyO(henepaibHbIX OIOMKETOB MPOSBUIIACH BBIPABHHBAOMIAS
(YHKIHS CUCTEMBI pacrpeieieHus HaiuoroB. HanOoNbIIMi OTpUIATEIBHBIN BKIIA]
B U3MCHECHHE HAJIOTOBBIX MTOCTYIUICHHUH B PETHOHATBHBIC OFO/IKETHI B YCIIOBHSX ITAHICMHN
2020 BHEC HANIOT HA TPUOBLITH, MEHEE CYIIIECTBEHHBIM 0Ka3aI0Ch OTPUIIATEIIEHOE BITHSIHHE
HAaJIOTOB HAa WMYIIECTBO M TOCTYIUICHHHA OT HAJIOTOBBIX CIEHPEKUMOB. OCHOBHBIM
JeMIiepoM HaJIOTOBBIX MOCTYIUICHHH Ha pernoHabHOM ypoBHe ctan HJIDJI.
[TonmydyeHHbIe pe3ysbTaThl MOTYT OBITH IOJIE3HBIMH JUIS YIPAaBICHUS (UCKATbHBIMU
JIOXO/IaMH TOCYJapCTBA B YCIOBUSX MMAHIEMUYECKUX KPU3UCOB.

KuroueBble cioBa: peruvon, nagaemust 2020 rona, HaJIOTOBbIE T0XOJbl, YCTOHYMBOCTD
peFI/IOHOB, JCKOMITIO3UIIHUA.
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Introduction

The 2020 pandemic, associated with the
strict isolation of the population and the restric-
tion of business activity, has had a significant
impact on the economy of Russian regions. The
federal and regional authorities employed var-
ious institutions, including fiscal incentives, to
mitigate the consequences of this crisis. One
of the most vulnerable to the pandemic was
the budget sector, which faced both a drop in
income and an increase in spending, which in
turn created a number of short-term and long-
term effects.

This article examines how the 2020 pan-
demic affected the tax revenues of Russian re-
gions at the stages of their collection and dis-
tribution between the federal and sub-federal
budgets. Using the developed methodology,
we determine the predicted values of tax reve-
nues in the absence of the pandemic and carry
out their decomposition by source. After that,
we assess the contribution of various taxes to
the change in tax revenues in Russian regions
during the crisis. Our study is designed to an-
swer the question of why the fiscal systems of
different regions showed unequal resilience to
the 2020 pandemic, and how the tax distribution
system influenced the spatial differences in the
response of regional tax systems to this crisis.

Literature Review

Researchers study the fiscal effects of the
2020 pandemic: its impact on budgets revenues
and expenditures at different levels, changes
in their structure associated with structural
shifts in production and consumption during
the crisis (Darougheh, 2021; Gunay, Kurtul-
mus, 2021). They consider the effects associat-
ed with limited mobility (Hoehn-Velasco et al.,
2021), reduced business activity, and consum-
er hype in the early months of the pandemic
(Keane, Neal, 2021).

Some scholars find evidence of the pro-
cyclical nature of fiscal policy amid pandemic

uncertainty that is typical of highly indebted
advanced countries (Chakrabarty, Roy, 2021).
Other researchers focus on softening budget
constraints in the pandemic as a result of in-
creased public spending on health, social ser-
vices and the introduction of fiscal incentives
to support the population and business (Ershov,
2020). The result of such a policy is an increase
in the budget deficit and public debt, which
entails an inflationary threat in the future. As-
sessing the effectiveness of specific fiscal mea-
sures to combat the pandemic crisis, Makin
and Layton (2021) show that the introduction of
tax breaks and incentives during the pandem-
ic is more expedient than increasing budget
spending. Some studies apply a more detailed
approach, linking revenue from different taxes
during the 2020 pandemic to changes in sales
across states (Chernick et al., 2020; Clemens,
Veuger, 2020).

In addition, scientists explore the resil-
ience of various regional economies to eco-
nomic crises, including pandemics (Brada et
al., 2021; Mikheeva, 2021), and the factors
affecting resilience (Kolomak, 2020; Pietro et
al., 2020). Few studies directly focus on the
response of the Russian regional fiscal sys-
tems, their revenues and expenditures, and the
level of debt to the 2020 pandemic (Klimanov
et al., 2021). A number of researchers empha-
size the importance of the sectoral structure
of the economy (Kuznetsova, 2020), as well
as the degree of openness and the level of eco-
nomic diversification (Malkina, 2020) for a
change in GRP and losses in fiscal revenues
of regions in bad times. Investigating the spa-
tial economic effects of the 2020 pandemic
in Russia, Zubarevich (2021) notes that it has
most affected the oil and gas producing re-
gions, the regions of the automotive industry,
and megalopolises with a developed service
sector. The researchers also draw attention to
the fact that the change in tax revenues in the
Russian regions was influenced by both feder-
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al and regional policies of tax incentives and
exemptions.

At the same time, the support of the Rus-
sian regions from the federal budget played an
important role in the development of their tax
base. Federal transfers to regional budgets,
which increased from 19 % in 2019 to 26 %
in 2020 (Zubarevich, 2021), largely offset
the decline in the regions’ own tax revenues.
However, this support did not fit into the same
rules for all regions; it was influenced not only
by considerations of economic expediency,
but also by political preferences. Meanwhile,
this aid could have triggered an increase in in-
comes, primarily in the public sector, which
contributed to the growth of tax revenues, for
example, from personal income tax. This is
contrary to what has happened in developed
countries. The tightening budget constraints
due to a decrease in fiscal revenues led to a re-
duction in employment in the state and munic-
ipal sectors, although in states that received
more support, this effect was less (Green,
Loualiche, 2021).

Our present study draws on works on both
the resilience of regional economies to crises
and the fiscal effects of the 2020 pandemic.
Meanwhile, we note a lack of research related
to identifying the impact of the coronavirus
crisis on the resilience of both collected and
own tax revenues of Russian regions and their
decomposition by sources. This study aims to
fill this gap. We also intend to explain the rela-
tionship between the structure of tax revenue
losses/gains with the features of the sectoral
structure of regional economies and the be-
haviour of various economic actors during the
pandemic.

Data and Methods

The study is based on monthly data from
the Federal Tax Service of the Russian Fed-
eration on tax revenues in 83 Russian regions
(both consolidated and assigned to sub-federal
budgets) in 2013-2020. Total and own tax
revenues are broken down by 8 taxes and tax
groups:

1) CIT — Corporate Income (Profit) Tax;

2) PIT — Personal Income Tax;

3) VAT - Value Added Tax;

4) Excises — excise taxes on alcohol, tobac-
co etc.;

5) PT - property taxes, including Per-
sonal Property Tax, Corporate Property Tax,
Land Tax, Transport Tax, Gambling Tax, and
special Real Estate Tax for the cities of Veliky
Novgorod and Tver;

6) MET — natural resources taxes, a large
proportion of which is Mineral Extraction Tax;

7) Duties — state fees;

8) STR — special tax regimes (United Agri-
cultural Tax, Simplified Tax System, Presump-
tive Tax System, and since 2013 Patent Based
Simplified Tax System), offering a range of ben-
efits for the respective businesses. This group
also includes the Production Sharing Agreement
Tax System, which would be more correctly
classified as taxes on natural resources.

The average structure of tax revenues
and their variation in the regions in the pre-
pandemic period of 2013-2019 is presented in
Table 1. In the period under review, 81.7 % of
all tax revenues in the country were provid-
ed by 4 taxes: MET, PIT, CIT and VAT. This
structure changes after the distribution of tax-
es between the levels of the budgetary system
according to the established rules. 83.2 % of
tax revenues of the federal budget consist of
MET and VAT. Tax revenues in the sub-federal
budgets by 70.8 % are generated from PIT and
CIT, and property taxes (PT) also make a sig-
nificant contribution to them. The interregional
standard deviation and coefficient of variation
presented in Table 1 show that regional differ-
ences in the structure of tax revenues decrease
with the transition from the consolidated level
to the level of sub-federal budgets.

Next, we model tax revenues time series.
The seasonality of economic activity and the
different timing of payment of specific taxes
cause intra-annual fluctuations in tax revenues.
To eliminate these properties in monthly data,
we compute a moving time series of annual tax
revenues with a shift of one month.

Based on this revenues (TR) for December
2013 — March 2020 (r=1,76), we build a tem-
porary linear regression for each region:

TR =ay+a,-t+e,, (1)

A

TR,
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Table 1. Tax revenues structure and their regional differences in 2013-2019

Consolidated budget Federal budget Sub-federal budgets
Mean StD CV Mean StD CV Mean StD CvV
CIT 19.3 9.1 0.47 8.1 73.6 9.04 31.0 8.8 0.28
PIT 19.4 13.9 0.72 0.0 0.0 - 39.8 10.6 0.27
VAT 17.8 14.3 0.80 34.8 125.3 3.60 0.0 0.0 -
Excises 7.6 11.3 1.48 7.7 18.0 2.34 7.5 10.3 1.38
PT 7.1 4.6 0.65 0.0 0.0 - 14.6 4.5 0.31
MET 25.2 19.0 0.75 48.4 54.4 1.12 0.8 3.2 3.79
Duties 0.2 0.2 1.07 0.2 10.3 53.67 0.2 0.2 0.76
STR 33 4.3 1.30 0.8 47 6.17 6.0 4.1 0.68
Total 100.0 - - 100.0 - - 100.0 - -

Note. Mean - average regional share in the country; StD - standard deviation of this share; CV - its coefficient of variation.

where a, 2and &, — estimates of regression coef-
ficients, TR, — estimates of tax revenues, e, —re-
gression residuals.

Similarly, we construct regressions for
each k™ tax (tax group) in region:

TR, = oo + 0y -1+, )
%/_/

X
TRy,

K
Since TR, =Y TR, the additive property

k=1

also holds for estimates and regression residuals:

A K A K K K
TR, = ZTRkt; e = zekt; Qy = zako; a, = zak1~
=1 = =1 k=1

Based on these regressions, we predict
smoothed tax revenues for April-December
2020 (r=77,85). These are the values that
could be expected if the previous trend persist-
ed and there was no pandemic shock. The rel-
ative deviation of actual receipts, (TR, or TR,)
from predicted receipts (TR, or TR,,) shows the
impact of the 2020 pandemic. It is determined
based on the tax revenue level:

I, :ﬁ, andlkt:Tia’“. 3)
TR, TR,

The contribution of each tax to the change
in tax revenue in the 2020 pandemic is calculat-
ed using the formula:

IR, - TR,
TR

1

ATR%(k), = @)

The structure of the losses (gains) of tax
revenues:

TR%(k), = L_Tfkr ()
TR, — TR

Results and discussion

Using the developed methodology, we ob-
tained assessments of tax losses (gains) of Rus-
sian regions from the 2020 pandemic for the
consolidated budget of the Russian Federation
and sub-federal budgets and decomposed them
by sources.

A. Impact of the 2020 pandemic
on total tax collection in Russian regions.

According to our calculations, the pan-
demic crisis resulted in a 13.9 % loss of total
tax revenue in the Russian Federation in 2020.
With a forecast of 5.1 % growth in tax revenues
in 2020, their actual decrease relative to 2019
was 8.7 %. The period from April to July 2020
contributed the most to the decline in tax rev-
enues, accounting for 10.2 % of tax losses on
an annualized basis. Meanwhile, the marginal
effect of the pandemic was diminishing.

The change in tax revenues in the Rus-
sian regions was extremely uneven (Fig. 1).
For 53 regions, the 2020 pandemic resulted
in a shortfall in tax revenues, while 30 re-
gions ended the fiscal year with revenue
growth relative to the forecast. The greatest
losses of tax revenues (over 50 %) are noted
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Fig. 1. Change in tax revenues of Russian regions to the RF consolidated budget in 2020,%.
Note. Hereinafter, regions are designated by their administrative codes

in Murmansk region, mainly due to signif-
icant VAT refunds. Considerable decrease
in tax revenues relative to the forecast val-
ues is also observed in many mining regions:
Nenets Autonomous District (—44.4 %),
Kemerovo region (-36.8 %), Tomsk region
(-35.8 %), Khanty-Mansi Autonomous Dis-
trict (-35.6 %), Komi Republic (-33.8 %),
Astrakhan region (-31.8 %), Yamalo-Nenets
Autonomous District (-30.1 %), Tyumen re-
gion (-30 %). This is due to a noticeable drop
in oil and gas prices and a contraction of their
sales on the world and domestic markets.

At the same time, there was a significant
increase in tax revenues in some Far East-
ern regions: Chukotka Autonomous District
(+37.7 %), Magadan region (+24.7 %), Amur
region (+17.2 %), as well as in Chechen Repub-
lic (+25.6 %). One of the reasons for this may
be significant transfers from the federal budget
to these regions. Another possible reason is a
significant increase in prices for non-ferrous
metals, the production of which is located in
the Far Eastern Federal District.

Figure 2 shows the results of decomposi-
tion of the country’s tax revenue losses by var-
ious taxes. We see that the largest contribution
to the reduction of tax revenues was made by
natural resources taxes (MET). Over time, the
impact of this tax only intensified, and by the
end of the year it already accounted for 78.3 %
of the total drop in the country’s tax revenues.
Since the lion’s share of MET is centralized,
the risks of this tax were almost entirely borne
by the federal budget of the Russian Federation.
CIT was the second most important contributor
to tax revenue loss. In various months, it pro-
vided from 19 % to 26 % of tax shortfalls in
annual terms. The contribution of CIT to lower
tax revenues has increased over time, although
not as sharply as the contribution of MET.

The significant positive impact of VAT on
tax revenues is evident in the early months of
the pandemic, during strict lockdown. Thus, in
April 2020, VAT accounted for 29.3 % of the
total increase in tax revenues, in May — 15 %,
in June — only 9.3 %. By the end of the year,
this positive effect practically disappeared,
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-2.00
-4.00
-6.00
-8.00
-10.00
-12.00
-14.00
-16.00 April May June July August September | October | November | December
mSTR -0.67 -0.70 -0.72 -0.82 -0.82 -0.79 -0.78 -0.77 -0.77
m Duties -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
u MET -1.46 -3.61 -5.59 -6.91 -7.93 -8.71 -9.52 -10.27 -11.14
mPT -0.66 -0.67 -0.69 -0.69 -0.75 -0.80 -1.03 -0.68 -0.65
W Excises -0.75 -0.33 0.02 0.22 0.48 0.54 0.78 0.96 1.01
VAT 0.89 0.88 0.73 0.38 0.21 -0.44 0.00 0.23 -0.10
mPIT 0.28 0.00 -0.05 -0.03 0.06 0.14 0.18 0.26 0.69
maT -0.65 -1.40 -1.49 -2.32 -2.83 -2.66 -3.12 -3.62 -3.26

Fig. 2. Contribution of various taxes to the change in total tax revenues
in the Russian Federation in the pandemic months of 2020 (on an accrual basis),%

and, like most other taxes, VAT increased loss-
es in the tax system, albeit insignificantly. We
attribute initial positive VAT dynamics to con-
sumer hype on the eve and in the first months
of quarantine, which led to an increase in de-
mand for food and everyday goods for future
use, as well as medicines and means of protec-
tion, computer equipment for remote work, etc.
The growth of VAT revenues may also be the
result of increased domestic consumption due
to limited external mobility.

Property taxes (PT) are autonomous, in-
dependent of the level of income in the econ-
omy. Therefore, they often play the role of au-
tomatic stabilizers during a crisis. Meanwhile,
their decrease in the context of the coronavi-
rus crisis can be explained by the introduction
of corporate property tax incentives for small
and medium-sized businesses and a number of
industries recognized as the most affected by
the 2020 pandemic. The contribution of PT to
the reduction in the country’s total tax revenue
grew until November 2020, albeit their share
in total tax losses became smaller (due to the
greater influence of other taxes). Whereas in
April 2020 they explained 21.8 % of all tax
losses, in May — 11.5 %, by the end of 2020
their contribution to the reduction of tax reve-

nues was only 4.5 %, which is even lower than
the PT share in total tax collections in the pre-
pandemic period (Table 1).

Finally, the rise in excises and personal
income tax (PIT) revenues indicates that they
played a damper role during the pandemic cri-
sis.

A. Impact of the 2020 pandemic
on own tax revenues of sub-federal budgets.

The distribution of taxes between budget-
ary system levels involves sharing their prof-
itability and risk. As we noted earlier, the RF
federal budget is formed of VAT, the lion’s
share of the MET, 3 % of 20 % CIT and de-
ductions from a number of other less produc-
tive taxes. Thus, the federal budget took almost
the entire risk of a 39.2 % decrease in MET,
but at the same time practically did not suffer
from the VAT reduction. Sub-federal budgets
respectively benefited from a slight increase in
PIT (+4.1 %) and suffered from a noticeable
decrease in CIT revenues (—16.3 %). In gen-
eral, the tax distribution system played a pos-
itive role in reducing interregional differences.
Indeed, the coefficient of variation for chang-
es in own tax revenues of regional budgets is
more than 2 times less than the coefficient of
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variation for changes in total tax revenues. The
reduction in interregional inequality for tax
losses at the sub-federal level is also noticeable
when comparing Fig. 1 and 3.

The decrease in own tax revenues of sub-
federal budgets across the country amount-
ed to only 6.2 % (against a 13.9 % decline in
total tax collections). For the sub-federal tax
revenues, we do not observe extremely large
losses in some regions (Fig. 3), which were
typical for total tax collections (Fig. 1). Mean-
while, the largest decrease in own tax rev-
enues is still marked in the mining regions:
Tyumen Region (-28.3 %), Nenets Autono-
mous District (-28.1 %), Kemerovo Region
(277 %), Yamalo-Nenets Autonomous Dis-
trict (-25.6 %), Komi Republic (-23.6 %). A
large loss of tax revenues is also noted in the
lagging Republic of Khakassia (-25.9 %)).

In general, a negative increase in own tax
revenues is observed in 62 Russian regions
(which is more than at the stage of tax collec-
tion). However, in this group, two-thirds (41)
are regions with tax losses of no more than
10 %. In another 15 regions, tax revenues fell

by no more than 20 %. The number of regions
with positive dynamics of tax revenues to sub-
federal budgets is only 21 (versus 30 for total
tax revenues). However, in most of these re-
gions (17), the surplus of tax revenues does not
exceed 10 %.

Figure 4 shows the results of the decom-
position of changes in tax revenues to sub-
federal budgets by types of taxes. The losses
of sub-federal budgets are largely attributed to
a drop in CIT revenues. While in April 2020
this tax accounted for 56.6 % of the total de-
crease in tax revenues to sub-federal budgets,
by December 2020 its contribution increased
to 94.2 %. On average, CIT explains 5.8 %
of the 6.2 % decline in regional tax revenues
compared to the non-pandemic forecast. This
is the result of the deterioration in the finan-
cial performance of enterprises due to the de-
cline in production.

Property taxes also played a significant
role in reducing tax revenues of sub-federal
budgets. In 2020, they accounted for 23.4 %
of all tax losses, which is more than 3 times
greater than their share in total tax revenue (Ta-

< -50

-40 -30 -20 -10 0

10

Fig. 3. Change in tax revenues of Russian regions to sub-federal budgets in 2020,%
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-2.00
-4.00
-6.00
-8.00

-10.00 April May June July August September | October | November | December
W STR -0.72 -0.73 -0.75 -0.97 -0.92 -0.81 -0.92 -0.74 -0.72
= Duties -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 0.00
u MET -0.03 -0.05 -0.06 -0.07 -0.07 -0.08 -0.09 -0.07 -0.06
uPT -1.46 -1.49 -1.53 -1.53 -1.66 -1.79 -2.30 -1.52 -1.45
M Excises 0.37 0.29 0.24 0.29 0.36 0.36 0.36 0.38 0.32
mPIT 0.62 0.01 -0.11 -0.06 0.14 0.31 0.41 0.58 1.55
mCT -1.60 -2.86 -2.92 -4.45 -5.08 -4.75 -5.40 -6.43 -5.83

Fig. 4. Contribution of various taxes to changes in tax revenues to the budgets
of the constituent entities of the Russian Federation in the pandemic months of 2020
(on an accrual basis),%

ble 1). Their contribution to the loss of tax rev-
enues in Russian regions gradually increased
from April to October 2020, but in the last two
months of 2020 actually returned to the level of
the first month of the pandemic.

Incomes from special tax regimes were
the third most important source of falling tax
revenues of sub-federal budgets. They are re-
sponsible for 11.6 % of all tax losses of the re-
gions in 2020. Their contribution to the reduc-
tion of tax revenues follows the same pattern as
the contribution of property taxes.

At the same time, we should emphasize
the positive impact of the other two groups of
taxes (personal income tax and excise taxes) on
increasing tax revenues during the 2020 pan-
demic. Unlike the stage of tax collections, at
the stage of tax allocation to sub-federal bud-
gets, the impact of excise taxes on the growth
of the regions’ own tax revenues was less than
the impact of PIT, and it was relatively stable
over time. The influence of PIT on changes in
the regions’ own incomes was much more sig-
nificant and growing over time. As a result, by
the end of 2020, PIT compensated for almost a
quarter of the losses of Russian regions from
other taxes.

Additional revenue from excise taxes on
gasoline and diesel in 2020 is associated with
an increase in VAT and a revision of tax rates.
The growth of excise tax receipts from wine &
vodka, and tobacco products can be explained
by both an increase in tax rates and a change
in consumer preferences during the pandemic.
The PIT gains are attributed to enlarged federal
transfers to Russian regions and rising wages
in the state and municipal sectors.

Conclusion

The study is devoted to identifying the
impact of the 2020 pandemic on the change in
tax revenues in the Russian regions before and
after their distribution between the levels of the
budgetary system, as well as determining the
contribution of various taxes and tax groups
to this change. To achieve this goal, we have
proposed and implemented a method for fore-
casting tax revenues in the regions and their
decomposition by sources.

Our study shows that the decline in total
tax revenues during the pandemic (relative to
the non-pandemic forecast) was 13.9 %, while
the relative losses of regional budgets were less
than half of that (6.2 %). In other words, the
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federal budget has taken on most of the pan-
demic’s tax risks.

At the consolidated level, the largest and
ever increasing share of losses accrued to the
mineral extraction tax (due to falling world oil
prices and its sales). Therefore, the tax systems
of the extractive regions were the most affected
by the pandemic. The corporate income (prof-
it) tax also made a significant contribution to
the decrease in tax revenues, while property
taxes had a lesser impact (mainly due to the
establishment of tax incentives for corporate
property). Initially, VAT revenues grew amid
consumer excitement, but then their dynam-
ics stabilized. The increase in excise taxes and
personal income tax partially offset the loss-
es from other taxes. We associate the positive
dynamics of personal income tax with active
government support for certain industries and
regions, and the growth of wages in the state
and municipal sectors. At the same time, a
significant increase in excise taxes was due to
the changes in tax rates and consumer habits
during the pandemic.

The Russian tax sharing system demon-
strated a positive impact on reducing inter-
regional disparities and increasing the resilience
of regions to crisis. The main role in this was
played by the payment of most of the mineral
extraction tax to the federal budget. On the one
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Abstract. The paper examines the problems of assessing the long-term impact of
intensive exploitation of natural resources on the environment of a large region. Data for
empirical study obtained from information of Rosstat and Annual State Reports «On the
state and protection of the environment of the Russian Federation». The vast territory
of Asian Russia was chosen as the object of research. The results indicate a significant
increase in environmental problems at each stage of industrial development in this region.
These problems are especially acute in connection with the entry of Asian Russia into
the next wave of accelerated industrialization of raw materials, characterized, first of all,
by a significant expansion of projects for the extraction and processing of solid minerals
and hydrocarbons to new mostly undeveloped territories. This, taking into account the
already accumulated environmental problems, makes additional requirements for the
substantiation of plans to accelerate the socio-economic development of the region and
the launch of new raw materials projects, bringing to the first place not only economic
and strategic aspects, but also issues of environmental safety. This, in turn, requires
not only constant monitoring of the state of the environment and protection activities
of business entities, increasing the reliability and completeness of the results obtained
on its basis, but also assessing the compliance of the existing institutional environment
with the tasks of eliminating environmental problems accumulated in the region and
reducing the negative anthropogenic impact on the environment. At the same time,
the results of the analysis of both current approaches to statistical observation in this
area and environmental mechanisms indicate the presence of significant imperfections
in them. In this regard, it is necessary to improve the institutional mechanisms for
regulating environmental protection in order to increase the sustainability of the
region’s development.
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Hncemumym skonomuxu u opeanuzayuu npomwviuiieno2o npouszsoocmea CO PAH
Hosocubupckuil 2ocyoapcmeeHmblil yHusepcumem
Poccutickas ®eoepayus, Hosocubupck

AnHoTtanus. B crarbe nccnemyrorcs mpooOaeMbl OIEHKH TITUTEIHHOTO BO3ICHCTBUS
MHTEHCHBHOM SKCIUTyaTallii IPUPOIHBIX PECYPCOB Ha OKPYIKAIOLLYIO Cpey KPYITHOIO pErHoHa.
[ mccnenoBaHus nCTionb3oBaHa nHpopmarwst Pocerara, exxeromssix [ocymapcTBeHHBIX
nmokianoB «O coCTOsTHUM U 00 oXpaHe OKpysKaromiei cpeasl PDy». B kauectBe oObekTa
HccrenoBaHus BIOpaHa oOmupHas Tepputopus Asuarckoid Poccnu. [IpoBeneHHbIiH
aHaJN3 yKa3bIBaeT Ha 3HAUUTEIFHOE HApaCTaHHE YKOIIOTHICCKUX MPOOIeM Ha KasKIOM
JTare ee MPOMBIIIICHHOTO 0cBOCHUA. Oc0o0yI0 OCTPOTY JaHHBIC TPOOIEMEI BHI3EIBAIOT
B CBSI3U C BCTyIuleHUeM Asuarckoil Poccun B ouepeiHyto BOJIHY YCKOPEHHON ChIphEBOM
UHJyCTpHAIN3aLHHI, XapaKTePU3YIOILEHCs, B IEPBYIO OUEPEb, CYLIECTBEHHBIM PACIIMPEHUEM
MIPOEKTOB TI0 JOOBIYE U IepepadoTKe TBEPBIX MONE3HBIX UCKOMTAEMBIX H YITICBOAOPOIHOTO
CBIpbsI HA HOBBIE paHee MIPEUMYILIECTBEHHO HE OCBOEHHbIE TEPPUTOPUH. DTO C YUETOM YXKe
HAKOITUBIIMXCS SKOJIOTHIECKUX MPOOIEM MPEIBSBISIET JOTOTHUTEIBHBIC TPEOOBAHNS
K 000CHOBaHUIO IIAHOB 10 YCKOPEHUIO COLMAIbHO-3KOHOMUYECKOTO Pa3BUTHsI pErMoHa
U 3aIyCKy HOBBIX ChIPbEBBIX IIPOEKTOB, BBIBOJIS HA IIEPBOE MECTO HE TOJIBKO SKOHOMUYECKHE
U CTpaTermyecKye acreKThbl, HO U BOIPOCHI SKOJIOIHYecKoi OezonacHocTU. B cBoto ouepenp,
3TO TpeOyeT He TOJIBKO MOCTOSSHHOIO MOHUTOPHUHI'A COCTOSHUS OKPY’KaIOIIei cpebl
Y TIPAPOIOOXPAHHOM IEATENHHOCTH XO3SHCTBYIOIMINX CYOBEKTOB, TIOBBIIICHHS JTOCTOBEPHOCTH
U TIOJTHOTBI [OJTyYaeMbIX Ha €10 OCHOBE PE3yJIBTaTOB, HO U OLIEHKU COOTBETCTBUS CIIOKHUBIIEHCS
MHCTUTYLIMOHAJILHOM CPEJIbl 3a/ia4yaM I10 JMKBUAALUH HAKOIUIEHHBIX B PErMOHE SKOJIOTHYECKUX
pOOIeM 1 CHIDKCHHUIO HETaTHBHOTO aHTPOIIOTEHHOTO BO3ACHCTBIS Ha OKPYKAIOIIYIO CPETY.
B 10 5xe Bpems pe3ysbrarhl aHaIn3a Kak JAeHCTBYIOIIMX B Poccny oxonoB K CTaTHCTHYECKOMY
HaOMIONCHUIO B 3TOW 00JIACTH, TaK M IPUPOTOOXPAHHBIX MEXaHI3MOB YKa3bIBAIOT Ha HAJIMINE
B HUX 3HAYUTEIHHBIX HECOBEPIICHCTB. B 3T0i1 CBSI3M HEOOXOIMMO COBEPIIICHCTBOBAHHE
MHCTUTYLIMOHAJIbHBIX MEXaHU3MOB PEryJIMPOBaHUS IPUPOIOOXPAHHON JEATENBHOCTH B LIENAX
MIOBBIILIEHUS YCTOMUMBOCTH PA3BUTHSI PETHOHA.
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KuioueBnble ciioBa: ycToitunBoe pa3BuThe, Azuarckas Poccusi, BBIOPOCH 3arpsi3HSIONNX
arMoc(epy BEIIEeCTB, 3arpsI3HEHIE BOIHBIX PECYPCOB, OTXOIBI IPOM3BOICTBA U TIOTPEOICHHS,
MOHHUTOPHHT COCTOSIHUS OKPY>KAIOIIEH CpeIbl, TPUPOIOOXPaHHAs ITOJTHTHKA.

Crarbs IOJTOTOBIICHA TIO0 PE3yJIbTaTaM HCCIISOBaHUs, MPOBOJMMOTO IPU (PHUHAHCOBOMH
nojyiep>)kke MUHHCTEpCTBAa HAYKH M Bhiciiero oOpasoBanusi Poccuiickoit denepanmn
B paMKax KpYyIHOTO Hay4YHOro mpoekTra «CoIUalbHO-9KOHOMUYECKOE pPa3BUTHE
Asuarckoil Poccunm Ha OCHOBE CHHEPrUM TPAHCIOPTHOM NOCTYIHOCTH, CHUCTEMHBIX

3HAHUH O TIPUPOIHO-PECYPCHOM IOTEHIHAIE,

pacpAromerocss IMmpoCTpaHCTBa

MeXpEerHoHaIbHBIX B3auMoeicTBuii», Contamenune Ne 075—-15-2020-804 01 02.10.2020

(rpant Ne 13.1902.21.0016).

Hayunas cneunansHocTs: 08.00.05 — 5xk0OHOMHKA U YIIPaBIeHUE HAPOJHBIM XO3SIHCTBOM.

Beenenne

HcTopus xo3siCTBEHHOI0 OCBOEHUs A3U-
aTckoi Poccum, 0ObeTUHSIONIEH TEPPUTOPUHU
Cubupckoro u JlaibHEBOCTOTHOTO (enepab-
HBIX OKPYTOB, a Takke TIOMEHCKoW oOxact,
XapaKTepU3yeTcsl BaXXHOW OTIMYUTEIbHON
ocobeHHOCThIO. Tak, eciii MHUPOBOW OIBIT
OCBOEHHs HOBOI'O IPOCTPAHCTBA JIIOJbMH,
B OCOOEHHOCTM Ha PaHHMX 3Tamax pa3BUTHUSA
YeJIOBEUECKOW IUBUIIM3ALNM, TaK WJIM HHaue
CBSI3aH NMPEUMYLIECTBEHHO C MOUCKOM HOBBIX
TEPPUTOPHUU, KOMQPOPTHBIX IS TPOKUBA-
HUSL U BEICHMUS SKOHOMUYECKOH JAeATeIbHO-
cTH, TO B cirydae Asmarckoir Poccun riraBHON
MOTHUBAaLlMEN JJIsl ee OCBOEHHS BBICTYNAJ €€
Oorarblii  MPUPOAHO-PECYPCHBIA  NOTEHLHU-
ajl Jaxke HEeCMOTpsl Ha CypOBbI€ MPUPOAHO-
KJIIMMAaTUYECKUE YCIOBHS Ha OOINBIIEH ee da-
CTH.

Ecnu Ha HayajgpHBIX CTaIusX OCBOe-
HUSI MHTEpeC NPEACTaBISIIN IJIaBHBIM oOpa-
30M pecypchl JIECHOTO XO34iCTBa M OXOTHI,
TO IO Mepe HUHAYCTpUAIU3alUd MHUPOBOU
SKOHOMHUKH Y€TKO 0003HauMIach HallpaBJICH-
HOCTb Pa3BUTHs AAHHOTO PErHMOHA HA YyCHIIe-
HUE ChIpbeBOM crenuanu3auuu. Komoccaib-
HBIE MacIITa0bl OCBOCHHS PECYpCOB PETHOHA
1 cO00paKeHHsI HAITMOHAJIBHON 0€30ITacHOCTH
moTpedoBaM KOMILIEKCHOTO MOAXOAa K OC-
BOGHHUIO JaHHOH TEPPUTOPUM, HHCICHHOCThb
[IOCTOSIHHO MPOKHUBAIOILEr0 HaceleHUsl KOTO-
poii cocraBmia Ha Havaso 2020 1. 29 muH ye-
noBek. CypoBble NPUPOJHO-KIMMATHUECKHE
VCIOBUSL M COOOpaKEHUST DIKOHOMHIYECKOH
[eecoo0pa3HOCTH  MPEIONPENCTHIA  BBI-

COKYI0 KOHIICHTpAIMI0O 00padaThIBarOIICH
MIPOMBIIIVIEHHOCTH B ropoaax. B To ke Bpe-
M BocnpusTthe Asuarcko Poccum kak
OeckpaiiHell TEpPUTOPUU C HEUCCIKAEMBIM
MIPUPOAHO-BOCCTAHOBUTENIBHBIM ~ MOTEHLIMA-
JIOM HE CII0COOCTBOBAIO OEPEKINBOMY OTHO-
LIEHUIO K OKpYy»Karoulel cpene. B pesynbrare
CIIOKMJIACh CUTYyalus, KOIJa 3KOJOTHYEeCKue
MpOoOIeMBl HAKAILTUBAJIHNCh JIECATHIICTUSIMU,
[Ipyd 3TOM HE NPEINPUHUMAIOCh JEeHCTBEH-
HBIX 1IaroB K UX paspemenuto. OcTpoTy AaH-
HOU TIPOOIIEMBI TTOMYEPKUBACT HAKOILICHHBIN
HW3HOC  TEXHOJOTHYECKOTO  00OpYHOBaHHS
U COOpPY>XEHUH, B TOM YHCJIE IO XPAHEHHUIO
OINAaCHBIX OTXOJOB. JlaHHbBIE 00CTOATENHLCTBA
BEAyT K TOMY, YTO IEHUCTBHE HeOIarompu-
SITHBIX TNPUPOAHO-KJIMMATUYECKUX YCJIOBHM
YCHUJIMBACTCS HEONATONPUATHOW CHTyamuei
C COCTOSIHMEM OKpY XKalollel cpeabl, 4TO OKa-
3bIBA€T 3HAUUTEJIbHOE HETraTUBHOE BIIUSHUE
Ha TpuBJIeKaTeabHOCTh Asuatckoi Poccun
KaK cpeibl POKUBAHUSA U IPOCTPAHCTBA IS
SKOHOMHUYECKOH IesTeIbHOCTH, YTO, B CBOIO
o4yepe/b, YCUIMBAET MUTPALIUOHHBIE HACTPO-
CHHS HACENCHUs, 3aTPyIHSIST (OpMUPOBAHUEC
Ha JaHHON TEpPUTOPUHM COBPEMEHHOW BBICO-
KOTEXHOJIOTMYHON SKOHOMHKH.

HoBas BoiHa cbIpbeBOI MHAYCTpHAIN3A-
nuu Asmatckoit Poccrm, 00ycioBieHHas riaB-
HBEIM 00pa3oM OXHIAHUSAMHU (DOPMHUPOBAHUS
HOBOI'O CYHNEpLHUKIa Ha MHUPOBBIX CBIPHEBBIX
pPBIHKaX, pa3BOpayMBaeTcs, TaKUM 00pa3oM,
Ha (pOHE HAKOMMBIIUXCS 3HAYUTEIBHBIX KO-
JOTHYECKUX MPOOIeM. DTO MPEIBSIBISACT TO-
BEIIIICHHBIC TPeOOBAaHUS KaK K MOHUTOPHHTY
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COCTOSIHHSI OKpY’Kalomed cpemsl M Tpeny-
MPEeKICHAI0 MOTEHIINAIBHBIX YTPO3 HKOJIO-
THYECKON 0e30MaCHOCTH, TaK M K pPealiu3aliuu
MacIITaOHBIX Mep I10 JIUKBUAANNN HAKOIJICH-
HBIX 3arpsi3HEHHA. BMecTe ¢ TeM OCHOBHBIMHU
XO3UCTBYIONIMME CYOBEKTaMH, OKa3bIBalo-
[IFMHY 3HAYUTEIFHOE BO3/ICHCTBHE HA OKpPYIKa-
IOIIYI0 cpeny AsmaTckoil Poccnu, BEICTyAIOT
YacTHBIE KOMITAHWH, YTO AeJaeT 0cobo aKTy-
AJBHBIM BOIIPOC COBEPIICHCTBOBAHUS IIPUPO-
JIOOXPAaHHOTO 3aKOHOMATeIhCTBA. OTHEITHHO
CTOUT TpobieMa 00ecTedeHUs HaIe)KAIIeTo
KOHTPOJISL 3a HEIPOIIONb30BaTeIsIMA B HO-
BBIX TPYIOHOIOCTYIHBIX WJIH 3KCTPEMAaJbHBIX
[0  TPUPOTHO-KIUMATHUSCKUM  YCIOBHSIM
paifoHax IMPOMBIIIJICHHOT'O OCBOCHHUS 3aIlacoB
TIOJIC3HBIX MCKOMIAEMBIX, OCOOCHHO B APKTHKE
u BocTounoit Cubupu.

OTMeTUM, 49TO B COBPEMEHHOW HAy9HOH
JUTEepaType HaKOIUIEH OOTaTBIA ONBIT pa3pa-
OOTKH TIOIXONOB, aKTyalbHBIX UISl PEIICHHUS
yKa3aHHBIX 3amad. Tak, 3a HECKOIBKO Iecs-
TUJICTHHA aKTHBHOTO Pa3BUTHUS UCCICIOBAHUI
B 00JTACTH YCTOHYHMBOCTH pa3BUTHUs pa3pado-
TaHBI ¥ YCIICITHO MPUMEHEHBI IS MpaKTHYe-
CKHX PacyeTOB MHOTHE CEpPHH CTAaTHUCTHYC-
CKUX HWHIUKATOPOB, OTPAXKAIOIIUX B3aMMHOC
BIUSHUEC AaHTPOIOTEHHON HArpy3Kd Ha MpH-
POIHYIO Cpeny M IapaMeTpOB Pa3BUTHS KO-
HomukH (Pearce, Atkinson, 1993; Kubiszewski
et al., 2013; Barrington-Leigh, Escande, 2018;
Hak et al., 2018; Fox, Erikson, 2020). boiub-
10l MHTEpeC BEHI3BIBACT AKTHUBHO pa3BHBa-
IOIIasicss KOHIETIHS «3eJICHON» SKOHOMUKH.
«3eNeHpley TCHICHIINH SIBISTIOTCS TPEHIOM
Pa3BUTHSI COBPEMEHHOW AKOHOMHUKHA H Tpe-
OYIOT HOBBIX HCCIICJOBAHHIA, UYTO OTMEUACTCS
B MocTaHOBOYHBIX pabotax (Porfiriev, 2016;
Bobylev, Solovyeva, 2017; Danilov-Danilyan,
Piskulova, 2015; Glazyrina, Zabelina, 2010).
[IpoGyieMbl KOJTMYECTBEHHON OIICHKH YCTOM-
YUBOCTH pa3BUTUs Kak Ha ypoBHe Poccum
B IIEJIOM, TaK U OTICIBHBIX €€ PErHOHOB IO-
CTaTOYHO MIMPOKO OOCYKJAIOTCS B JIUTEpa-
type. Ilpm »TOM 3HaYUTENBPHOC BHHMAaHUE
yIeNSIeTCs] TIPOBEICHUIO TAKUX OIICHOK MMCH-
HO Ha PErHOHAIBFHOM ypoBHE. PazpaboTaHbl
U IIHPOKO HCIIONB3YIOTCS METOIUKH OICHKHU
MEXTyHapOIHO-TIPU3HAHHBIX ~ WHIUKATOPOB
YCTOMYMUBOCTH JUISI Pa3IMYHBIX PETHOHOB

U MakpoperuoHoB ctpanbl (Bobylev et al.,
2012; Glazyrina et al., 2010; Pyzheva, 2020;
Ryumina, 2013; Korobitsyn, 2015; Pyzheva et
al., 2021). HakoHnen, HeMaJOBa)xHOU MpoOIIe-
MO OCTAlOTCSI OTPaHUUYCHUS HCIIONB30BAHHS
POCCHIICKON MaKpO3KOHOMHYECKOH U OTpac-
neBoi cratuctuku (Bessonov, 2015; Shirov,
2020; Pyzhev et al., 2021).

ITocTanoBka 3agaun

[MomHBIN cHEeKTp OOO3HAUCHHBIX BBIIIC
npobieM TpeOyeT JOCTATOUHO MIHPOKOTO KPy-
ra uccienoBanuil. B paMmkax JaHHOTO UCCien0-
BAaHMS OCHOBHOM aKLIEHT cZIeJlaH Ha BOIIpOCcax
OLIEHKM COOTBETCTBHUS CIIOKMBILUXCS TEHIEH-
nuii B A3marckoir Poccun mpuHOMmam ycTou-
YUBOTO PAa3BUTHs, a TakKKe COOTBETCTBUS
JelcTByomeid B Poccun mpupogooxpaHHON
CUCTEMBI 3aJa4aM HaJjIe)Kallero MOHUTOPUH-
ra ¥ yJnydllleHus KauecTBa OKpY’Karollei cpe-
JBL.

[Ipuopurer passutust Azuarckoit Poccun
KaKk KpPYITHOTO Hay4YHOTO, 00pa3oBaTeIbHO-
ro ¥ IPOMBIIIJIEHHOIO LEHTpa KPUTUYECKU
BA)KEH JUISL IOCTHIKEHUSI CTPATErMuyecKuX Lie-
el couMalbHO-3KOHOMUYECKOIO pPa3BUTHUSA
Poccun. 310 00bBACHAETCA HalM4YMEM 3HAYM-
TenapHOro noreHuuana Cubupu u JanbHero
BocTroka, KOTOpbIH MOXKET OBITH HCIOJIB30-
BaH HEC TONBKO B YCKOPEHHH COOCTBEHHOTO
Pa3BUTHUS dTUX TEPPHUTOpPUH, HO U B obecre-
YEeHUHM YCTOWYMBOIO 3KOHOMHUYECKOI'O pOCTa
Poccuu B nenom. OTOT MOoTeHLUMAN BKIIOYAET
ymoOHOe TeorpaguuecKoe MOI0KEHUE B HEIO-
CPEACTBEHHOH OJM30CTH K CaMOMYy OOJIBIIOMY
B MHUpPE U JUHAMUYHO Pa3BUBAIOILEMYCS PHIHKY
A3HMaTcKko-THUXO0KEaHCKOI0 PernoHa, HaJIu4ue
KpyIHEHIINX B MUPE 3a11aCOB IPUPOAHBIX pe-
CYpCOB, OOMJIHE TYpPUCTCKO-PEKPEAITHOHHBIX
00BEKTOB, TPAHCIIOPTHBIX y3JI0B M MarucTpa-
e, pa3BUTYIO IPOU3BOJCTBEHHYIO U HAYYHO-
00pa3oBaTeIbHYIO chephl.

OnHakO WMMEIONIMNACA moTeHmran Asu-
arckoii Poccnnm 1o cux mop 3ddeKkTHBHO
HE HUCIOJIb3YETCs, Hapsy € MpeuMyIlecTBa-
MU CYLIECTBYIOT JIOCTaTOYHO CEPbE3HBbIE BBI-
30Bbl U YI'PO3bl, @ Pa3BUTHE PErvuoHa JajeKo
oT «ycTtoiuuBoro». Habntonaercs 3HaunTesb-
HOE€ OTCTaBaHUE OT CPEIHEPOCCUHCKOIO yPOB-
HSl TI0 KJIIOUYEBBIM COLIMAJIbHBIM IOKa3aTeslsiM
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(o)kugaeMoi  MPOJOIKUTENIBHOCTH — JKU3HHU,
OTHOIIEHHUIO CPEAHEYIIEBbIX T0XOA0B K IIPO-
JKUTOYHOMY MHHUMYMY, OO€CHEeYeHHOCTU
TPAHCIIOPTHOHN, (PMHAHCOBOW W COIMAJIbHOU
nHppacTpyKTypamMu U Ap.). Pernon cramku-
BAeTCs C BBIBO30M KalMTala U OTTOKOM Hace-
JIEHUS B €BpOIeHCcKyIo yacTh Poccuu u 3a rpa-
Huny. Poccuiickue Hamtyyuime AOCTYIHBIE
TEXHOJOI'MM [JOIYyCKAalOT IpeBbILIeHHE o0pa-
30BaHUs 3arps3HAIOIIMX BEIIECTB HA MHOTHMX
[IPOU3BOJCTBAX [0 CPAaBHEHUIO C MUPOBBIMU
HopMaMmu. HakoHnen, 3HauuTeNbHYIO NpoOie-
MYy MpPEICTaBIsAeT COCTOSHHUE OKpYyXKaromien
cpensl Azmarckoii Poccum.

3arpsizHeHHe aTMoc(hepHOTO BO3AyXa

CormacHo o¢uIUaNIbHEIM TaHHBIM Poc-
crara, B 2018 1. mo cpaBuenuio ¢ 2008 . BbI-
OpOCHI 3arps3HSIONIUX aTMOC(epy BEUICCTB
B Poccun cokpatmnuce Ha 4,8 %, npu 3TOM
B Asmarckor Poccmu — mHa 17,0 %. Omaako
JIOCTOBEPHOCTh MPUBEACHHBIX MaHHBIX BBI-
3pIBaeT coMHeHus. Tak, B 2013 r. usmMeHunIach
METOAMKA y4eTa BHIOPOCOB OT MEPEIBIIKHBIX
ncrounnkoB (Pacmopspkenne Pocrpupomnan-
3opa ot 01.11.2013 N6-p), manHBIE IO KOTO-
PBIM CTaJ MpeaocTaBIATh Pocmpuponnaasop.
Jo oToro meHCTBOBAIM METOHOIOTHICCKUE
pexomeHanuu, paspadoranaeie OAO «HUU
Atmocdepay. HoBast MeToquka HEe YYUTHIBA-
€T MHOTHE TapaMeTphl (pacxoj TOILINBA aB-
TOMOOWJIBHBIM TPAHCIIOPTOM H €ro KadecTBo,
Crennu(uKy HACEICHHBIX ITYHKTOB (IIPOOET,
POOKH, 3MMHHIA 000TpeB), N3MECHEHUE CTPYK-
Typbl aBTOMOOWIICH Ka)KJOTO OJKOJIOTHYe-
ckoro kiacca). Tak, B pe3ynbraTe mepecueTa
nokasareiieii mo HoBouW Mertoaumke B 2010 1.
o cpaBHeHuto ¢ 2009 1. B A3uarckoit Poccnn,
HECMOTPsI Ha POCT aBTOIapKa, Ha 6,5 % coxpa-
TUJIUCH BBIOPOCHI OT TIEPEIBUKHBIX UCTOYHH-
koB. B 2020 r. poccuiickasi CTaTUCTHUKA OISITH
Iepenuia Ha HOBYIO METOOUKY (C yd4eToM
TpeboBanmii TamoxkenHoro Coroza u ODCP
K DKOJIOTHYECKHUM KJIaccaM aBTOMOOMIICH U Ka-
YeCTBY M THUIIAM TOIUINBA), COTIACHO KOTO-
poii BEIOPOCH OT MEPEABMKHBIX HCTOYHIKOB
B 2019 1. B enmom mo Poccun cokparwmmmcsh B 3
pasa ot ypoBHs BeiOpocos 2018 1. B cBoto oue-
penb, mHGOpMaIHs 0 BRIOpocax B aTMochepy,
OTXOMSIIIUX OT CTAIIMOHAPHBIX HCTOYHHKOB,

COCTaBJISICTCS Ha OCHOBE OTYETOB O BRIOPOCAX,
MPEIOCTABIAEMBIX CAMUMU MPEAIPUITUAMH,
KOTOpBIE 3aMHTEPECOBAHBl B 3aHMKEHUU HX
00BEMOB /ISl YMEHBIIEHHU S I1JIaTeXel 3a Hera-
THBHOE BO3JIEHICTBUE HA OKPYKAIOILYIO CpPey.

B To xe Bpems HpOBEpPUTH JOCTOBEP-
HOCTb OTYETHBIX JAHHBIX HE IPEICTaBIACT-
Cs BO3MOXKHBIM H3-32 yCTapeBLIEH CHCTEMBbI
MOHMTOPMHIAa W HeJoCTaTKa CTaHLUMM s
HaOTIONEHUS 3a cocTOsTHUEM atMoc(epbl. Ha-
npumep, B 2018 1. B SImano-Henerrkom aBTO-
HOMHOM OKpyre u B EBpeiickoil aBTOHOMHOH
00JacTH MMEJOCh BCEro IO OJHON CTaHIUH,
a B PecyOnmuke Anrtaii MOHHUTOPUHT aTMOC-
(depHOro BO3AyXa HE MPOBOAHUTCS BOOOIIE'.
MHorue ctaHuu ObUIM YCTaHOBJIEHBI Ooliee
10 met Hazaj, KOr/a MCTOYHUKH BBIOPOCOB,
MaccoBas 3aCTPONKa, CXEMBI aBTOOPOT OBLITH
COBCEM JIpyTMMH. B COBpPEMEHHBIX YCIOBHUAX
MIOCTHI HAOMIOACHUH 32 COCTOSIHUEM aTMoc(e-
pHI 9acTo He GUKCUPYIOT MaKCHMaJIbHBIC 3aI-
[OBbIE BHIOPOCHI WJIM HE MOT'YT OIpEAEIUTh
OTBETCTBEHHBIE 38 HUX MPEAIPUITHUS.

Hauxynmas cutyauust ¢ 3arpsi3HeHU-
eM arMocepHOro BO3MyXa HaAOTIOmACTCS
B Cubupckom ¢enepaibaom okpyre (CDO).
[lo mamHBIM PoccraTa, BEIOpOCHI B atMoc(e-
Py, UCXOASIIME OT CTAllMOHAPHBIX HCTOYHH-
KOB M aBToTpaHcnopta, B CDO cocTaBisior
6ompme 20 % cymMmapHOro o0beMa POCCHU-
CKUX BBIOpOCOB. CpemHemyIIeBEIC BBIOPOCH
(403 xr Ha uyenoseka B 2018 1.) mouTH B 2 pasza
MPEBBILIAIOT CPEIHEPOCCUIUCKUNA IOKa3aTelb
(220 xr). bompme Bcero Ha aymry Hacene-
HUS BBIOPOCOB OT CTAIIHOHAPHBIX HCTOYHH-
KOB TIPOM3BOAUTCA B XaHTHI-MaHCHIICKOM
AO (827,7 xr Ha uwenoBeka B rox), B SImano-
Henenikom AO (1371,5), KpacHosipckoM kpae
(806,9), Uyxorckom AO (460) mpu cpemnero-
JIOBBIX AYILIEBBIX BbIOpocax B Poccuu B 1iesom,
paBubIX 116,5 KT Ha YenoBEKa B TO/I.

B 2018 r. mo cpaBuenuto ¢ 2010 r. B va-
CTU PETMOHOB HAOJIONAETCS CYIECTBEHHBII
pOCT BBIOPOCOB OT CTAIIMOHAPHBIX HCTOY-
HUKOB (B TromeHckoi oOmactu (6e3 XMAO
u SIHAO) — na 62,1 %, Xakacuu — Ha 10,9 %,
Upkytckoir obnactu — Ha 7,3 %, Sxyrtum —

! TocymapctBeHnbiit mokiaan «O cOCTOSHHH U 00 OXpaHe

okpyxatoiei cpenst Poccuiickoit @enepanuu B 2018 rogy»
(2019). M.: Munnpupoxs! Poccnn; HITIT «Kamactp». 844 c.
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Ha 59,1 %, Kamuarckoro xpas — nHa 10,3 %,
B MarajaHckoi o6mactu — Ha 13,8 %, B Uy-
KOTCKOM aBTOHOMHOM okpyre — Ha 7.4 %).
B OoXBIIMHCTBE pPETHOHOB YBEIUYIIIHCH
00BeMBl BHIOPOCOB OT IEPENBUIKHBIX HCTOY-
HUKOB (cujbHEe Bcero B PeciyOnuke AnTait —
Ha 23,4 %, B bypsituu —ua 47,9 %, B Xabapos-
CKOM Kpae — Ha 24,8 %)).

[lo nmanHbIM 10KTa10B «O COCTOSHHUM
u 00 oxpaHe OKpyskaromei cpeasl Poccwii-
ckoit denepanuny, exxerogHo B 10—15 ropo-
nax COO ¢ukcupyeTcs: IpeBBIIICHUE OMy-
CTUMBIX JIHIMHUTOB 3arpsA3HEHHs] BO3YIIHOIO
Oacceiina B 10 u Gosee pa3 (Takoe 3arpsizHe-
HHE XapaKTepu3yeTcs Kak Boicokoe). B 2018 1.
B 26 ropogax CDPO (HUKCHPOBAIOCH BBICOKOE
1 OYCHDH BBICOKOE 3arps3HCHHE aTMOC()EPHOTO
Bo3ayxa’ (B 2019 r. B 22 roponax). bosee 55 %
ropojckoro Haceinenus CPO (6omee 9 MiH
YeJIOBEK) JIbIIIAT BO3IyXOM HU3KOI'O KauecTBa
(B pecriyonukax TeiBa m Xakacus, B AnrTaid-
ckoM U KpacHospckom kpasix, B UpkyTckoit
u HoBocubupckoii obmactsx — 6onee 60 % Ha-
cenernsi). OcobeHHO HeOIAronpusTHAs JKO-
Joruyeckasi cuTyauus cioxuiack B KpacHo-
spcke, Kemeposo, HoBoky3Hnenke, Hopuibcke,
Bbparcke, Aurapcke. [1o onerke skcrieproB Na-
cruryTa biskemura®, HOpuiibck BXOIHT B Jie-
CATKY CaMbIX I'PA3HBIX ropojoB mupa. Ha ero
monto mpuxoautcest 10 % Bcex pocCHHCKHX
aTMOC(EepHBIX BEIOPOCOB U 2 % MUPOBBIX
BBIOPOCOB yIJIEKUCIIOro ra3a. Takke 4pe3Bbl-
yallHO 3arpsA3HEHHBIM BO31yX HalmronaeTcs
B Kpacnosipckom kpae. ITo naHHbIM pediTuHra
IQAir kommanuu AirVisual* (mamusie 3a dhes-
panb 2020 1.), KpacHosipck ctam nepBbIM cpe-
U KPYIHEHIINX TOpOIOB MHUpa IO YPOBHIO
3arpsA3HEHUs] BO3JyXa, OOOWIS WHIUHCKUN

2 VpoBeHb 3arpsi3HeHHs arMoc(epbl CUMTACTCs OYeHb

BEICOKHM 1ipu U3A, paBueiM wmwm Oomsme 14, U3A
(KOMIIIIEKCHBIH HHJICKC 3arpsA3HEHUS aTMocdepsr)
paccuuTHIBaCTCS o 3HAYEHUSM CPEIHETOJIOBBIX
KOHLICHTPALHH IISITH 3arpsI3HSIONIMX BEIECTB.

3 Blacksmith Institute —  HayYHO-MCCIEIOBATEIBCKHI
uHcTuTyT (OCcHOBaH B 1999 T, pacnonoxen B Hpio-Hopke),
3aHHMAIOLIHIICS IPOOIeMaMU KOOI HHL.

4 AirVisual — MexayHapomHas KOMMepuYecKas KOMITaHHS
(CIUA, Ileituapus, Kuwuraii, cymectsyer ¢ 2015 r),
MIPOU3BO/AIIAST MOHUTOPBHI KauyecTBa BO3JyXa, OCHOBAHHEIC
Ha HOBEHIINX pa3paboTKax B OONACTH Ja3epHBIX CEHCOPOB,
pa3padarbiBaeT KPyMHEHIIy0 B MUpe 0a3y JaHHBIX O KaUeCTBE
BO3/IyXa B TOPOJaxX MHUpa.

ropoa Mymo6au. Jlumb B cemu ropogax COO,
B KOTOPBIX BeJIETCS HAOIIOIEHUE 3a COCTOSHU-
€M aTMOC(EepBI, 3arpsi3HEHIE BO3IyXa KIIACCH-
(bHUIIPOBAIOCH KaK HU3KOE.

B JlanbHeBOCTOYHOM  (perepalibHOM
okpyre (JIBO) ¢ BBICOKMM U OY€Hb BBICOKHUM
3arpsi3HEHUEM aTMOC(HEPHOTO BO3/IyXa HACUH-
teiBajiock B 2018 1. 10 ropomos u B 2019 r.— 11
roponoB. Cpeau Hux: I'ycunoosepck, CeneH-
TUHCK, Y7naH-Y», Yccypuiick, YernqomsbiH,
Uura, HOxno-Caxanuack. [lomsi HacelleHUs,
MIPOYKUBAIOIIET0 B HEOJIArONpPUsTHBIX 3KOJO-
FHYECKUX YCJIOBUAX, cocTaBiseT 25 % Hace-
nenust JIBO (Oonee 2 miuH venosek). B Byps-
THU B YCIIOBHUSIX TIOXOTO Ka4eCTBa aTMOC(EpHI
npoxuBai B 2018 1. 81 % nacenenus, B EB-
peiickoit AO — 65 %, B 3a0alikaIbCKOM Kpae,
Awmypckoiif 1 CaxaImHCKON 00JIACTSIX — IMTOYTH
[I0JIOBUHA HAaCeJIEHUSI.

Bo MHOrux ropopax HOBBIIIAIOTCS CpPe-
HEro/IoBble KOHILIEHTpPALlUU  3arpsi3HSIOMIHNX
atMocepy BemecTB oTHocuTenbHO T1JIK.
B TO Xe Bpems B mociieiHHE TOJbl 3aKOHO-
natexbHO Obutn ToBbIeHB! [1/IK 3arps3ms-
IOMHUX aTMOC(epy BEmeCTB (HApuMep, s
¢dopmanpaeruaa B 2014 1. B 3,3 pasa, mius ¢e-
Homa B 2015 1. B 2 pa3a, a B 2017 1. eme B 1,7
pasa, ¢ 1999 mo 2017 1. MakcUManbHO pa3oBast
K nus MetunmepkanTaHa Oblia MOBBIIIEHA
B 660 pa3)®. TakuM 00pa3oM, CTaTHCTHKA KOH-
HEHTPAIUHN 3arps3HAIOMAX aTMocdepy Be-
LIECTB HE B [IOJIHOM MEPE OTpaXkaeT peajbHy1o
ITUHAMHKY YPOBHS 3aTPs3HEHUS aTMOC(EpHO-
ro BO3ayXa.

3arpsi3HeHHe BOIHBIX pecypcoB

OCHOBHBIM (DaKTOPOM 3arpsi3HCHHS I10-
BEPXHOCTHBIX BOJ SIBIISIETCS cOPOC 3arpsi3HEH-
HBIX cTOUHBIX BoA. [To manusiM PocBoapecypca,
3a 2018 . oOmuit 00beM cOpoca 3arpsI3HEHHBIX
CTOYHBIX BOXI B A3maTckoil Poccuu cocraBumin
11,8 miapa m® — mouru 20 % ot obimepoccuii-
ckoro copoca. Bmecte ¢ Tem ¢ 2010 mo 2018 r.

> Comcok ropomoB Poccun ¢ HamOOMBIINM  ypOBHEM

3arpsisHeHus armMocdepHoro Bozayxa (2020) // denepasbHas
citysk0a o THAPOMETEOPOIOTHI M MOHHTOPHHT'Y OKPYKaOIIEi
cpenbl— [http://voeikovmgo.ru/?id=681&lang=ru]

¢ Hopwmarussl I[IJIK n ux usmenenus / VHpopMamoHHbIi
noptan «Jko/lenox». 11 oxta6ps 2019 r.— [https://ecodelo.org/
rossiyskaya federaciya/44771-normativy pdk i ih izme-
neniya]
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00BeMBI 0011Iero cOpoca 3arps3HEHHBIX CTOU-
HBIX BOJl CHMJKAIOTCS IPAKTUYECKH BO BCEX
pernonax (kpome XaHThI-MaHCHICKOTO aB-
TOHOMHOI'0 OKpyra, Anrtaiickoro kpas u Tom-
CKOH 00JIacTH) U B KPYIHBIX 3arps3HSIONIIM
BOJIHBIE PECYPCHI FOpoax.

B nenom curtyanus ¢ BOZTHBIMH pecypca-
MH B peruoHax azuarckoit yactu Poccuu cono-
CTaBHUMa CO CPEJIHEPOCCUNCKOM: cpenHeayIe-
BbIe 00BEMBI cOpOca 3arpsS3HEHHBIX CTOYHBIX
Bog B CDO, [IBO u B cpegnem mo Poccun co-
CTaBIIOT OKOJIO0 90 Ky0 M Ha YeloBeKa, B pe-
ruoHax TroMeHCKoH o0nacTu — MeHbLIe (OKO-
70 50 xy0 M Ha yenoBeka). OTHAKO OCHOBHBIC
OYUCTHBIE COOpYykeHusa B Azuarckoil Poccum
BBOAMJINCH B JIEHCTBHUE €LIe B COBETCKOE Bpe-
Ml U ABJSIOTCHA, KaK IPABUJIO, TEXHUYECKU
ycrapeBIMMHU. CHUCTEMa OUUCTKHU HY’KJaeTcs
B PETYJISIPHOM PEMOHTE M 3aMEHE, OJHAKO pe-
THOHAJIBHBIC OFOIIKETHI M OIOIKETHI TPEIITPH-
SATHH HE TI03BOJIIIOT 00ECIICUNBATh JOJIKHYIO
OYUCTKY cOpocoB. CHTyalusi OCIOKHSCTCS
TEM, YTO MHOTUE MaJjble NPEeINpUsATHsI HaX0-
ISITCSL B YACTHOM COOCTBEHHOCTH M HE UMEIOT
BO3MOKHOCTH OYHUIIATH CTOKH (3TH 3arpsI3HEH-
HBIE CTOYHBIC BOJBI CTATUCTHYCCKU HE (DIKCH-
pytoTcs).

Taxxe Hy’)KHO UMETb B BUAY, YTO IS BO-
ITHBIX PECYpCOB OBLTH 3aKOHOJATEIHHO MOBBI-
LIEHbl HOPMATHUBBI IMPEAEIbHO JONYCTHMOIO
conepxkanus (I1JIC) mHOrMX 3arps3HSIOMINAX
BELLECTB B COCTaBe CTOUHBIX BOJI, KOTOPOE pa-
Hee I03BOJISIJI0 OTHECTU UX K KaTeropuu «3a-
TpS3HEHHBIX». TakuM o0pa3zom, coOmpaemble
B paMKax rocyJapCTBEHHOW CTaTUCTHKU JaH-
HBIE 0 cOpocax 3arps3HCHHBIX CTOYHBIX BOJ
B OacceilHbl pek He MOT'yT OBbITh IOCTaTOYHBIM
OCHOBaHUEM [UIi OLEHKH H3MEHEHMs Kaue-
cTBa BoA. Tak, yeTelpe KpyIHble peku A3uar-
cxoii Poccun (Enuceit, Amyp, O0b u Kosnbima)
OCTAIOTCS 3arps3HEHHBIMU, Ha UX JOJI0 IPHU-
XOIIUTCS TOJOBHHA BCEX CIydaeB 3a(pUKCHPO-
BAHHOI'O SKCTPEMAJIBHO BBICOKOTO M BBICOKOI'O
3arpsi3HeHus1 poccuickux pek B 2018 r. Otn
pPeKH BXOIAT B JIECATKY CaMbIX I'PS3HBIX peK
Poccun.

HaGnronaroress skosornyeckue mnpooie-
MBI B IPUOPEKHBIX BOAAX MOpPEH U OKEaHOB,
OMBIBAIOLIUX TEPpUTOpUI0 A3uarckoil Poc-
cuu. K npumepy, MakcuMalilbHOE COAEp)KaHUE

YIJIEBOJOPOJAHBIX COEAUHEHUI B Bogax ABa-
yuHcKor ry0Obl (Kamyarka) B 2017 u 2018 rr.
coctaBuio 4 I1JIK. CpenneromoBoe 3HaueHue
KoHIIeHTpanuu (GerosioB B 2018 1. paBHAIOCH
2,0 ITJIK, a makcumanpHOE — 20 ITJK. OTnens-
HYIO TpOOJEeMy IIpeICTaBIsCT 3arps3HCHUE
o3epa balikal, cTaakuBarowmWerocs ¢ yrpo3oiu
IKOJOTHYECKOH KaTtacTpo(psl OT HEOUHIICH-
HBIX BoJ baiikansckoro 1BK.

OTXO}ILI NMPOU3BOACTBA U l'lOTpeﬁJ'[eHI/IS[

Cutyanusg ¢ HaKOILUIGHHMEM OTXOJOB
B Asumarckoil Poccun ciioxunach KatacTpo-
¢ugeckas. 3a mociegHee ACCATIIIETHE 00BEM
00pa30BaHHBIX OTXOAOB BBIPOC B A3HATCKOU
Poccum B 2,2 pa3sa (B uesiom no PO —na 87 %).
Cubupckuii ¢denepadbHBIH OKPYT SBISACT-
csi aOCOJIIOTHBIM JIMAEPOM IO KOJUYECTBY
oOpa3oBaHHBIX 0TX0JI0B B Poccum: B 2018 T.
00BeM 00pa30oBaHHBIX OTXOIOB COCTABHII
66,2 % oT 00IIero KoJu4yecTBa IO CTpaHe.
Takoit KpymHBIH 00HEM OTXO/IOB CBSI3aH C aAK-
TUBHOW 1OOBIUEH TIONE3HBIX WMCKOMAeMBIX,
a Takke ¢ o0pa3oBaHUEM OOJBIIOTO KOJIHYE-
CTBa BCKPBIIIHBIX [TOPOJ, KOTOPBIE ABIAIOTCS
0TX0/10M V KJjlacca OIacHOCTU U 00BbEM KOTO-
peix B 2018 1., mo marmHBIM Pocnpupognanzo-
pa, coctaBmI 0K0JI0 99 % oT obrmiero oobeMa
obOpaszoBanus otTxonoB B CDO. Cpeaneny-
meBoe oOpasoBanue oTxonoB B CDO Goinee
4YeM B 5 pa3 OpeBBIIAET CPEIHUUN POCCHU-
cKkuil ypoBeHb, B JIBO — Gonee yem B 3 pa3sa.
Bonpiie Bcero oTXoA0B Ha IyLly HaceleHHs
(6omee 400 T Ha YenmoBeKa B roj) ooOpasyeTcs
B Xaxkacuwu, B JAxytuun, Kemeporckoit u Mara-
JIaHCKOH o0macTsax, YUyKOTCKOM aBTOHOMHOM
OKpYyTe.

Haunbonpuryto 105110 B peruoHax 3aHU-
MalT IPOU3BOJACTBEHHBIE OTXOIbl (Dosee
90 %), oOmmii 00beM HAKOIUIEHUsS KOTOPHIX
B Asuarckoii Poccum cocraBisier AecATKU
MUJUTHAPIOB TOHH. Bo Bpems pa3paboTku Me-
CTOPOKJICHHH, a TaKkke mepepaboTku U 000-
raimieHusl IOJIE3HBIX MCKONAeMbIX Ha MpH-
Jeraux K OpeAnpUATHsIM TEpPpUTOPULX
HAKaITMBAIOTCS TBEPABIC OTXONBI JOOBIYH
(oTBajbl, OKUCIIEHHBbIE PYIbI, Wbl B Ipyrax
HEUTpalnu3aluyd PYIHUYHBIX BOJ), XBOCTBI
(oTX01BI OOOTAIIEHHU S [TOJIE3HBIX HCKOIIAEMBbIX,
HMMEIOLIe MUHUMAaJIbHOE COAEPIKAHUE IOJIE3-
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HOTO KOMIIOHEHTa — TaK Ha3bIBaCMBbIC ITYCThIC
MTOPO/JIbI), OTXOJBI METAJITY PrUYeCKOM (IIJIaKH,
30J1BI U JIP.) ¥ THAPOMETAILTY PrUUecKon (Ima-
MBbI) TiepepaboTKu. JlaHHBIE OTXOMBI HapyIIa-
IOT €CTECTBEHHEBIE OHON€OXMMHYECKHE I[U-
KJIbl, 3aHHMAIOT 3HAYWTEJIbHBIC TEPPUTOPUHU
JUIS CKJIQJIMPOBAHUS, 3arpSI3HSIOT BPEIHBIMU
M TOKCHYHBIMHU BEIIECTBAMHM, ILUILIO, Ia30-
00pa3HBIMH BBIJICIICHUSIMH aTMOC(epy, TOYBY,
MMOBEPXHOCTHBIE M TIOA3eMHBIC BOJBI. Oco0yI0
9KOJIOTHYECKYI0 YIpo3y HECYT XBOCTOXPAHH-
aunia (MUTAMOXPaHMIIMING), MHOTHE M3 KOTO-
pBIX ObLIH MOCTpOeHBI jJo 1970-x TT., Korjia
HX JKOJIOTHYecKas OIacHOCThL He OblIa II0JI-
HOCTBIO OCO3HAHAa W HOPMBI CTPOUTEIHCTBA
He OBl cTpOruMHU. B HacTosIee BpeMs BO3-
HUKAIOT Pa3JIOMbI Ha JIHE TAKUX COOPYKCHUH,
M0 HUM TPOUCXOJAT YTEUKH 3arpsi3HSIOIMIHX
BOJIHBIC PECYpPCHI BEIIECTB, TaKXkKe (PUKCHPY-
eTCsl M 3arpsi3HeHUe aTMoc(epHOro BO3AyXa.
MHorue u3 TaKuX XBOCTOXPAHHIIHII PACTIONO-
JKEHBI B YepTe TOPOJOB W TMOCEIKOB. B TO ke
BpeMs B 3TOM chepe MPaKTUIECKH OTCYTCTBY-
€T CHCTeMa 3KOJIOTHYECKOr0 MOHUTOpPHHTA
W TIPETY TIPS ICHUS.

3akJ/ouenne

K coxxaneHHIo, MOXXKHO CJieJlaTh BBHIBOJI,
YTO CJOXHUBIIASICSA CUTYyaruss B A3UATCKOU
Poccun mpoTuUBOpEYNT MPUHIIUATIAM YCTOM-
YUBOTO pa3BUTHS. B yrogy skoHOMUHUe-
CKOMY pPa3BUTHUIO CTpaJaeT DJKOJIOTHYECKas
COCTaBIAIONIAs YCTOWYUBOCTH: KPYITHBIC
MPEPUSITHSI OKa3bIBAIOT COBOKYITHOE HETa-
THBHOE BIIMSIHME Ha OKPYKAIOIIYIO Cpemy.
Bo muorux ropomax Asmarckoit Poccun xnm-
MaTHYECKUE M TOMOTpauIecKue YCIOBHS
HE CIOCOOCTBYIOT PACCEUBAHMIO OITACHBIX
MMPUMECEH, YTO BEJIET K YXYAIICHUIO JKOJO-
TUYECKOW CHTyallMu B PETHOHaX. A KIWMAaT

Cnucoxk JuTeparyphbl

CHOUPCKUX W JaJBHEBOCTOYHBIX PETHOHOB
OTIUYACTCSI OOMIINEM aHTUIIUKIOHOB, KOTO-
pBIE TPETSTCTBYIOT PACCEHBAHHUIO BEIIECTB,
MOJHUMAIOIINXCS B arMocdepy. 3HAUUTeb-
HYIO IPOOJIEMY MPEACTABIISIIOT HAKOIIJICHHBIE
OTXOIBl W 3arpsA3HCHHS BOIHBIX PECypPCOB.
B 10 e BpeMs cucTeMa MOHHTOPHHTA 3a Ka-
YeCTBOM OKPYIKAIOMIEH Cpembl HYKIAeTCs
B CYIIECTBEHHOM Pa3BHTHH.

s M3MEeHeHUs CHUTyallud HEeoOXOIHu-
Ma HWHCTHUTYLIHOHAJBbHAs NEPECTPOHKa yCio-
BUH B3aWMOACHCTBHS OOMIECTBAa M MPHPOIBL
CymecTByfomme Kak aJMHHHCTPAaTHBHEIE,
TaK M DKOHOMHYECKHE WHCTPYMEHTHI (op-
MHUPOBaHUS U PETyIUPOBAHHS SKOJOTHUCCKU
OTBETCTBEHHOTO IIOBEJCHHUSI HE paboTaroT.
He BromomHseT HEOOXOMUMBIX CTHMYIHPY-
IOMUX W KOMIICHCAIIHOHHBIX (QYHKIHMH Me-
XaHW3M IUIaTHl 32 HETaTHBHOE BO3ICHCTBHE
Ha OKPYJKAIOIIYIO CPEedy, PEryJspHO IIPEBHI-
IIAfOTCS TIPEIEIBHO JOITYCTHMBIC KOHIICHTPa-
WU U COACp)KAHUE 3arps3HSIONINX BOITHBIC
U aTMOC(EepHBIE Pecypchl BEMIECTB, TOPMO-
3T peopMbl B chepe oOpalieHns ¢ 0TXO/a-
Mu. HeoOXoammo COBEpIICHCTBOBATH CyIIle-
CTBYIOIINE PETYIHPYIOIIHE WHCTPYMEHTHI
TPUPOIOOXPAHHOHN JEATEIBHOCTH U BBOIUTH
B MIPAKTUKY HOBBIC MEXaHU3MBI, d(PPEKTHBHO
paboTaroniie B pa3BUTHIX CTpaHaxX: TOPTOBIIS
KBOTaMH Ha BBIOPOCHI, OAHKH U OHPXKHU TpaB
Ha 3arps3HCHUE, YIIIEPOAHBII HAJIOT U Jp.

be3 mpuHsATHS NeHICTBEHHBIX MEP €CTh Be-
POSITHOCTB TOTO, YUTO 32 CUET YCKOPEHHOTO pa3-
BuTHsl Asmarckas Poccust «mOTSHET» BBEpX
9KOHOMHUKY Poccum, HO W «IOTSHET» BHH3
AKOCUCTEMY HE TOJIEKO CTPAHBI, HO U ITAHESTHI
B IIEJIOM (C yYETOM TOH PO, KOTOPYIO UTpa-
0T JIeca, 3armachl IPecHOi BOIBI, MHOTOOOpa-
3ue OMOJIOTHYECKUX M PACTHUTCIBHBIX BHJIOB
Asmarckoit Poccun u T. 11.).

Becconog, B.A. (2015). Uto coxpaHHT AJIist HCTOPHH POCCHIICKasi CTATUCTUKA // BOIPOCH SKOHOMHKH,
1, 125-146. DOI: 10.32609/0042—8736-2015-1-125-146.

Boosines, C.H., Munakos, B.C., ConosbeBa, C.H., TpeTbsiko, B.B. (2012). Dk070r0-3KOHOMUYECKU I
naaekc peruonoB P®. Meronnka m mokasarenu pacueta. MockBa. PUO Hosoctu. 150 p. — URL:

[https://wwf.ru/upload/iblock/dc8/index.pdf].

Janumnos-Jdaunwnss, B.W., [Tuckynosa, H.A. (2015). YcToiiunBoe pa3BuTHE: HOBBIC BBI30BbL. MOCKBA,

Acmexrt [Ipecc. 336 p.

-1005 -



Vadim M. Gilmundinov and Tatyana O. Tagaeva. Environmental Aspects of the new wave of raw materials...

I'naseipuna, W.I1., 3a6enuna, U.A., KneBakuna, E.A. (2010). YpoBeHb SKOHOMHYECKOTO Pa3BUTHS
W pacIpe/esicCHUEe KOJOTHYECKOW Harpy3ku Mexay peruonamu P® // XKypHan HOBOH SKOHOMHYECKOM
acconuanmu, 7, 70—88.

Kopobunbia, B.A. (2015). MeToauueckuii MOAX0M K Y4YEeTy MCTOLICHHS MPHUPOJHBIX PECYpPCOB,
M3MEHEHUE COCTOSHHS OKpPY’)KaIOIIeH cpelbl W YeNIOBEYeCKOro KalluTala B BAJOBOM PETHOHAIBHOM
npoaykre / JKoHOMHUKa peruoHa, 3(43), 77-88. DOI: 10.17059/2015-3-7.

Iopoupses, B.H. (2016). «3encHbie» TEHACHIMH B MHPOBOW (MHAHCOBOW cucTeme // HpoBas
SKOHOMHKA U MEKIYHapOJIHbIE OTHOMIEeHHS, 60, 9, 5-16.

Promuna, E.B. (2013). Dxonoruvecku ckoppextupoanubiii BBIT: cdepsl HCTONB30BaHUS U TIPOOIEMbBI
olieHKH // DxoHOMHUKa pernona, 4(36), 107-115. DOI: 10.17059/2013—4-10.

References

Barrington-Leigh, C., Escande, A. (2018). Measuring Progress and Well-Being: A Comparative Re-
view of Indicators, In Social Indicators Research, 135(3), 893-925. DOI: 10.1007/s11205—-016—1505-0.

Bessonov, V.A. (2015). Chto sokhranit dlya istorii rossijskaya statistika? [What Will the modern Rus-
sian Statistics have in Store for history?], In Voprosy Ekonomiki [Voprosy Ekonomiki], 1, 125-146. DOI:
10.32609/0042-8736-2015—1-125-146.

Bobylev, S.N., Minakov, V.S., Solovyeva, S. V., Tretyakov, V.V. (2012). Ekologo-ekonomicheskij indeks
regionov RF. Metodika i pokazateli rascheta [Ecological and economic index of the regions of the Russian
Federation. Calculation methodology and indicators]. Moscow, WWF Rossii, RIA Novosti, 150 p. — URL:
[https://wwf.ru/upload/iblock/dc8/index.pdf].

Bobylev, S. N., Solovyeva, S. V. (2017). Sustainable development goals for the future of Russia. /n
Studies on Russian Economic Development, 28(3), 259-265. DOI: 10.1134/s1075700717030054.

Danilov-Danilyan, V.I., Piskulova, N.A. (2015). Ustojchivoe razvitie: novye vyzovy [Sustainable De-
velopment: New Challenges]. Moscow, Aspekt Press, 336 p.

Fox, M.-J. V., Erickson, J. D. (2020). Design and meaning of the genuine progress indicator: A sta-
tistical analysis of the U.S. fifty-state model. In Ecological Economics, 167, 106441. DOI: 10.1016/j.ecole-
con.2019.106441.

Glazyrina, I.P., Zabelina, I.A. (2020). Jevons’ paradox: do Russian environmental institutions contrib-
ute to green growth? In Journal of Siberian Federal University — Humanities and Social Sciences, 13(4),
496-506. DOL: 10.17516/1997-1370—0584.

Glazyrina, I.P., Zabelina, I.A., Klevakina, E.A. (2010). Uroven’ ekonomicheskogo razvitiya i raspre-
delenie ekologicheskoj nagruzki mezhdu regionami RF [The level of economic development and the dis-
tribution of the environmental burden between the regions of the Russian Federation], In Zhurnal Novoj
ekonomicheskoj associacii [The Journal of the New Economic Association], 7, 70—88.

Hak, T., Janouskova, S., Moldan, B., Dahl, A. L. (2018). Closing the sustainability gap: 30 years after
«Our Common Futurey, society lacks meaningful stories and relevant indicators to make the right decisions
and build public support. In Ecological Indicators, 87, 193—-195. DOI: 10.1016/j.ecolind.2017.12.017.

Korobitsyn, B.A. (2015). Metodicheskij podhod k uchetu istoshcheniya prirodnyh resursov, izme-
neniya sostoyaniya okruzhayushchej sredy i chelovecheskogo kapitala v valovom regional’nom produkte
[Methodological approach to accounting for the depletion of natural resources, changes in the state of the
environment and human capital in the gross regional product], In Ekonomika regiona [Economy of Region],
3(43), 77-88. DOL: 10.17059/2015-3-7.

Kubiszewski, 1., Costanza, R., Franco, C., Lawn, P., Talberth, J., Jackson, T., Aylmer, C. (2013). Be-
yond GDP: Measuring and achieving global genuine progress, In Ecological Economics, 93, 57-68. DOI:
10.1016/j.ecolecon.2013.04.019.

Pearce D. W., Atkinson G.D. (1993). Capital theory and the measurement of sustainable develop-
ment: An indicator of «weak» sustainability. In Ecological Economics, 8, 103—108. DOI: 10.1016/0921—
8009(93)90039-9

- 1006 -



Vadim M. Gilmundinov and Tatyana O. Tagaeva. Environmental Aspects of the new wave of raw materials...

Porfiriev, B.N. (2016). «Zelenye» tendencii v mirovoj finansovoj sisteme [«Green» trends in the global
financial system], In Mirovaya ekonomika i mezhdunarodnye otnosheniya [World Economy and Interna-
tional Relations], 60, 9, 5-16.

Pyzhev, A. 1., Gordeev, R. V., Vaganov, E. A. (2020). Reliability and Integrity of Forest Sector Statis-
tics — A Major Constraint to Effective Forest Policy in Russia. In Sustainability, 13(1), 86. DOI: 10.3390/
sul3010086.

Pyzheva, Yu.l. (2020). Sustainable development of single-industry towns in Siberia and the Russian
Far East: what is the price of regional economic growth? In Journal of Siberian Federal University — Hu-
manities and Social Sciences, 13(4), 582—590. DOI: 10.17516/1997—-1370—0591.

Pyzheva, Y. L., Lapo, E. V., Syrtsova, E. A., Pyzhev, A. . (2021). Evaluation of Genuine Savings in the
Russia’s far East Regions. In Regional Research of Russia, 11(1), 121-128. DOI: 10.1134/s2079970521010111.

Ryumina, E.V. (2013). Ekologicheski skorrektirovannyj VVP: sfery ispolzovaniya i problemy ocenki
[Environmentally Adjusted GDP: Uses and Valuation Issues], In Ekonomika regiona [Economy of Region],
4(36), 107-115. DOI: 10.17059/2013—4-10.

Shirov, A.A. (2020). Statistics for the Benefit of Economics and Society. In Studies on Russian Eco-
nomic Development, 31, 3—6. DOI: 10.1134/S1075700720010141.



Journal of Siberian Federal University. Humanities & Social Sciences
2021 14(7): 1008-1017

DOI: 10.17516/1997-1370-0780
VIIK 316.4

Interregional Centre for Environmental Audit and Consulting
Moscow, Russian Federation

Received 24.05.2021, received in revised form 15.06.2021, accepted 29.06.2021

Abstract. The article considers the mechanism of taking into account and evaluating the
opinion of the population when implementing investment projects for industrial development
of the territory in the Russian Arctic. To identify priority social problems, it is proposed
to conduct sociological surveys of the population throughout the life cycle of projects.
The information base of the study was the materials of ethnological expertise of projects
for the exploration and production of alluvial diamonds in the Anabar and Oleneksky
ulus (districts) of the Republic of Sakha (Yakutia), as well as sociological surveys of the
population in the framework of assessing the consequences of the diesel fuel spill in Norilsk
and the consequences of its impact in the Taimyr Dolgan-Nenets Municipal District of
the Krasnoyarsk region.

Based on the conducted surveys of the population, the article identifies social problems
associated with the industrial development of the territory and gives a comparative analysis
of social problems at different stages of the implementation of mining projects. Besides, the
article discusses the low level of income of the population, the outflow of young people,
the reduction in the number of objects of traditional use, and the problems of preserving
cultural traditions. It also draws conclusions about the relationship of social problems and
proposes measures to reduce the consequences of identified social problems.

Keywords: Industrial development of the territory, project, social problems, the Arctic,
indigenous peoples, ethnological expertise, economic sociology.
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Me.?fCPBZLIOHaJleblﬁ Yenmp 9Kojiocuieckoco ayduma U KOHcanimuHea

Poccutickas ®edepayus, Mocksa

AnHoTanms. B craree paccmarpuBaeTcsi MEXaHU3M ydeTa M OIEHKA MHEHUS HACEICHUS
TIPU peanu3alii WHBECTUIMOHHBIX TTPOEKTOB MPOMBIIIJIEHHOTO OCBOCHHS TEPPUTOPUN
B Poccuiickoii Apkrurke. J{yist BBISIBJICHHS IPHOPUTETHBIX COIMATTBHBIX MPOOIIEM MpeyIaracTcs
TIPOBE/ICHHE COLUOJIOTMYECKUX OMPOCOB HACEIICHUS 110 BCEMY KM3HEHHOMY ITUKITY TIPOEKTOB.
WudopmarmonHon 6a30ii HCCIICTOBAHUS SBIISUTUCH MATEPHAIIBI STHOJIOTHYECKOM KCIIEPTH3bI
MIPOCKTOB TI0 Pa3BeJIKe M JIOOBIYE POCCHIMTHBIX aiMa30B B AHa0apckoM U OJICHEKCKOM
yirycax (paiionax) Pecnyonuku Caxa (SIkyTHs), a TaKKe COIHMOIOTHYESCKUE OTIPOCHI
HAaCeJICHHsI B paMKaX OIIEHKH MTOCIIECTBUHN pa3IuBa IN3eILHOTO TOIINBA B T. Hopuibcke
U nocyieAcTBUs ero BiusHuA B TaliMbipckoM Jlonrano-HeHenkoM MyHHIIAIIATbHOM paiioHe
Kpacnosipckoro xpasi. Ha ocHOBE IpoBeI€HHBIX OIPOCOB HACEIICHHS BBIICICHBI COIMATLHBIC
MIPOOIIEMBI, CBSI3aHHBIE C TIPOMBIIIUIEHHBIM OCBOCHHEM TEPPUTOPHH, JaH CPABHUTEIHHBINA
aHaJM3 COIMAIBHBIX MPOOJIEM Ha PA3HBIX CTAAMSIX PeaN3alui JOOBIBAIONINX ITPOECKTOB:
HU3KWH ypOBEHB JJOXOIOB HACEIICHNSI, OTTOK MOJIOJIC)KH, COKPAIIEHNE KOIMMIeCcTBA 00BEKTOB
TPaIUIIIOHHOTO MTOJI30BaHUS, IPOOIEMbI COXPAHESHUS KYJIBTYPHBIX Tpaauiuid. Cenansl
BBIBOJIBI O B3aMMOCBSI3U COIMABHBIX TIPOOIIEM, TIPETTOKEHBI MEPBI CHIKEHUSI TIOCIIEACTBUM
BBISIBJICHHBIX COIMATBHBIX MTPOOIIEM.

KiioueBble ¢j10Ba: TPOMBIIICHHOE OCBOCHUE TEPPUTOPHH, TIPOCKT, COLIHABHBIC ITPOOIEMBI,
ApKTHKa, KOPCHHBIC MaJIOYHNCIICHHBIC HAPOJIBI, 3THOIOTHYECKAst SKCIIEPTH3a, SKOHOMUUYECKast
COIHOJIOTUSI.
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Introduction

Implementation of «Strategy for the
Development of the Arctic Zone of the Russian
Federation and Provision of National Security
for the Period through 2035» (2020) deals with
the implementation of a range of measures on
socio-economic development of the territory
including the implementation of investment
projects for exploration and extraction of
minerals, development of transport and
social infrastructure. Such an approach is
inextricably intertwined with the enhancement
of life quality of the population, reduction in
the population outflow from the Arctic region,

employment creation, poverty reduction, and
environmental improvement (Belonozhko et
al., 2018).

Meanwhile, industrial development of the
Arctic territories, implementation of projects on
exploration and extraction of minerals may bring
about adverse environmental impact, alongside
with achieving positive socio-economic results
(Burtseva, Potravny, Gassiy, 2019). It should
be considered that most indigenous peoples of
Russia live in the North where natural resources
are being intensively developed. Such an activity
is likely accompanied with the alienation of
territories and a negative impact on habitual
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lifestyle of the local population (Gassiy, Potravny,
2019).

Industrial development of the Arctic af-
fects the interests of the indigenous peoples
of the North which is fraught with the issues
of compensation for potential losses incurred
by the indigenous peoples in the area of proj-
ect implementation as well as with the issues
of protection of their rights and provision of
economic guarantees in terms of the impact
made on their indigenous environment (Zan-
der, Pyzheva, Pyzhev, 2014).

Inadequate attention to social and ethno-
logical factors in the framework of industrial
development of the Arctic may lead to the con-
flict of interests (Tysiachniouk et al., 2020).
This implies the elaboration of measures on
protection of rights and interests of the indige-
nous peoples in the context of implementation
of investment projects in the Arctic zone of
the Russian Federation (Tulaeva et al., 2019)
as well as the development of a mechanism
of providing sustainable socio-economic de-
velopment in this territory and addressing
the emerging social problems (Denisov et al.,
2020).

Applying this approach is related to the
development of mechanism of record keeping
and evaluation for assessing the opinion of
local population in the area of a planned and
ongoing activity in terms of identification and
addressing the emerging social problems.

Theoretical framework

In a broad sense, social problems are un-
derstood as specific situations, events or con-
ditions that can make a direct or indirect neg-
ative impact on the society. Max Weber laid
the foundations of the study of social problems
that initially dealt with the issues of unequal
distribution of wealth (Gerth, Turner, 2009;
Kim, 2007). Later on, the nature and scope of
social problems underwent a substantial trans-
formation due to the changing economic, en-
vironmental and social circumstances as well
as changes in the living standards, quality of
life and sentiments of the people (Zarubina,
Serova, 2018). For instance, implementation
of a range of the Arctic projects may be ac-
companied with various losses, damages and

lost benefits of the indigenous peoples of the
North caused by withdrawal of the territories
of traditional nature management for industrial
purposes, reduction of their resource produc-
tive capacity, and transformation of ethnoso-
cial living environment of the local population
(Burtseva, Bysyina, 2019). In this context, the
study and analysis of social problems in terms
of industrial development of the Arctic territo-
ries is closely linked to the study of econom-
ic behaviour of the indigenous peoples (Po-
travnaya, Kim, 2020), consideration of gender
sensitivity in terms of communication between
mining companies and the local population
(Potravnaya, 2020).

Moreover, new social problems that make
an impact on the life of the indigenous peoples
and the development of traditional industries
can include effects of the COVID-19 pandemic
(Sleptsov, Potravnaya, 2020). For instance, the
COVID-19 pandemic exacerbates connection
between responsible behaviour of population,
such as self-isolation and social distancing, and
economic behaviour of people such as keeping
a job and earning income as well as their ad-
aptation to harsh conditions of the pandemic
situation.

In addition, climate change may be includ-
ed in the list of new social problems in the Arc-
tic context (Berman, Schmidt, 2019).

In this context, analysis and evaluation of
positive and potential negative changes that are
occurring or may occur in the future in the life
of people living in the Arctic area in the frame-
work of industrial development of the territo-
ry as well as the assessment of trends to such
changes take on particular importance.

Statement of the problem

A specific problem considered in the arti-
cle is the development of mechanism of social
monitoring of public opinion in the context of
implementation of projects on industrial de-
velopment of the Arctic. Such a mechanism
suggests the existence of a system of collec-
tion, analysis and inventory of data aimed at
addressing the emerging problems and the de-
velopment of methodological framework and
analytics in regards to prospective lines of the
development of the Artic territory.
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At present, in certain regions and subjects
of the Russian Federation such as the Republic
of Sakha (Yakutia), specific legal framework
regulates the issues of carrying out ethnolog-
ical evaluation of projects. This evaluation
will allow assessing the impact of changes of
primordial living environment of the indige-
nous peoples and sociocultural situation made
on the ethnos development (Sleptsov, Petrova,
2019). A widespread use of sociological meth-
ods of research is suggested for applying this
approach.

Globalization processes are inextricably
intertwined with the industrial development
of the Arctic region. The industrial devel-
opment involves close interaction between
the indigenous peoples and mining compa-
nies. Hence it follows that the nature of this
communication is bilateral. This is how local
people that had been primordially living in
the region that is rich in natural resources ac-
cept industrial development of their territory.
The companies arranging their work in the
areas where ethnic groups with their tradi-
tions and culture had been historically liv-
ing should build up effective relations with
these population groups in order to resolve
the problems of individuals and contribute
to socio-economic development of the entire
territory. Such a type of communication be-
came a frequent practice in terms of corpo-
rate social responsibility. Most major compa-
nies implementing their projects in the North
such as Nornickel have special units on rela-
tions with the indigenous peoples.

However, the processes that are underway
in the Arctic districts show that the corporate
social policy may be insufficient, or, in contrast
can bring about positive outcomes for social
life of the society. For instance, it can be ob-
served that COVID-19 pandemic of 2020 con-
tributed to global identification of social prob-
lems which require new solutions. Moreover,
in this regard one should mention the social
problems that emerged due to the environmen-
tal harm caused by the ecological disaster in
Norilsk in the context of traditional industrial
development of the region.

Local people perceive the outflow of young
people from the region as a social-economic

problem which may hinder the development of
the Arctic districts.

Therefore, carrying out sociological re-
search in the framework of justification and
implementation of investment projects in the
Arctic should contribute to stabilization of so-
cial tension in the context of implementation of
investment projects aimed at the development
of the Artic area. The goal of such research is
addressing specific problems in the framework
of individual projects as well as accumulating
and generalizing experiences of projects for de-
veloping comprehensive measures aimed at the
development of the north areas.

Methods

The methodological framework of re-
search is a concept of wealth distribution by
stakeholders (business, authorities and local
population) in the context of industrial devel-
opment of the Arctic (Petrov, Tysiachniouk,
2019). One of research methods is ecologi-
cal assessment of industrial development in
the Arctic in terms of which the high-priority
socio-economic, environmental and ethnolog-
ical issues of public concern were identified in
the framework of sociological surveys.

Thus, the research is based on results of
sociological surveys carried out by the author
with the involvement of population of the Arc-
tic districts where projects on industrial devel-
opment of the region are being implemented.
The objective of research was to form a picture
of social-psychological characteristics and mo-
tivation attitudes of the indigenous peoples of
the Arctic in the area of planned activity, and
identify trends of interaction between stake-
holders based on the study of economic be-
haviour in the area of implementation of invest-
ment projects.

The surveys were carried out in the frame-
work of the project ethnological evaluation in
the Arctic region of the Russian Federation,
particularly in the Republic of Sakha (Yakutia)
and Taymyr Dolgano-Nenets Municipal Dis-
trict, the Krasnoyarsk Krai (Region). A cluster
survey by a complete census was applied for
the study where the clusters are settlements
in the area of industrial development projects
of the Arctic. All respondents involved in the
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sample were voting citizens aged 18 and older
who were interviewed at special meetings with
the representatives of a scientific expedition.
A face-to-face questionnaire survey where re-
spondents checked the applicable answers was
applied as a method of research. In the course
of questioning, representatives of the scientific
expedition helped respondents who had diffi-
culty understanding questions due to language
problems.

As a model information base, they consid-
ered projects on assessing the impact made on
ethnological environment for the exploration of
alluvial diamonds and gold in the placers on the
Anabar River, Olenyoksky District, the Ochu-
os stream, and the Lyaseger-Yuryakh stream,
Anabarsky (Dolgano-Evenkiysky) national
ulus (district) of the Republic of Sakha (2020),
as well as the project on assessing the impact
made on ethnological environment in terms of
mitigation of consequences of Norilsk diesel
oil spill that took place near Norilsk on 29 May,
2020.

Discussion

In the current context of industrial devel-
opment of the Arctic, record keeping and eval-
uation of ethnosocial aspects of regional devel-
opment takes on great importance. Ethnosocial
aspects are understood as ethnic and social fac-
tors influencing behaviours of local population
of the North in the context of implementing in-
dustrial projects in their region. Consideration
and registration of such ethnological require-
ments should be carried out throughout the en-
tire project life cycle.

Figure 1 shows the stages and proce-
dures of applying sociological research on
record keeping in terms of interests and
preferences of the indigenous peoples of the
North at various stages of the project life
cycle. Consideration and record keeping of
ethnological aspects in the framework of jus-
tification of investment projects on industrial
development of the Arctic should cover the
three key stages:

1) Carrying out sociological surveys in-
volving population living in the investment
project area at the stage of justification and eth-
nological evaluation of a planned activity.

2) Carrying out ethnological (ethnoso-
cial) monitoring of the project at the implemen-
tation stage.

3) Carrying out ethnological audit at the
finalizing stage of the project.

For instance, in the context of implemen-
tation of the project on exploration of alluvial
diamonds on the Bolshaya River in Olenyok-
sky District (Yakutia), a part of the territory
used for fishing, hunting, and wild crops con-
servation by local people may be removed from
economic turnover. Such factors must be con-
sidered and discussed with local residents at
the justification stage of the project (stages of
public hearings and ethnological evaluation of
the project). On the other hand, there are exam-
ples of implementation of investment projects
which may cause environmental effect along
with the social-economic impact and contrib-
ute to the development of ethnos and culture of
the local population.

Carrying out ethnosocial research at this
stage will allow for identification of expecta-
tions and preferences of the indigenous peo-
ples of the North in the context of mining in
the districts of traditional nature management
including the issues of mining company’s as-
sistance in traditional nature management, raw
material processing, and introducing state-of-
the-art technologies in food processing (meat
and fish) (Fig. 1).

Objectives of sociological surveys are as
follows:

1. Identification of local people’s atti-
tudes towards social-economic issues and en-
vironmental problems as well as to the issues
related to traditional culture preservation; de-
velopment of recommendations on improve-
ment of the quality of life in the district.

2. Identification of most promising areas
in the district development.

3. Identification of local people’s atti-
tudes towards economic activity of the compa-
nies involved in the area of mineral exploration
and mining.

4. Identification of possible compensa-
tion formats in the context of economic activity
in the district’s territory.

5. Analysis of needs and attitudes of local
residents that must be considered by business
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Life cycle stages of the project on industrial development of the Arctic
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Conducting sociological
research aimed at the
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culture and ethnos

Compliance check of the
implementation of
programs and assumed
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|
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(agreements, development programs, compensation measures/actions) in the area
of the project implementation
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(fish, meat) creation and of the indigenous
promotion peoples

Fig. 1. Registration of ethnosocial aspects of development of life activity
of the indigenous peoples of the North at various stages of life cycle of the projects
on industrial development of the Arctic

companies in the framework of their economic
activity.

On the other hand, carrying out sociolog-
ical surveys in the framework of ethnological
evaluation of consequences of accidental oil
spill in Norilsk in 2020 allow for identifying
changes that took place among the population
after the accident and for determining high
demand social issues including justification of
compensatory measures of support of the in-

digenous peoples and their traditional indus-
tries (Potravny, 2020; Samsonova et al., 2021).
After the project completion, it is recom-
mended to carry out ethnological audit (stage of
project finalization and liquidation) which will
provide for evaluation of degree of conformity
of declared project objectives and their imple-
mentation, and showing the extent to which the
earlier declared project objectives and their im-
plementation were considered in the project in
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terms of funding allocated by corporate subsoil
user for social-economic, cultural and ethnos
development in the district.

Conclusion / Results

Sociological surveys carried out in Olen-
yoksky District, Yakutia, in the framework of
ethnological evaluation of the project on allu-
vial diamonds exploration and mining resulted
in identification of key social-economic issues
of the local people’s major concern (Table 1).

The surveys were carried out in the rural
localities of Olenyok and Kharyyalakh in Au-
gust and September 2020 with the involvement
of 130 respondents.

Increase in food prices is a problem of
primary importance among social-economic
problems for 32.2 % of respondents. 20.7 % of
respondents mentioned low income as the sec-
ond major concern. Thus, over half of respon-
dents are concerned over these two problems.
During the interviews, the respondents also
mentioned a problem of expensive airfares. The

third most important issue is that local people
are concerned over the lack of employment
opportunities (18 %) and access to health care
(11,5 %).

The respondents are rather serious about
the assessment of environmental situation (Ta-
ble 2).

Traditional nature management, such as
reduction in deer population and change in
their migration routes (23,1 %) as well as re-
duction in numbers of facilities of traditional
industries (19,1 %) are issues of major concern
of the local population. Respondents are also
concerned over the lack of waste management
and recycling system (17,1 %) and pollution of
environment (16,4 %). Additionally, respon-
dents from the rural localities of Yuryung-
Khaya and Saskylakh of Anabarsky District,
Yakutia, mentioned fall in water level in the
Anabar River (12,3 % of respondents) which
they associate with climate change, bank cav-
ing and mining companies’ activity. In certain
districts, namely the rural localities of Sred-

Table 1. Social-economic problems of concern identified by residents
of Olenyoksky District, Yakutia

Problem Ratio of total number of respondents (%)
Lack of employment opportunities 18.0
Low income 20.7
Increase in food prices 322
Low level of health care 11.5
Transportation problems 17.6
Total 100.0

Table 2. Environmental issues that are the matters of concern for local residents

Environmental problems Ratio of total number of respondents (%)

Environmental pollution (river, tundra) 16,4

Reduction in deer population and change in their 23,1

migration routes

Reduction in numbers of facilities of traditional industries 19,1

Lack of waste management and recycling system 17,1

Poaching 10,4

Climate change 14,0

Total 100,0
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nekolymsk and Svatay of Srednekolymsky Dis-
trict (Yakutia), the respondents also identified
a problem of area flooding and overflowing in
terms of thawing permafrost.

According to respondents (ratio of total
number,%), the issues related to traditional
culture preservation in the territory of planned
activity are as follows: the outflow of young
people from the native area (20,6 %), lack of
organized leisure (18,9 %), loss of ties with the
native culture or traditions (16,6 %), a problem
of sales of products of traditional industries
(17,6 %), and preservation of the native tongue
and culture (26,4 %).

In addition, the respondents emphasized
the key areas where the mining company might
provide assistance in resolving social prob-
lems, namely, housing construction (27,9 %),
support of development of traditional indus-
tries (21,1 %), youth employment (18,7 %), de-
velopment of transport infrastructure (14,1 %)
development of social infrastructure (12,6 %),
small business support (3,5 %), and develop-
ment of tourism (2,1 %). Nearly half of the re-
spondents are aware of the fact that the project
for industrial development of the Arctic affords
employment opportunities at home and con-
tribute to improvement of the quality of life in
the place of residence.

Sociological surveys carried out in the
framework of ethnological evaluation of conse-
quences of diesel fuel spill in Norilsk allowed
establishing pressing social issues caused by
environmental disaster. Alongside with the In-
ternet survey, face-to-face interviews involv-
ing respondents representing all stakeholders
including Nornickel employees were conduct-
ed as well. The survey was carried out in the
period from August through October, 2020. It
involved 170 residents of Taymyrsky Dolgano-
Nenetsky Municipal District, the Krasnoyarsk
Krai, including 49,4 % of men and 50,6 % of
women.

The respondents emphasized specific is-
sues and changes that took place in their life
activities after diesel fuel spill. For instance,
they mentioned reduction in fish and meat in
the district, increase in food prices, giving up
traditional industries in the polluted areas, etc.
The respondents also indicated the following

challenges that local people faced after the ac-
cident (ratio of total number,%), namely, harm-
fulness of fishing in the polluted areas (22,8 %),
change in deer migration routes caused by pe-
troleum products spill (19,5 %), fear for the
health of relatives (18,4 %), changes in trans-
portation activities (4,3 %), deterioration in the
quality of life (22 %), and need for removal to a
different district (13 %).

The respondents also gave the following
comments on the problems emerged after the
accident, «Representative of the indigenous
peoples lost their income due to pollutiony,
«the accident consequences caused reduction
in income among the indigenous communi-
tiesy, and «it is difficult to provide for the fam-
ilies.» In addition, the respondents mentioned
the changes in psychological condition after
petroleum products spill such as fear, anxiety
and deterioration of psychological situation
among those living in the polluted territories
(stress and depression). As for environmental
changes and challenges, the respondents indi-
cated impairment of quality of water that local
people use for drinking. Meanwhile, a large
percentage of respondents stated their willing-
ness to cooperate with the mining company in
terms of managing of accident consequences
and addressing the emerging problems (74 %).

Conclusion

As a result of conducted surveys, a range
of areas of social problems of the Arctic dis-
tricts in the region of industrial development
of the territory are identified, such as social-
economic problems including low income and
infrastructure development of the settlement
area, ecological problems caused by environ-
mental pollution, particularly in terms of the
projects on industrial development of the Arc-
tic region, and social-cultural problems deter-
mined by the difficulties of preservation of eth-
nic cultural traditions and types of traditional
nature management. The problems identified
are inextricably intertwined with each other as
environmental degradation makes an impact
on reduction in deer population and change
in their migration routes, and low income is
related to the lack of employment opportuni-
ties. The performed analysis shows that social

-1015 -



Evgenia V. Potravnaya. Social Problems of Industrial Development of the Arctic Territories

problems identified in the area of industrial
development of the Arctic districts are simi-
lar to those experienced by people elsewhere.
However, a growing trend to identification of
pressing social and cultural issues in terms of
lost ties with the native culture experienced by
people should be emphasized. In this regard,
correlation between the outflow of people and
cultural changes in the life of the indigenous
peoples is observed. Comprehension of this
problem changes the local people’s understand-
ing of traditional life in the Arctic regions.
Negative experience of industrial devel-
opment in the Arctic also reinforces social
tension. Alongside with the above mentioned
problems, there is a lack of public awareness
which sparks rumours, creates uncertainty, and
causes fear among the local population.
Identified social problems should be taken
into account in the framework of the projects
of industrial development of the territory. Con-
ducting social monitoring of local people’s at-
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Introduction

The diversity of economic and social
conditions, the enormous regional differentiation
by the level of socioeconomic development,
and the importance of a background for the
efficient common economic space require
accounting for industry-specific and spatial
aspects in forecasting and socioeconomic
analysis. In its turn, that presumes the use of
adequate analytical and prognostic tools. Such
studies examine the established trends and their
causes and identify the objective, long-term,
accidental, short-term factors among them. This
is the primary research domain of the Institute
of Economics and Industrial Engineering
(IEIE) SB RAS, preceding further regional
economic forecasting studies (Ershov, 2020;
Kuleshov et al., 2013; Ershov, 2016; Ershov,
2015). Many authors representing other research
centres also pay much attention to the spatial
aspects of Russia’s economic development
(Ershov, 2020; Mikheeva, 2017). The crucial
factor shaping the fundamental economic
development trends in different regions is their
specialization. Therefore, in-depth analysis is
impossible without considering the sectoral
structure and the specifics of interregional
relations (Mikheeva, 2006). Multiple authors
agree on the decisive role of the national factors
(Mikheeva, 2018) in the regional economic
development, and, at the same time, on the
significant impact made by certain regional
factors that differentiate the economic growth
rates, especially in the crisis periods, to a
considerable extent (Ershov, 2012; Granberg
et al., 2011).

Apart from the traditional long-term fore-
casting of the Russian economy in the sectoral
and spatial aspects, the Institute of Economics
and Industrial Engineering pursues a rather
unique line of research regarding the specif-
ics of interregional interactions that cannot
be defined without adequate economic-and-
mathematical tools: coalition analysis, en-
abling to assess the level of complementarity
and interdependence between regional econo-
mies, and studies aimed at searching the state
of equilibrium and the essence of multiregional
systems [Suslov et al., 2019; Vasil'ev, Suslov,
2011; Vasil'ev, Suslov, 2010).

Economic forecasting is not the only do-
main in which the input-output models of na-
tional and multiregional statements can be
used. They form the basis for studying such
aspects, as, for instance, prediction and analy-
sis of gas emissions (Li, Li, 2020; Wang et al.,
2020; Xin et al., 2020) and related energy inter-
linkages across regions (He et al., 2019; Liu et
al., 2021) or investment efficiency assessment
(Mikheeva et al., 2011).

Obviously, the quality of the results ob-
tained using multi-regional input-output mod-
els (MIOMs) depends directly on the validity
of their content. At present, the model-software
complex of the Institute comprises several
interrelated models. A static multi-regional
input-output model is essential as an optimiza-
tion model (OMIOM). Moreover, it serves as a
foundation for all other structures.

The primary purpose of the model-
software complex (MSC) is to coordinate
the macroeconomic, sectoral and regional
long-term forecasts regularly, experimentally
estimate the predicted scenarios for the de-
velopment of the Russian national economy,
and assess the role of territorial and foreign-
economic factors in shaping the spatial struc-
ture of the economy (Granberg et al., 2007).

A previously developed MSC was used as
a blueprint for this work. Along with a point
IOM, it comprises two spatial IOMs covering
40 types of economic activities' (further on re-
ferred to as sectors); i. e., a static (2013) multi-
regional model across8 federal districts for the
base year 2013, and a semi-dynamic multi-
regional model covering the period up until
2030. The models were filled with information
manually.

After Rosstat published the I0Ts for 2015
and the Ministry of Economic Development
presented the macro-indicators of national eco-
nomic development until 2036, accelerating the
procedures for filling up the informational con-
tent of the models became an urgent task.

The paper outlines the main results of
building a 2015 static MIOM for the Russian
Federation and entering current information
into the models. Besides being valuable on

' According to OKVEDI.1 (Russian National Classifier of
Types of Economic Activity).
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their own, these results also constitute a neces-
sary step for the scheduled work on estimating
sectoral and spatial scenarios for long-term na-
tional economic forecasts.

Filling up a static multiregional
input-output model (base year problem)

Since the official statistical data in Russia
lack a regional IOT system, the regionalization
of such tables broken by federal districts is a
priority in the OMIOM building. Here, the base
tables were regionalized based on the nation-
al tables of resources and the use of goods and
services in 2015, compiled by Rosstat (Feder-
al’naia sluzhba gosudarstvennoi...).

The regional IOT accessibility issue is
not unique for the Russian statistics. In Bra-
zil and China, for instance, regional reporting
tables are compiled regularly, while in many
countries, including Russia, they do not exist
(Kuleshov et al., 2013; Suslov et al., 2017). For
this reason, there is a need for multiple assess-
ment methods that do not require enterprise
surveys. The most popular methodology is
based on location quotients. In line with this
algorithm, relative-share ratios in the regional
and national economy sectoral structure are
calculated. If the figure is less than 1, it al-
lows applying the national direct input coef-
ficient to the relevant cell of a regional table.
On the other hand, if the allocation quotient
exceeds 1, the national coefficient is increased
proportionately to be used in a regional table
(Kuleshov et al., 2013). A. Saiapova suggest-
ed her own regional table building method
for Bashkortostan (Saiapova, Sutiagin, 2001).
N. Mikheeva describes an IOT assessment
methodology and results for the Russian Far
East (Mikheeva, 2005).

For the estimation of regional 10Ts for
2015, the IEIE SB RAS methodological ap-
proaches were used (Ershov, 2011).

The calculation of the regional IOT indica-
tors begins with a sectoral classifier selection.
In this study, the indicators were calculated
across 46 sectors of regional economies.

The classifier was selected because
OKVEDI.1 (the basis for the Russian table of
resources and use of goods and services of
2015) aggregates some types of activity (sec-

tors of the economy) that differ in the structure
of production costs and production geography.
Therefore, our classifier separates such activ-
ities (sectors) as «production of coke and pe-
troleum products» and «ore mining». Ferrous
and non-ferrous metallurgies are separate for
the same reason. Such aggregates were de-
composed pro rata the value of the dispatched
products.

The following critical stage of the study
was to calculate regional output indicators
currently published by Rosstat only as a com-
mon value for Russia.

There can be no unified method for the
spatial allocation of output indicators; the dif-
ferences between the approaches are caused by
the difference in the content of the data provid-
ed by statistical sources. The main principles
for calculating regional output indicators are as
follows:

1. Distribution proportionately to the
amounts of the value-added (VA). This method
is appropriate for education, healthcare, public
administration, and other services that cannot
have significant cross-regional differences in
terms of the value-added to the output ratio,
as well as in the structure of intermediate con-
sumption. Additional information, such as spa-
tial employment structure (Elektronnye tablitsy
statistiki RF...), spatial tax revenue structure
(without VA tax and excise duties) (FNS [Fed-
eral Tax Service]...) (the latter is very close to
the spatial VA structure) is important for public
administration, where a part of the VA is not
broken down by regions.

2. The estimates are based on indirect data
without reference to any published regional VA
data. This approach is employed for the finan-
cial activity where only 10—15 % of the total
Russian VA is broken down by regions; the re-
gional figures are calculated based on employ-
ment and tax statistics.

3. Breaking down pro rata to incomplete
regional output data. This principle is used for
agriculture: although all publications on agri-
cultural production are claimed to cover «all
categories of enterprises», the sum of regional
outputs does not equal the total national out-
put presented in the national accounts (Regiony
Rossii. Sotsial no-ekonomicheskie...).
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4. Breaking down pro rata physical pro-
duction indicators. This approach applies to
mono-sectors, and it turns out that the actual
breaking down by regions is based on the aver-
age prices in Russia; however, it only improves
the consumer qualities of the mathematical
apparatus, although the obtained input values
may deviate from the official figures due to use
of region-differentiated prices in the calcula-
tions. Furthermore, breaking down pro rata
physical production (extraction) can also result
in deviation from the official input data («quan-
tity of dispatched goods...») because the latter
account for commercial products only. Conse-
quently, the data in value terms may lack, for
instance, information about coke production in
a particular region if fully intended for in-plant
turnover.

The principle of breaking down pro rata
physical indicators is used for fishery and fish
farming, coal, oil, gas, ferrous metal ore, coke,
petrochemical production, electric and heating
power generation (Regiony Rossii. Sotsial no-
ekonomicheskie...; Elektronnye tablitsy statis-
tiki RF...).

5. Breaking down pro rata «quantity of
dispatched products...» (Federal naia sluzhba
gosudarstvennoi statistiki...) means direct mul-
tiplication of the total outputs by the regional
shares of dispatched products, if nearly all
products are produced by organizations (legal
entities). It is established by comparing the total
employment in a particular sector and the av-
erage annual number of the persons employed
by organizations. If the difference between the
total employment and the average annual head-
count of organizations is significant, and if the
cross-regional difference in the ratio is high,
the difference between the total output and the
sum of outputs over organizations is defined at
the national level. Assuming that the workforce
productivity between the organization employ-
ees and others is the same, regional indicators
on the dispatched products are counted up.

Besides manufacturing sectors, this meth-
od is also applied to construction. Indices on
construction volumes, published by regions, re-
late to contractors only. Overall, it covers only
around 60 % of the Russian construction sec-
tor output. Moreover, the proportional increase

of regional indicators may distort the actual
spatial structures due to considerable cross-
regional differences in employment ratio in
construction entities to the overall employment
in the construction sector.

A similar approach is also used for the
spatial output allocation in «Operations with
real estate, ... «

6. For land transportation, pipeline, and
communication sectors, the national output is
broken down proportionately to the detailed
data from the «I11» corporate output statistical
form. For this method, major errors are unlike-
ly since the share of individual entrepreneurs
and households in such sectors is insignificant.

Another essential stage in building up re-
gional IOTs is estimating regional consump-
tions and the final household consumption
structure.

There are various approaches to be used
for the spatial breakdown of this indicator:

1. Breaking down pro rata regional out-
puts. This principle underlies consumption
estimates for healthcare, education and simi-
lar services since nearly 98 % of products in
such sectors fall on final consumption, and the
expenditures for intermediate consumption in
other sectors are small.

2. Breaking down pro rata incomplete
data about regional consumption. Such data
are published on electric power consumption
(in physical terms) as well as consumption
of postal and telecommunications services
(in purchase prices) or tour services.

3. Breaking down pro rata personal in-
come data. It applies, first of all, to the sectors
where outputs depend heavily on the purchas-
ing power of the population (agriculture, food
and light industries, trade and transportation
service and so on) (Regiony Rossii. Sotsial no-
ekonomicheskie pokazateli...).

4. Estimates based on indirect data. The
approach is used for financial operations: re-
gional indicators are calculated based on distri-
bution indicators on credit institutions and their
branches in federal districts provided by fiscal
control bodies (Regiony Rossii. Sotsial no-
ekonomicheskie pokazateli...).

5. Estimates based on the national table of
resources and use of goods or services (Fed-
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eral’naia sluzhba gosudarstvennoi statisti-
ki...). For instance, if household consumption
of some mining sectors is missing, the regional
consumption is assumed as zero.

Final consumption expenditures of gov-
ernment agencies include expenses for col-
lective services (more 95 % of which is the
consumption by the government agency and
the maintenance of the national defence) and
individual services (where around 90 % fall
on education, healthcare and others, name-
ly physical training, social security, art and
culture). In such sectors, expenditures for in-
termediate consumption in other sectors are
small, accounting for approximately 3—4 % of
the output; therefore, it would be reasonable to
assume that the proportions will be the same
in each region (Granberg et al., 2007). Thus,
the final consumption expenditures of gov-
ernment agencies in such intangible service
sectors in each region can be determined pro
rata regional outputs. Regional expenditures
in other sectors are determined following the
spatial structure of the final household con-
sumption.

Fixed capital investment data in the
IO0Ts are broken down by three sectors: ma-
chine engineering, construction, real estate op-
erations, lease and services (R&D and related
drilling). The available statistics (Elektronnye
tablitsy statistiki RF...) allows us to break down
the aggregated fixed capital by the above three
positions; the data are incomplete but close to
the cumulative investments; the total can be
reached through pro rata increase of all the
three elements.

We applied the following approach to esti-
mate the export/import spatial structure:

1. For tangible sectors, direct customs
statistics from federal districts were used
(Tamozhennoe upravlenie...).

2. For intangible services, export was es-
timated pro rata the data on regional outputs,
and import was evaluated pro rata the data on
regional final household consumption.

In the initial breaking down of regional
intermediate consumption by sectors for all
regions, nationwide technical coefficients (in-
termediate consumption per unit) were used,
based on the national goods and service con-

sumption table for 2015 (Federal naia sluzhba
gosudarstvennoi statistiki...).

As a result of the above-described proce-
dures, estimated approximated regional 10Ts
are generated. Naturally, such initial estimates
may be misaligned with regard to particular
sectors. Eliminating such disbalance is the next
step. For some sectors, disbalance will be insig-
nificant due to the selected method and require
simple formal balancing techniques. In case of
a considerable disbalance, non-formalized ex-
pert assessments are necessary.

Balancing regional input-output tables

If e/ is the disbalance in the output of
goods (services) in sector i in a region r, then
n

e{:x{—za{,.x;—a;zr—zx?+

j=1 S#ET
ST rk kr .
S#ET
Notation:

x] — output of products (services) in sector
i in region r;

z" — final consumption in region r;

x{ — deliveries of sector i products from
region r to regions;

x{ — deliveries of sector i products from
region s to region r;

v} — export of product i goods (services)
from region r;

v¥ — import of product i goods (services)
from region r.

aj; — inputs from sector i, needed per unit
of output of sector j in region r;

aj — share of product 7 in the total final

consumption in the region » (z al =laj=1);
i=1

qpi — volume of the final product in the
part of product i of region 7, not included in the
maximized part of final consumption (mostly,
gross accumulation of fixed capital).

Depending on a sector, different formal
methods of eliminating disbalance may apply:

1. If products are transportable (sectors
1-29), disbalance is adjusted by varying in-
flow/ outflow values (see more detailed descrip-
tion below):
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ro_ rs _ sr

S#T S#T

2. If the intermediate product consump-
tion depends on the natural conditions in a re-
gion (sectors 30, 31,32) or trade mark-ups (35),
inputs per unit are adjusted:

r(new) _ _r r(old)
i =via; ,where
n r(ld) r T
y?" j=14; X;j + e
i el

L

3. For non-transportable products (sectors
33, 34, 36, 40—47), the final consumption val-
ues are adjusted:

y! r(old) + e
yir(new) — glrylr(old) I“I[eg? i

e/

4. Disbalance in the transport sector
(37-39) is eliminated by breaking down the
intermediate transport consumption into three
parts: the costs for intraregional, cross-regional

and external transportation:

— TT r ST ,.ST
= A X +ZC"’ Xj +Zcme +

S*Tr S*Tr
rk,rk kr kr
+dyvi“ +djviTEeET
Notation:
Xgj — volume of transport services in re-
gion r

az; — transport inputs of region 7 for intra-
regional shipment of a unit of products j in re-
gion 7;

Crgj — transport inputs of region r for out-
flow of a unit of products j from region r to re-
gion s;

Crgj — transport inputs of reglon r for in-
flow of unit of products j from region s to re-
gion 7;

d;k — transport inputs of region r for ex-
port of unit of products j;

d’,‘j’ — transport inputs of region » for im-
port of unit of products j;

Why can adjusting disbalance in the
transport sector through changing input co-
efficients be problematic? The thing is that
the direct input coefficients account for only
intra-regional transportation, so their adjust-

ment can be impossible. For instance, the
Central Federal District (CFD) has pipelines
for transporting oil and gas. The output of
such products in CFD equals 0 (i. e. ajf =0
). Therefore, adjusting the input ratio w1ll not
generate any meaningful results. Further-
more, the overall standard form of a regional
10T would differ from the national table. The
standard IOT form for the regions of Russia is
presented in Fig. 1.

Regional tables have four quadrants. The
intermediate consumption quadrant shows the
product inputs for sectoral outputs, including
intra-regional transportation (row XI"). The
final consumption quadrant in a regional 10T
is the same as in the national table, except in-
flow — outflow variables (columns X5, X57).
The structure of the value-added quadrant is
similar to the third quadrant in the national
IOT. The «foreign transportations» rows com-
prise inflow, outflow transportation, export and
import of the products of relevant sectors (rows
X785, X357, V7K, V;7K). The sum of sectoral outputs
in the table should be equal to the sum of prod-
uct outputs with the total value of foreign trans-
portations.

Transportation rows in the regional I0Ts
should satisfy the equation:

x& Z +sz +szsr+

r=1s#r r=1 s#r

R
+Zv{}‘+z VKT ET; j=Tn
r=1

r=1

The biggest challenge is estimating inter-
regional flows and transport coefficients. The
interregional flows of goods were estimated
with the following assumptions:

1. Network principle of transport flow
presentation. The estimated interregional
flows are presented based on the network prin-
ciple: 1. e., interregional relations is a system
limited to relations between neighbouring re-
gions; hence, some flows from one region to
another are fully or partially in transit.

2. Absence of counter-flows. The esti-
mated values of interregional flows of goods
are accurate to the net balance; for some goods,
counter-deliveries are absent or negligible.
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Fig. 1. The standard form of an IOT for the regions of the Russian Federation

3. Trading by «conventional centres».
Formal breakdown of transportation inputs
for interregional deliveries relies upon the
«from a conventional production centre of a
producing region to a conventional consump-
tion centre of a consuming region» principle.
It allows equating outflow transport coeffi-
cients in a region to export coefficients (inflow
coefficients to import coefficients according-
ly). Different sectors may have different con-
ditional centres.

4. Inflow inputs exceed outflow inputs.
The inflow coefficients are assumed to exceed
the outflow coefficients on product transpor-
tation. Besides the distance covered by the
inbound and outbound transport (from the re-
gional boundaries to the centre and vice versa),
the inbound products are also delivered to all
points within a region.

The interregional trade flows were esti-
mated by a qualitative rationale since statisti-
cal information about the vectors and scope of
goods flows can hardly be found. For instance,
the whole inbound / outbound traffic for FEFD
to other regions was assumed as going through
the Siberian Federal District; for NCFD — only
through SFD; all deliveries from SFD west-
bound — only through UFD. In the case of mul-

tivariance, the knowledge about domestic eco-
nomic activity applied.

Final balancing. By implementing this
algorithm, some discrepancies between the
regional indicators and the corresponding
nationwide values could be revealed. How-
ever, the regional totals (totals refer to rows
and columns) equal to the national totals.
The bias was corrected with the multi-stage
biproportional correction (RAS type) of re-
gional tables. The result of the work was a
system of 8 regional input-output tables, with
the indicators’ values coinciding with the na-
tional ones.

Conclusion

The algorithm for building up a system
of regional I0Ts outlined in the paper cannot
remain unchanged for a long period. It is nec-
essary to adjust the parameters used for auto-
mated estimates of the tables from time to time
and all the numerical coefficients. Moreover, it
affects most of all the transport blocks of the
model, where significant changes of particu-
lar coefficients may occur due to, for example,
commissioning new pipelines or modifications
in the import-export geography. Developing
regional IOTs remains quite labour-intensive
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work that relies upon many information sourc-  reaching the cumulative production and con-
es. Algorithms, however, dramatically reduce  sumption indicators, the volumes of intersec-
the time of building up initial approxima- toral flows of goods and services, presented in
tion—balanced system of IOTs, in their totality  the consolidated national table.
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Hncmumym sxonomuxu — obocodnentnoe noopasoenenue OHUIL]

«Kapenvcruii nayunwiii yenmp PAH»
Poccuiickaa @edepayus, Ilemposasoock

Annoranus. Bosuuknosenne mannemun COVID-19 crano ajad Bcero 4enoBeYeCcTBa
HOBBIM IVIOOATBbHBIM BBI30BOM, KOTOPBIM 3aTpOHYT Bce CGephl KU3HEACATECIBHOCTU
obmecTBa. Lledp MaHHON CTaTbU 3aKJIIOUAECTCS B BBIIBICHUU KOMIUICKCHOTO BIIMSTHMS
pasnnUHBIX (DAKTOPOB HA YPOBEHb CMEPTHOCTH B POCCHICKHX PETHOHAX BO BPEMs
MepBOH M BTOpOHM BOJH NaHIACMUH KOpOHaBHpyca. B kadecTBe HHGpOpPMaIMOHHON
0a3pl HccleqoBaHMs OBUIM MCIONB30BaHbl O(UIMATIBHBIE CTAaTUCTHYECKUE W3AHUS
DenepanpHoil cnyxkObl TocymapctBeHHOH cratuctuku (PCI'C), a Takxke TaHHBIE
opUIMaTBLHOTO HWHTEpPHET-pecypca O cHTyauuu ¢ 3aboieBaeMocThto COVID-19
B peruoHax Poccuu. C NOMOIIBIO 3KOHOMHMKO-MaTEMaTHYECKOIO MHCTPYMEHTapus
BBIMOJIHEHA  OLIGHKA  BIUSHMUSA  JIeMOTpa(UYIecKuX, COIMANbHO-?KOHOMUYECKHUX,
9KOJIOTHYECKUX, MEAUIIMHCKUX U reorpaduueckux (akTopoB HAa YPOBEHb CMEPTHOCTHU
B poccuiickux peruoHax. IIpoBeneHHbIE pacdeTbl MO3BOIMIN YCTAHOBUTH IPUYUHBI
3HAUUTEJIBHOTO POCTa CMEPTHOCTH B POCCUMCKMX PErMOHAaX, a TaKKe BBbIABUTH
CYyILIECTBEHHBIE PA3IMUUS MEXKIY MEPBOM U BTOpOI BosiHaMu nanjemun. Mccnenoanue
MI0KAa3aJI0, YTO BEAYIIYIO POIb Urpasiu AeMorpaduueckue u reorpaduueckue GakTopsl,
OJJHAKO MX BIUSHHME B pasHble TEPHOABI HMEIO CBOM XapaKTEPHbIE OCOOCHHOCTH.
ITanneMuss KopoHaBHpyca YCKOpWIIA IIPOLIECC COKPAILEHUs YUCIEHHOCTU HACEIEeHUs
CTpaHbl, a TaKK€ HAHEC/a 3HAYUTENbHBIM YpoH dkoHOMHKe Poccuu. Pesynbrars
HCCIIEIOBAaHUS MOTYT OBITh MHCIOJIB30BAaHBI B O0JACTH MEAMKO-AeMOorpadudeckon
MOJIMTHUKY, HAIIPABIEHHOH HA COXpaHEHUE OOIIECTBEHHOTO 3/I0POBbS HAIUH.

KuoueBble ciioBa: peruon, nangemuss COVID-19, cmeptHOCTB, NeMorpadust.

CraThsi TIONTOTOBIEHA B COOTBETCTBHM C TOCYAApCTBEHHBIM 3amanueM MHcTutyTa
sxonomuku KapHI] PAH.

Hayunas cneuuansHocTs: 08.00.00 — 3xoHOMHMUYECKHE HAYKHU.

BBenenne

BosuuknoBenne mangemun COVID-19,
BBI3BaHHOW KopoHaBupycoMm SARS-CoV-2,
CTaJIO I BCETO YEIOBEYECTBA HOBBIM TJIO-
0aJBPHBIM BBI30BOM, KOTOPBIM IOTpeOOBA
HaIlpaBUTh 3HAYUTEIBHBIC PECYpPCHl B ce-
Py MEIWKO-OMOOTHYECKUX pa3padoToK.
BaxxHyio ponp B CIOXHBIICHCS CHTYallMu
CTalld UTpaTh TaK)kKe METOABl MaTeMaThde-
CKOTO MOJCIHPOBAHUS U HCKYCCTBEHHOTO
naTennekta (McCall, 2020; Legido-Quigley

et al., 2020; Rahmatizadeh et al., 2020).
OHHM HCIONB3YIOTCS MPH OLEHKE MEIHKO-
neMorpaduYecKux IMPOIECCOB — MOJACTH
CTapeHUsT U CMEPTHOCTH, MOJEIH Pacrpo-
ctpanenus osnuaemuii (Sinclair, LaPlante,
2019; Topol, 2019).

Jns 6oprObl ¢ mangemueit COVID-19
ObUIM TPUMEHEHBI PA3JTHYHBIC MOAXOJIBI
1 Mojenu. IIpy yyacTHH COTOBBIX OIEparo-
POB pelIanCh CIOXKHBIC 3a/1a4H, CBSI3aHHBIC
C pacHpoCTpaHCHHEM DIHUISMHH B TEPPUTO-
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puanbeHOM paspese (Drew et al., 2019). [{ns
BEISIBIICHUST 3aKOHOMEPHOCTEH HCIIOIB30Ba-
Jachk pa3HooOpa3Has HHPOPMAIHS, BKIIOUAs
JaHHBIC COILICETEH W 3arps3HEHUS OKPYXKalo-
el cpeqpl, KapThl U TPAHCIIOPTHBIE TTOTOKU
(Shilo et al., 2020). Psix paboT ObLI MOCBSIICH
npo0ieMe 3apaKeHUSI BHPYCOM B 3aKPBITHIX
npocTtpaHcTBax, B Kwurae mmdposvie mpu-
JIOKEHHUSI CIENUIN 32 KOHTAKTaMH U COOIIO-
ICHUEM CTPOTUX KapaHTHHHBIX Mep, Oorpa-
HAYWBAsl TPaH3aKOWH JUIS TIOJTh30BaTeNeH
C BBICOKUM PHCKOM.

Boutn  pa3paboTaHBI crelUaNbHBIE MO-
OWITBHBIC TIPUIIOKCHHS, CO3IAaH KOHTCHT IS
MHPOPMAIMOHHON W TCHXOJIOTHYCCKOW MOJ-
JIepKKH Tos3oBaTeeld (Wynants et al., 2020).
B Poccun y menunuHcKoro ceppuca «Jloktop
PSAIOM» YHCIO €KETHEBHBIX TEIEMETUITIH-
CKUX OOpalIeHui MO CPaBHEHUIO C JOKOBH/I-
HBIM TIEPHOIOM BBIPOCIIO NECATHKPATHO. Ta-
kuM oOpazom, COVID-19 yckopuit mporeccsr
nudpoBoil  TpaHCOpMAIIMM B  MEIUIIHHE
1 3[IpaBOOXpaHEHUH, a TAK)Ke HEOOXOIUMOCTh
pa3pabOTKH HOBBIX MATEMaTHIECKHX METOOB
1 TIOZTXOJIOB.

ITocTanoBka npodaemMbl

BrraBienne GpaxTopoB, KOTOPBIC BIHSIOT
Ha MEIHKO-IeMOTpapuueCcKue MOKa3aTelu, —
Ba)KHAsl HAayYHAs 3ajada, OT PEHICHHUS KOTO-
poli 3aBUCHUT COXpaHCHHE 3I0POBHS HAIIHH.
OTo mMeeT 0coboe 3HAYCHHWE B KPU3HUCHEIC
MIEPUOABI, TaK KaK MOXET CIOCOOCTBOBATh
pa3paboTKe ONTHUMAJBHBIX YIIPABICHIECKUX
pelIeHui B 007aCcTH 3MpaBOOXPAHCHHUS, a TaK-
K€ TIOBBIIICHUIO 3((PEeKTHBHOCTH COIMAIBHO-
SKOHOMHUYeCcKuX Mepornpusatuii (Burkin et al.,
2016).

Poct ypoBHst cmepTHOCTH B PD B 2020 T.
B CBSI3W C MAHJEMHEH CIIOCOOCTBOBAI ITOSIBIIC-
HUIO UCCIICNOBAHUH, HAITPABICHHBIX HA BEHISB-
JeHne (akTOpOB, BIHAIOMNX HA Hero. YacTh
W3 HUX TIOCBSIIEHA pa3pabOTKe HOBBIX MOJIE-
neit u Meronuk (Naumov et al., 2021). B pse
paboT aBTOpaMH OBLITH IPEAJIOKEHBI METOBI
OIIpeNeNICHHs TTapaMeTpoB (PyHKIIUU pacrpe-
JENCHUs] O WHQHUIMPOBAHHBIX JHUI] HO-
BBEIM BHPYCOM C YYE€TOM HMEIOMINXCS TaHHBIX
B paccMmarpuBaeMoM permone (Boyarincev et
al., 2020).

Jns  KpaTKOCPOYHOTO  IPOTHO3HPOBa-
HUS CTPOMJINCH KBaJApPATHIHbIC H KyOndecKkue
¢ynknun  (Gerasimenko, 2020). Pa3sutune
SMHUIEMUHN TaK)Ke MOACITHPOBAJIOCH Ha OC-
HoBe mozenu SEIR, B KOTOpo# OlleHWBaIOCh
HECKOJIBKO ~ HEOJarompHsATHBIX  CIICHAPUCB
Pa3BUTHUS CUTYallud, HO OBLIO MOKa3aHO, YTO
Ooyee KECTKHE CICHAPHH II03BOJISIOT PE3KO
cokpatuTh cMepTHOCTH (Tamm, 2020). bruia
MpeUIOKeHa MaTeMaTHdeckas MOIENb IS
MIPOTHO3UPOBAHMS KOJIMYECTBA 3a00JIEBIINX
[0 pETHOHAM Pa3HBIX CTPaH, IPOTECTHPOBAH-
Has Ha gaHubexX [IBenuu, ®unnaaanu, CIITA
u Kanaser (Bychkou, 2020).

Beun mpoBeneH aHanmuM3 JUHAMHKH pas-
sutusa COVID-19 ¢ nomompo 0000IEHHOIO
CTOXaCTUYIECKOTO JOTUCTHIECKOTO YPABHCHHUS
IUTSL OLCHKH YHCJIa BEPOSTHBIX ITHKOB 3a00-
neBaemoct KopoHaBupycoMm (Kokoulina et
al., 2020). Tanasie MOCKBBI HCIOJIB30BAIINCh
IpH NPUMEHEHHH areHT-OPHEHTHPOBAHHOTO
MTOAXO0MA, YTO TIO3BOJIUIIO YIECTh 0COOCHHOCTH
MPOTEKaHUsl 3a00JIEBaHUS, HEOTHOPOTHOCTH
HACEIICHHs PETHOHA M COLHAIBHEIC CBSI3U OT-
JeNbHBIX Jronelt (Makarov et al., 2020). Ha oc-
HOBE TCO(PU3NIECKOr0 METO/Ia OBLT MPOBEACH
CPaBHUTENBHBIH aHaMW3 WHPOPMALHHA O 3a-
OomeBmux u ymepurnx mo Poccun u Urammm
(Rodkin, 2020).

HccnemoBatensiMu  OBIIO  TTOKa3aHO,
9T0 3a00JEBAEMOCTh  PACIPOCTPAHSICTCS
13 DKOHOMHYECKH Pa3BUTHIX PETHOHOB, Ta-
KUX KaK MOCKOBCKUH, B epudepHitHbIe, Me-
Hee pa3BUThIe Tepputopuu. B PO B Hauane
MaHIEMHUH TaK)Xe OBIJIO BBIJCICHO eIle JBa
meHTpa pacupoctpanenust Bupyca — Ce-
BEp CO CKYYCHHOCTHIO BaXTOBEIX ITOCEITKOB
n CeBepHbii KaBka3 co cmaboif cuctemoi
3apaBooxpanenus (Panin, 2021). Ha naH-
HBIX MOJIBCKUX PErHOHOB OBLI TPOIEMOH-
CTPUPOBAH OBICTPBII pocT 3a00IeBaEMOCTH
U CMEPTHOCTH B Pa3BUTHIX LEHTPAIbHBIX,
KOHTaKTHBIX PUTPAHUIHBIX U IPUMOPCKUX
peruoHax u 6ojee OIaronpusTHAS CHTYaIHs
B 3aMKHYTHIX, ACTIPECCUBHBIX U epudepuii-
HEIX Tepputopusax (Martynov, Sazonova,
2021). IlepudepuitHpic TEPppPUTOPHU TOTE-
PSITN 3HAYUTENBHYIO YacTh HACEICHUS M3-3a
OTTOKA B IIEHTP, U UX c1abo 3aTpOHYIIa mep-
Bas BosiHa (Druzhinin, 2020).
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Ha ocnoBe momenu nuddy3uu WHHOBA-
[MH 10 JaHHBIM ornepiintada' ObLIK Bbljele-
HBl CIIEAYIONIME TOKa3aTeNH — IUIOTHOCTH
HaCeJIeHUsI, OMU30CTh K KPYIMHEUIIUM ario-
MepaImusIM, J0JIsI MUTPAaHTOB, YPOBEHb 3a00-
JeBaeMOCTH. BBIIO OTMEYeHO, YTO B pa3HBIC
MEepPUONBI BO3IACHCTBYIOT pa3IHYHBIC (hak-
Topel (Zemcov, Baburin, 2020). Ha ocHoBe
MOCTPOCHHOH  MOJENH  pPacHpOCTpPaHCHHS
MaHJeMHUH OBLIO TPOAaHATHU3UPOBAHO BIUS-
HHE CONHAIBHO-DKOHOMHUYECKUX (aKTOpOB
Ha 3abosieBaemocth COVID-19, pa3paborana
THIIONIOTUS PETHOHOB W IOATBEP)KICHO, UTO
HamboJee IONBEePKCHBI MAaHJAEMUH DSKOHO-
MHYECKH Pa3BHUTHIC PerHOHBI (Sinitsyn et al.,
2020).

Ha permoHanpHBIX NAaHHBIX OBUTH IIO-
CTPOCHBI PETPECCHOHHBIC YPaBHEHHS U IIO-
Ka3aHO OTPUIATEIHHOE BIUSHIE HA YPOBCHB
CMEPTHOCTH BBICOKOH IMIOTHOCTH HACEJICHUS
U TIOJIOKUTEIBHOE BIUSHHE 0O0Jiee aKTHBHO-
r0 TECTHPOBAHUS HAceleHUs u Ooiiee BBICO-
Koi Temneparypsl Bo3nyxa (Goldshteyn et al.,
2020). Taxxke OblNa TPEATOKEHA PETPECCUOH-
Has MOJIIEIb CMEPTHOCTH II0 PETHOHaM B 3a-
BUCHUMOCTH OT aKTUBHBIX cirydaeB COVID-19
U OO0CCICUCHHOCTH OONBHHII pecypcaMu
(Stepanov, 2020).

Llenp maHHOI CTATHU 3aKJIIOYACTCS B BEHI-
SIBJICHUM KOMILJICKCHOT'O BIIHSIHHS Pa3IHIHBIX
(akTOpOB Ha YPOBEHb CMEPTHOCTH B POCCHU-
CKHUX PErmOHax BO BpeMs IEPBOH M BTOPOM
BoiiH nagnemun COVID-19.

MaTepHaJ’ILI U METOAbI

JlanHbIe 1S MCCleoBaHUs ObUTH TIONY-
YEHBI U3 CIPABOYHUKOB, NMEIOIINXCS Ha cail-
te ®CI'C, mpexae Bcero «Pervonsl Poccum»?
u «EcTecTBeHHOE IBH)KEHHE HaCEICHUI» .
Hcnonp3oBanack Takke nHGOpMaIus oduim-
aJbHOTO MHTEpPHET-pecypca O 3aboseBaeMo-

! OmneparuBHblil mTald MO B3aMMOACHCTBUIO MPOGMIBHBIX

OpraHoB MCIOJHUTEIbHOW BiAacTH ObUl co3maH 27 sHBaps
2020 r. uist BRIpAOOTKH Mep MO MPEIYNPEKACHHUIO 3aBO3a U
pacmpoCTpaHeHnsl HOBOW KOPOHABHPYCHOH HH(EKIHH Ha
tepputopun PO

2 Caiir ®CI'C. Pexxum nocryma: https://rosstat.gov.ru/fold-
er/210 (mara obpamenus: 01.03.2021).

3 Caiir ®CI'C. Pexxum pocrymna: https://rosstat.gov.ru/fold-
er/12781 (nara obpamenus: 01.03.2021).

ctu B perumonax Poccun COVID-194, omnaxo,
M0 OIIEHKAaM JKCIIEPTOB, TOYHOCTh 3THX JaH-
HbIX HeBenuka (Rodkin, 2020; Stepanov, 2020;
Tamm, 2020).

B mpomecce mpoBeneHus HcclenoBa-
HUsI OBLJIO COOpaHO ¥ TPOaHAJIU3UPOBAHO
oonee 30 gemorpauyecKux, COIHAIBHO-
DKOHOMHYECKHMX,  OKOJIOTHYECKUX,  MEIH-
OUHCKUX H reorpaduyeckux IoKasaTeien
s 80 poccuiickux pernoHoB. C MOMOIMIBIO
SKOHOMHKO-MaTEeMaTHYeCKOTO HHCTPYMEHTa-
pust OBUTH TIOCTPOCHBI PErPECCUOHHBIC ypaB-
HEHUsS JUIS OLEHKH MPHUPOCTAa CMEPTHOCTH
B 2020-2021 rr. oTHOCUTENBHO 2019 1. B 1es10M
Y 32 OTJICJIBHBIC TTEPHOJIBI:

M
D, =A4,+Y A;xX, (1)

J=1
rae D, — OTHOLIEHHE MPUPOCTa CMEPTHOCTH
B peruone i B ompeneiaeHHoM mepuose 2020—
2021 TT. OTHOCHUTEIHHO COOTBETCTBYIOIIETO
nepuona 2019 r. K YHCIEHHOCTH HACEJICHUS
peruona i, Xl/ — IHoKasaresb j peruona i 4,
A, — xoncrauTel. Ilpu mnposeneHnn pacde-
TOB pacCMaTpUBAJIUCh NE€pBas U BTOpas BOJ-
HBI TTAHAEMHUH, a TaKXKe UX OTIACIbHBIC (a3bl.
B mapre 2021 1. cHOBa HavaCcs pOCT CMEPTHO-
CTH, HO 3aT€M OHa CHU3UJACh, U TPEThs BOJHA

HayaJlach B MIOHE..

Pe3yJ'II>TaTl>l HCCJICeAOBAHUSA

[Ipu cpaBrennu nanabeix OCI'C u pe-
THOHAJBHBIX  ONEpIITA00B, MyOIUKYEeMBIX
B MHTEpHETE, OBIJIO OTMEYCHO HX 3aMETHOE
pasimune. CmeptHOCTH 0T COVID-19 B 60I1B-
IIUHCTBE pernoHoB, 1o ganHeiM DCI'C, cy-
IIECTBEHHO OOJBINE, YeM II0 JaHHBIM PErHo-
HaJIbHBIX OomnepiTaboB, B 32 peruvoHax Ooiee
yem B 10 pa3, a B bamkoproctane u Tarap-
craHe O6osnee ueM B 50 pa3. Buaumo, xenanue
BEITVISIICTD JIydIle nepen (enepaibHO Bia-
CTBIO NIPUBOAMIO K MCKAKEHHUIO OIepaTHB-
HOW OTYETHOCTH, IPUYEM UMEHHO B PETHOHAX
¢ HanOouee TsKeJol cutyanuen. beino BhIsSB-
JICHO, YTO YeM BEIIE ObLTa 3a00JEBaeMOCTh
COVID-19, Tem MeHbIIIe OB TPUPOCT CMEPT-

4 OduianbHeIil MHTEPHET-pecype it MH()OPMHUPOBAHHS

HaceseHHs 1o Bornpocam KopoHasupyca (COVID-19). Pexum
nocryma: https://xn-80aesfpebagmfblcOa.xn — plai/ (mara
obpamenust: 22.03.2021).
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HOCTH B pernone u aonst COVID-19 B o6mem
npupocte cMmeptHOocTH (puc. 1). Ilockombky
nHpopmanust @CI'C Goree HamexHass, TO OHA
HCHOJIb30BaJIach B JaJbHEHILIEM JJIsl PACYETOB.

[lepBast BomHa ObLTAa OYEHb BBICOKOH
B MockBe. B Mae mo ypoBHIO mOpupocTa
CMEPTHOCTH MocCKBa Obljla Ha BTOPOM MECTE,
a B 1I€JIOM 32 MEPBYIO BOJIHY — Ha YETBEPTOM
(MockoBckas ob6macTs — Ha siToM). Ha TpeTs-
eM Mecte Opmia JleHumHrpanckas o0IacTh
u Ha mectoM — Cankr-IletepOypr. Beicokunii
MIPUPOCT CMEPTHOCTHU HAOIIONAJICS B PEruo-
Hax [{®PO u [1DO, B ABYyX, UMEIONNUX KPYTTHBIE
arnomepanuu, — Camapckoit oonactu u Tarap-
CTaHe, B JIBYX, rpaHMYaliux ¢ MOCKOBCKOI
o0macthio, — Tynbckoi U TBepckoit ooacTsx,
a taxxe B [lenzenckoii obmactu u YyBammum.
Kak yxe orMedanocs, u3 HanbojIee pa3BUTHIX
LIEHTPOB, UMEIOLIUX 3HAUUTEJIbHbIE KOHTAKThI
C BHEIIHUM MUPOM, NIAaHJEMUS IepeMellanach
B cocenHue peruonbl. Ilepsas BojHa ciabo
3aTpoHyNa NepuepuitHble PErHoHbl, B IeCs-
TH U3 HUX CMEPTHOCTb 32 IISITh MECSLEB Jake
HEMHOro cHu3uiack, cpeau HuX Kpeim n Ce-
BacTononb (puc. 2). Bumumo, mpomoinKaimnch
CJIOKMBILHECS B MPEABIIYIINE TOABI MOJIOKHU-
TeJIbHbIE TeHAECHLHH.

AHanmM3 KO3(PPHUIIUCHTOB KOPPEISIHH
[oKa3aJj, 4YTO B MEPHOJ NEPBON BOJIHBI Hau-
OoJbIee BIHUSTHAE OKA3aJIN IEMOT papuIeCKue
(haKTOPBI — YHCICHHOCTH HACCIICHUS CTOIHIIH,
IJIOTHOCTh HAceJeHUs, YHUCICHHOCTh Hace-
JIEHUS peruoHa B MEPHUOJ POCTa CMEPTHOCTU
U YUCJIEHHOCTb HacelleHUs NMPOBUHIUHU B IIe-
PHOI CHIDKEHUS, a TaK)Ke OJIM30CTh Pa3BUTHIX
pernonoB. O0ecTIeYeHHOCTh HACEICHUS PEru-
OHa KOoMkaMmM ObliIa 3HaYMMa B Hayalie NepBOi
BOJIHBI U MEXJy BOJIHAMH, KaK U U3MEHEHHE
noxonoB HacesieHus B 2020 1.

Jletom cTano oka3plBaTh BIUSHUE pac-
MIOJIOKEHHUE PEeTHOoHa — OJIM30CTHh K LEHTPY,
yepe3 KOTOpPbIH HUIM TOTOKH OTABIXAlO-
mux. B aBrycre, KOTOpbli pa3rpaHu4uBaeT
[IePBYI0 M BTOPYIO BOJIHBI, CHUJILHEE BCETO
BO3/elicTBOBaNa 00ECIIEYCHHOCTh PETHOHA
BpayaMHu. B mesnom 3a nsaTh MecsueB mep-
BOW BOJIHBI HauOoJjbliee BIUSHUE OKa3ala
YUCJIEHHOCTh HACEJEHUs CTOJIMIbI PErHoHa,
pacrojoXeHue peruoHa, U3MEHEHHUE J0XO-
JIOB HaceJleHHUs M, CYILECTBEHHO MEHbIIE,

00ecIeYeHHOCTh HACeJNCHHUsI OOJbHHUYHBI-
MH KOWKaMH. JIaHHBIE MO JKOJOTHUYECKUM
rmokaszareisMm mo peruoHam 3a 2020 r. moka
HEJAOCTYIIHBI, a aHAJU3 DKOJIOTHUYECKUX HH-
nukaTopoB 3a 2019 1. ;eMoHCTpHUPYET OTCYT-
CTBHE 3HAUMMOMU CBSI3H C IPHPOCTOM CMEPT-
Hoctu B Xxone mangemuu COVID-19, xots
BIIMSIHUE 3aTPSI3HEHUH HAa CMEPTHOCTH OBLIO
oTMe4eHO B psjae uccienoBanuii (Rybakov,
Belashev, 2020).

OcnabneHne OTpaHUYCHUH W POCT KOH-
TAaKTOB IMPUBEITH K 3HAYUTEIHFHOMY YBEIHYe-
HUIO CMEPTHOCTH BO BPEMs BTOPOIl BOJHBL
Onnako MockoBckuit u [leTepOyprekuii peru-
OHBI TETIePh HMEIH CPETHHUN M HU3KUH yPOBCHD
MPUPOCTa CMEPTHOCTH, BUINMO, CKa3aJIHCh
HUMEIOIIHECs B dTUX PErHOHax pecypchl. Ham-
OoJiee BHICOKHI yPOBEHb MPHPOCTa CMEPTHO-
ctu 0611 B peruonax DO u [1OO — B Jlunen-
koi, Opnosckoii, Camapckoit, OpeHOyprckoit
u PsizaHcKkoi 00nacTsX, a Takxke B PecmyOum-
ke MopznoBus. HemHOrO MEHBIIME 3HAUCHUS
(PUKCHPOBAIINCH B IPUTPAHIHIHBIX AJITaliCKOM
kpae, Kapermn u Omckoit obmactu, a Takxke
B Kupogrckoii o0nacti. MUHUMAIBHBIA TIPH-
POCT CMEPTHOCTH OBLI B IEpUPESPUITHBIX PETH-
onax Cesepnoro Kaskaza, Cesepa u JlaabHero
BocTtoka, HO yXxe Ipyrux, ueM B IEpUOA Tep-
BOH BOJIHEI (puc. 3).

AHaHU3  KOAIPPHUITUCHTOB KOPPEISLHH
BBISIBIIL, YTO OCHOBHOE BIIHSTHHE OIATH OKa3a-
T geMorpadudeckne GpakTOphl, HO B TaHHOM
clly4ae ApyTHE — OIS KUTENeH cTapIie Tpy-
JOCTIOCOOHOTO BO3pacTa, IOJsl TIEHCHOHEPOB,
a Tak)Ke HACelICHWE IPOBHHINHU, & B MEPUOX
pocTa CMEpTHOCTH U JOJISI TOPOJCKOTO Hace-
JICHUS Ha TTUKe cMepTHOCTH. Cpenn SKOHOMH-
geckuX (PaKTOpOB BO BpeMsl (pa3bl CHIDKCHHS
CMEPTHOCTH, CyIIECTBEHHO BEIPOCIIO 3HAUCHHUE
TAKOTO0 WHAMKATOPA, KaK OTHOLICHUE MEXKIY
YPOBHEM JIOXOJIOB HACEIICHHS PETHOHA H yCTa-
HOBJICHHBIM TTPO)KHUTOYHBIM MUHHUMYMOM. [e-
orpaduveckuii (HakTop OJU30CTH K UCHTPY
TaK)Ke WTpall BAXKHYIO PONIb. XapaKTepPUCTH-
KH Pa3BUTOCTH CHUCTEMBI 3IpPaBOOXPAHCHUS
B pETHOHAX, TaKUE KaK OOCCIICUeHHOCTh Ha-
ceneHusl OOMPHIUYHBIMEI KOWKAMH U BpadyaMH,
B HaHOOIBIIIEH CTENCHN MPOSBIIINCH B HaYAJIe
BTOpOW BONHEI maHAaeMuu B Poccum. 3a cemb
MECSIIIEB BTOPOI BOJHEI HAHO0JICe 3HATNMBIMHU
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(axTOpaMu BIUSHHS HA YPOBEHb CMEPTHOCTH
OKa3aJHCh: MOJS JHI] ICHCHOHHOTO BO3pacTa,
reorpamveckoe pPacHoNOKCHHUE, W3MEHEHUE
YPOBHSI JIOXOZIOB HaceleHus. Biusiane obecrre-
YEHHOCTHU HACEIICHHsSI PETHOHA BpadyaMH IIPOsi-
BUJIOCH B MCHBIICH CTEIICHH.

B nepurox mepBoii BOHEI pacyeTsl 10 Gop-
myne (1) mokasanu, 4To HamboJiee 3HAUMMBI
IBa (paKTOpa — YNUCICHHOCTH HACEIECHUS CTO-
JUIBI peruoHa (4eM OHO OOJbINE, TEM BEIIIE
CMEPTHOCTBH B PETHOHE) I CyMMapHasi CMepT-
HOCTh B TPAaHUYAIINX PETHOHAX (YIUTHIBACT
KOHTAKTHl HACEICHHSI COCCIHUX PETHOHOB).
3HAYMMOCTh HM3MEHCHHS PEANBbHBIX IOXOIOB
HaceneHnusi peruona B 2020 r. u yaenbHOTO
Ko4ecTBa OOJNBPHUYHBIX KOCK HEBEIHKA.
OctanpHble (aKTOPH OBLIM CTATHCTUYCCKH
HE3HAYUMBI, UTO CBS3aHO C TeM, YTO Ha BOC-
XOISIICH M HUCXOASIIEeH (pa3ax BOJTH BIUSHUE
OKa3bIBAJIN pa3HbIE TIOKA3aTEIH.

B mepuon BTOpO# BOMHBEI Hanboiee 3Ha-
YUMBIMA (DaKTOpaMu OBLIH JOJS TIEHCHOHE-
POB, DPACIONOKEHHE pETrHOoHa ¥ HM3MEHCHHE
YISNBHOTO KOJNHYSCTBA Bpadel, BIUSHUC
OCTaJBHBIX (PAaKTOPOB HE OBIIO BBISBICHO.
PacmonoxxeHne perwoHa OIpPEneNsuioch OT-
HocuTenbHO Onm3ocTu K Camape. Camapckast
o0acTh pacrojiokeHa OIU3KO K HeHTpy PO,
OIIPENICICHHOMY C Y9eTOM YHUCICHHOCTH Ha-
CCIICHHS] PETHOHOB, M OHA HMeNa XyIIIYIo
B CTpaHE CHTYAIHIO C MPHUPOCTOM CMEPTHO-
ctu B 2020 r. Hago oTMeTUTH, YTO €CIIH BMe-
CTO JIOJH TIEHCHOHEPOB YUUTHIBATH JIOJIO JIHII
CTapIre TPyIocrnocoOHOro BO3pacTa, TO CTa-
THUCTHYECKUE XaPAKTEPUCTHKU HEMHOTO yIIyd-
[Iaf0TCs, HO BCE OCTANBHBIC (PaKTOPBI CTaHO-
BATCSI HE3HAUNMBIMHL.

OGcy:xneHne U 3aKII0YeHHE

[Manmemus HaHecHa 3HAUYUTEIBHBIA yPOH
sroHOMUKe P® 1 yckopmita mporecc cokparie-
HUS YUCIICHHOCTH HaceJCHUs Hallel cTpaHbl,
B 2020 r. mpupocT cMepTHOCTH B Poccuu ObLt
OIHHUM U3 CAMBIM OOJBIIAX CPEIH IKOHOMITIC-
CKH Pa3BHUTHIX CTpPaH.

[lpu amanm3e NPUYHUH CTONH OOIBIIOTO
pocTa CMEPTHOCTH BEISIBIIIACH Pa3HHIIA TIEp-
BOI M BTOpO# BoNH maHaemun. Ompenensio-
UMK ObLTH JieMorpadudeckue u reorpadu-
geckue (pakTopbl, HO pasuble. [lepBas BomHA

Hayajach B LIEHTPaX KOHTAKTa C BHEIIHUM
MHPOM, B SIKOHOMHUUYECKHU HauboJiee pa3BUTHIX
pEeruoHax U cralla IepeTeKaTh B COCEIHUE pe-
THOHBL. YIeThHOE KOMUYCCTBO OOTBHUYHBIX
KOEK BO Bcex pernoHax 3a 30 JeT yMeHbIIH-
JIOCh, B HEKOTOPBIX B J[Ba pa3a, 4TO NpHUBe-
JIO K POCTY CMEPTHOCTH B IEPBBIE MECSIIBI
naHjaeMuu. B pernonax nmpuuuioce nepemnpo-
¢urrpoBaTh HEWH()EKITUOHHBIE OOJIBHUIIBI
U TPHUCIOCA0IHUBATH TONXOMASIINE 3TaHUS.
COOTBETCTBEHHO, COKPAaTHUJIOCh OKazaHUe
MEIUIIMHCKON TOMOITY TpH IpYyTux 3aboie-
BAHUAX, U JULA CTApIIMX TOKOJICHUH, UMEI0-
e pa3HOoOOpa3HbIe ITATOJIOTUH, OKa3aluCh
B CJIO)KHOM IIOJIOKEHHUH, YTO MPHUBEIO K PO-
cty cmepTHOCTH OceHbio 2020 r. OTcyTcTBUE
OFpaHUYEHUH Ha MOE3JKHU BHYTPHU CTPaHbI
B [IEPUOJ] JIETHUX OTIIYCKOB M POCT TpaHCTpa-
HU4YHBIX noe3nok B III kBapTane mpumepHO
B TpH paza orHocutenbHo Il kBaprana npu-
BEJIU K POCTY 3a00JIeBa€MOCTH U CMEPTHOCTHU
ot COVID-19 B oTnenbpHBIX MPUTPAHUYHBIX
U LEHTPAJIBbHBIX PEruoHax, 4Yepe3 KOTOopble
MIPOXOJAT OCHOBHBIE MAarucTpalu.

B mepBoii BoiHE Tak)ke OKa3aJoCh 3HA-
YUMO MaJeHHE YPOBHS JIOXOAOB HaceJeHUs.
Heo06xomuMocTh TOTOTHUTENBFHBIX PACXO/IOB
BO BpeMs IaHJIEMHUH M HEBO3MOXKHOCTH Oec-
IJIaTHO JICYUTHCS B OONBHUIE TPH COKpa-
LIEHUM J0XOJ0B OIPaHUYMIIA BO3MOKHOCTHU
MOJyYEeHUs] KaueCTBEHHOW MEAMIIMHCKON IO-
MOIIH, @ TAK)KE MPUBEIH K POCTY JENPECCUB-
HBIX U TPEBOXKHBIX PACCTPOMCTB B YCIOBUAX
ricuxoJyoruyeckoro nasienns B CMU. B nepu-
0J1 BTOPOi BOJIHBI CTaJl CKa3bIBaThCs HEAOCTA-
TOK Bpaueil B peruoHax, IPUPOCT CMEPTHOCTH
OBLT 3aMETHO MEHBINE B PErHOHAX, TAe OblIa
Ooyee BBICOKAs OOCCIICUEHHOCTH HACEICHUS
BpauaMH M YJeIbHOE KOJIMYECTBO Bpaueit
3a 30 et BO3pocio.

Takum 00pa3oM, TPUPOCT CMEPTHOCTH
B Pa3HbIX pErvuoHax 3aBUCEJI OT YPOBHS pa3-
BUTHSL 3[paBOOXpAHEHHUs, OT Teorpaduye-
CKUX, IIeMOTpapuIecKIX U COIMAIbHO-3KOHO-
MHUYECKUX OCOOEHHOCTEH peruoHa, KOTOpbIe
[I0-pa3HOMY IMPOSIBIISJIUCH BO BpeMs IEpBOM
U BTOPOH BOJH MaHIeMuu. B permonax ObLIH
MPUHATHl OTPaHUYEHHUs], OTIMYABILUECS CTe-
MIEHBIO KECTKOCTH, KOTOphIE COOJIIOAAINCH
HaceJIeHUeM II0-Pa3HOMY, COOTBETCTBEHHO,
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MEHSUTaCh COBOKYITHOCTH (PaKTOPOB, OIpene-
JSABIIUX OPUPOCT cMepTHOCTH. [IpoBeneHHbIN
aHaJU3 TO03BOJISIET MOHSATh, KaKue IMOCIel-
CTBUS OyIyT y MPHHIMAEMBIX PELICHUH B Tie-
pHOJ 3MUJEMUU B PEruoHax B 3aBHUCUMOCTH
OT WX OCOOEHHOCTEH, W HAIPaBUTH HEOOXO-

JUMBbIE PECYpChl IJIs CHUKEHHUSI CMEPTHOCTU
HacesleHus. Pe3ynpraTbl HCCIIEZOBAaHUS MO-
T'yT OBITh WCIOJIE30BAHBI B 00JACTH MEIHUKO-
JneMorpaduyecKoil TIONUTHKY, HalpaBICHHON
Ha COXpaHCHHE OOIICCTBEHHOTO (ITIOIMYJISIIH-
OHHOT0) 3/10pPOBbS HAIIMU.
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Puc. 1. Cesizb npupocTa cMepTHOCTM B 2020 1. oTHOCKTEeNbHO 2019 1.
C OAHHBIMWU pernoHanbHbIX onepwtabos no cMepTHocTM oT COVID-19

Fig. 1.

Relation of mortality growth in 2020 relative to 2019 with data from regional stabs
on mortality from COVID-19

Puc. 2. PernoHbl ¢ Hanbonee BbICOKMM (KpacHbIi — MpupocT KoadduumeHTa cmepTHOCTH 6onee 0,73,
opaHxesbli — o1 0,59 no 0,73, xentbit — o1 0,45 £o 0,59) U HU3KKUM (3eneHbIin) NPUPOCTOM CMEPTHOCTHU
BO BpeMs nepBoi BonHbl 2020 1.

Fig. 2. The regions with the highest (red - an increase in the mortality rate of more than 0,73,
orange - from 0,59 to 0,73, yellow-from 0,45 to 0,59) and the lowest (green) increase
in mortality during the first wave of 2020
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Puc. 3. PernoHbl c Hanbonee BbICOKMM (KpacHblii — NpUpoCT ko3dduumeHTa cMepTHOCTH Gonee 2,86,

opaHxeBbli — 0T 2,71 po 2,86, xentbit — oT 2,45 00 2,71) ¥ HU3KKUM (3€NEHDBIN) NPUPOCTOM CMEPTHOCTH
BO BpeMs BTOpoi BonHbl 2020-2021 rr.

Fig. 3. The regions with the highest (red - an increase in the mortality rate of more than 2,86,
orange - from 2,71 to 2,86, yellow-from 2,45 to 2,71) and the lowest (green) increase
in mortality during the second wave of 2020-2021

Tabnuua 1. Pe3ynbTaThl pacyeToB NapaMeTpoB 3aBUCMMOCTH (1) mpMpocTa CMepTHOCTHM (Ha MJH
yen.) 3a nepsyto 1 BTOpYyHo BOHbI COVID-19 oTHOCKHTENbHO coOTBETCTBYOWMX Nnepuogos 2019 r.

Table 1. The results of calculations of the parameters of the depen-
dence of (1) the increase in mortality (per million people) for the first and sec-
ond waves of COVID-19 relative to the corresponding periods of 2019

TMokasarens Mapt 2020 1. — Asryct 2020 T. —
utonb 2020 1. ¢despainb 2021 1.

A 1733,9* -111,8%**
CyMMapHbIi yPOBEHb MPUPOCTA CMEPTHOCTH 86,8%** -
B COCETHMX pernoHax, Ha MJTH Yell.
Hacenenue cToOMUIIBL, THIC. YeIl. 0,055%*%* -
W3menenne peanbHbIX 10X010B HaceneHus B 2020 1.,.% -13,3 -
KomnuecTBO O0NBHUYHBIX KOCK, HA 10 THIC. JKUTENIEH 2,67 -
UucnerHocTs nneHcnonepos Ha 1000 xureneit - 10,5%%*
OTKIIOHEHHUE PACTIOJIOKEHHUS CTOIHIIBI perHoHa oT 53° ¢. 1. - =34 4%*
OTKIIOHEHHUE PACIIOJIOKEHUS CTOIHIIBI perHoHa ot 50° B. 1. - -4,74%%%
W3meHenue yaenbHoro koaudecrsa Bpauei 3a 1990-2019 r.,% - -5,06%%
UucneHHOCTh HACEICHUs B IPOBUHIIUY, THIC. Yell. - 0,052
R? 0,36 0,59
p 0,00000 0,00000

*** 5<0.01, ** p<0.05, * p<0.1.
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Abstract. Kuzbass is a resource-type region. Therefore, any prospective carbon control
law is a very relevant issue for this part of Siberia. Carbon control laws aim at meeting
the environmental standards set up by the Paris Agreement. For Kuzbass, carbon control
means production restrictions and poor competitiveness. The research objective was to
assess the potential of Kuzbass economy for the period of climate adaptation. The authors
analyze various performance evaluation methods that are used to assess carbon control
tools, as well as various scenarios for the development of Russian economy. The analysis
shows that Kuzbass demonstrates no orientation towards structural and technological
modernization, thus proving unready for the transition to low-carbon economy. Local
ecosystems are able to absorb no more than 13 % of greenhouse gas (GHG) emissions,
while the economic indicators of the carbon intensity keep decreasing as the growth rates
of the gross regional product (GRP) outstrip the consumption of fuel and energy resources.
Local decision-makers can be recommended to pay special attention to the implementation
rate of the best available technologies, as well as to the replication of the experience
of effective climate strategies, including the sector of land use, land use change, and
forestry (LULUCF). Carbon polygons and carbon farms can be a promising tool for the
development of LULUCEF sector, as they will also be able to increase the competitiveness
of local companies on the carbon market.
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Kemeposckuii cocyoapcmeennulil yHugepcumen
Poccuiickas @edepayus, Kemeposo

Annoranus. [lepcriekTrBa BHeIpeHU B POCCHU CHCTEMBI YIIIEPOTHOTO PETyIHPOBAHHUS
JUTSL IOCTIDKCHUS DKOJIOTHYecKor e [laprkckoro cornamenuns: O4eHb aKTyalbHa IS
PETHOHOB PECYpPCHOTO THIIA ¢ TOYKU 3PEHHS BO3MOXKHBIX OTPAaHHYCHUN W CHIKCHISI
KOHKYPEHTOCIIOCOOHOCTH TPOU3BOIMMON MpOnyKuuu. Llenb paboTBl COCTOMT B TOM,
9T00Bl HAa OCHOBE aHAIN3a METOAMYCCKHX IIOIXOAOB IO OIEHKE 3(deKTHBHOCTH
PA3MYHBIX MEXaHH3MOB YIJIIEPOTHOTO PETYIUPOBAHUS W CICHAPHEB Pa3BHUTHSI
SKOHOMHKH PoccHM OLEHHWTH TOTEHIMAaIbHBIE BO3MOXXHOCTH JKOHOMHUKH Kysbacca
B TEpPHON KIMMAaTHUECKO amanTanuu. BeiieieHo, uro skoHomuka Kysbacca ciabo
OpPHEHTHPOBAaHA Ha CTPYKTYpPHO-TEXHOJOTHYECKYI0O MOICPHH3ALUIO U Iepexona
K HU3KOYIIIEPOJHOMY Ppa3BUTHIO. DKOCHCTEMBI Ha TeppuTopuu Kysbacca obmamaror
MTOTCHIINAIIOM TTOTJIOMICHHS BEIOPOCOB MapHUKOBEIX ra3oB He Oonee 13 %. [lokazarenn
YIIIEPO0EMKOCTH IKOHOMUKH CHIDKAIOTCS B OCHOBHOM 32 CUET OIEePEIKAIOIICH TMHAMIKH
temrioB pocta BPII majg morpeOieHHEM TOILIMBHO-IHEPIETUYECKUX pecypcoB. s
I, TPUHUMAIOIINX PEIICHUE Ha YPOBHE PErHOHA, PEKOMEHIOBAHO 0CO00C BHUMAHUE
VIOCTHUTh TEMIIaM BHEAPCHUS HAWIYYIIHX TOCTYITHBIX TEXHOIOTHH, THpPaKUPOBAHUE
OIbITa d(PPEKTUBHBIX KINMATHUYECKUX CTPATETHH KOMITAaHWIA, B TOM YHCIIE B CEKTOpPE
3U3JIX. TlpeanokeHO B KadecTBE MEPCIIEKTHBHBIX TeXHONOTMH B cekrope 3U3JIX,
a TaKKe BOBMOKHOCTH y4acTHsI KOMIIAaHUH B PBIHKE YITICPOAHBIX CIMHUI] HCIIOIH30BaTh
co3IaHue KapOOHOBBIX ITOJUTOHOB U (hepM.

KiroueBble cjioBa: MEXaHU3MBI YIIIEPOTHOTO PETYIMpPOBaHUS, sKoHOMHKa Kysbacca,
CIICHAPUH HU3KOYTJICPOIHOTO Pa3BUTHSI, YIIEPOJIOEMKOCTh IKOHOMHKH, KapOOHOBBIE

(bepmsl.

Hayunas cneunanbHocTh: 08.00.05 — 5KOHOMHKA U YIIpaBIeHHE HAPOJHBIM XO3SIICTBOM.

Problem Statement

The global socio-economic system de-
pends on numerous crises that have a large-
scale impact on all spheres of human activity
and hinder sustainable development. The list
of global environmental problems includes
climate change, marine pollution, extinc-
tion, etc. Gradually, these issues have be-
come priority trends in the development of
mankind. Nowadays, countries of the world
are becoming more active in setting strate-
gic environmental goals and proposing tools
for their achievement, and Russia is not an
exception. Business participates in this pro-
cess, along with governments and society,
as is often stated in Annual Reports of the

Davos Forum (Bobylev, 2020; Global Risk
Report, 2020).

Climate change is one of the key glob-
al challenges that require united efforts of all
mankind to neutralize negative environmental
consequences. In 2015, the Paris Agreement on
climate change replaced the Kyoto Protocol. It
defined new tools of climate control that can
reduce greenhouse gas (GHG) emissions. The
Paris Agreement measured the level of GHG
emissions as the amount of net emissions, tak-
ing into account the absorbing capacity of nat-
ural and artificial ecosystems. The goal of the
Agreement is to limit global warming to well
below 2 °C, preferably to 1.5 °C, compared to
1990 (Paris Agreement, 2015).
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According to the Paris Agreement, the
countries that signed it must lower their GHG
emissions and adopt new strategic documents
that will allow them to start low-carbon de-
velopment based on their socio-economic in-
terests. More than 150 countries have already
submitted their own Nationally Determined
Contributions, i. e. roadmaps to emissions
reduction (UNFCCC, 2017). According to the
roadmap developed by Russia through 2030,
its greenhouse emissions are not to exceed
70 % of 1990, if the maximal absorbing ca-
pacity of forests allows it (Decree of the Pres-
ident of the Russian Federation No. 666, 2020;
Decree of the President of the Russian Fed-
eration No. 76, 2021). For instance, the cur-
rent carbon intensity of domestic electricity,
including heat-and-power supply, is already
15 % lower than the world average (Kulapin,
2019). Still, the Paris Agreement implies a de-
crease in greenhouse emissions by more than
four times by 2050 (IPCC Special Report,
2018). However small, these commitments
might one day limit Russia’s socio-economic
development, considering its high level of car-
bon intensity and low rates of industrial mod-
ernization. Therefore, national climate policy
should pay special attention to climate control
and carbon neutrality.

Russia is currently busy developing its na-
tional climate policy and carbon control tools
to be used during the period of climate adap-
tation. The concept and methods for monitor-
ing GHG emissions have already been formed
both at the level of regions and at the level of
individual businesses (Order No. 15, 2015; Or-
der No. 300, 2015; Order No. 330, 2017). The
draft Federal Law «On limiting greenhouse
gas emissions» determines legal relations in
the sphere of greenhouse emissions, defines the
concept of climate projects and carbon units,
and explains the rights and duties of members
of the climate adaptation process (Draft Law,
2021).

Theoretical Foundations

In Russia, the development and imple-
mentation of carbon control tools follows two
paths. The first approach is based on the intro-
duction of greenhouse taxes and a system of

emissions trading. The second focuses mostly
on building economic development scenarios
based on carbon intensity reduction. The pro-
cess involves not only government bodies and
expert community, but also businesses. For-
eign experience in the application of various
carbon control schemes plays an important role
in developing the domestic roadmap to carbon
neutrality. It includes both the experience of
developed and developing countries, which are
actively joining the international climate agen-
da. The efficiency of carbon control schemes
differs from country to country (World Bank,
2016). For instance, Kazakhstan has accumu-
lated some negative experience in emissions
trading and is currently trying to improve this
system (ICAP, 2018).

According to the experts of the University
of the Higher School of Economics (Moscow),
any potential carbon control system in Rus-
sia will depend on the following factors: high
volatility of economic growth, high corruption
risks, low performance of governmental insti-
tutions, and total dependence on fossil fuels.
In spite of the low energy prices, oil and gas
make up almost 40 % of the budget revenues
and more than 40 % of the Russian exports,
which is the highest values among all countries
that practise carbon control. However, Russia
will easily achieve the desired 70-75 % of the
1990-level GHG emissions by 2030 because,
in fact, the goal has already been achieved,
and the risks can increase only if this goal is
changed (Makarov, Stepanov, 2017).

The team of experts from the Institute for
National Economy Forecasting of the Russian
Academy of Sciences (Porfiriev et al., 2020)
came to the same conclusions about the main
factors that are bound to affect the potential
carbon control system, should Russia adopt
one. However, they predict that by 2024 the
rate of economic growth may reach 3-3.5 %
precisely due to the factor of production mod-
ernization. They also warn of possible econom-
ic risks from narrowing the goals of the climate
agenda and underestimating the importance of
switching to the best available technologies and
real structural changes. It is these factors that
make the climate policy of developed countries
effective.
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The risk lies not so much in the increasing
GHG emissions as in the slow rate of structural
and technological economic modernization, as
well as in the fact that the absorptive capaci-
ty of ecosystems grows due to various climate
projects (Porfirev et al., 2020a). Should carbon
control tools be introduced, the main risk for
the Russian economy will be the poor export
competitiveness in world markets as a result
of non-tariff restrictions, e. g. the cross-border
carbon tax that EU countries plan to introduce
in 2022! (Porfirev, 2020).

The Institute for Natural Monopolies Is-
sues published an analytical report on the ef-
ficiency of the Kyoto Protocol. The experts
assessed the risks that might follow, should
Russia introduce a carbon control system ac-
cording to the recommendations of the Paris
Agreement. The experts are more pessimistic
about the prospects for carbon control, which is
bound to limit the development of the Russian
economy and, first of all, its fuel and energy
complex. However, they specify the need to
modernize production and increase the role of
LULUCEF in increasing the absorptive capacity
of ecosystems.

The climate control objectives will have to
be lowered lest they should never be achieved.
Otherwise, direct payments for GHG emis-
sions will produce little or no economic and
environmental effect (IPEM. Analytical report,
2016). This is the way Russia is now going. The
current legislation on limiting GHG emissions
provides for «soft» regulation by introducing a
reporting system and encouraging nature users
to benefit from the implementation of climate
projects.

Problem Statement

The future national low-carbon agen-
da will depend on the specifics of regions,
namely their economy and readiness for
climate adaptation. The present study eval-
uates the readiness of the Kemerovo region
aka Kuzbass for implementation of carbon
control tools. The materials cover the period
from 2015 to 2020.

Kuzbass is a typical resource region that
relies heavily upon fuel and metallurgical in-

! Authors’ note.

dustries. In 2020, 30 % of the tax revenues
of the local budget came from coal mining
(20.9 %) and metallurgical enterprises (8.6 %).
In fact, Kuzbass is the largest exporter of coal
to the CIS and non-CIS countries. Up to 70 %
or more of Russian annual coal exports come
from Kuzbass. The energy sector is carbon in-
tensive, which makes the formation of climate
agenda one of the priorities of the regional en-
vironmental policy (Concept, 2020). Despite
the environmental risks and the prospects of
carbon and technological control, the Kuz-
bass-2035 Strategy defines the local fuel, en-
ergy, chemistry, and metallurgy as the main
drivers of economic growth. However, these
industries will have to lower their environmen-
tal impact if they want to grow and develop
(Strategy, 2020).

Methods

The present research features a strategic
environmental assessment of the prospects for
the socio-economic development of Kuzbass.
The analysis includes an inventory of GHG
emitted by the local enterprises and an assess-
ment of the capacity of the local ecosystems.
The analysis relies on the assessment of the po-
tential for transition to a carbon control.

Discussion

According to the inventory report on the
structure of GHG emissions, Energy sector is
responsible for the largest share — 72.3 %, In-
dustrial Processes and Product Utilization — for
16.95 %, and Agriculture — for 8.9 %. Com-
pared to 1990, the sectors of Energy, Industrial
Processes, and Product Utilization increased
their share by an average of 2—-4 %, while Ag-
riculture declined by 3.5 %. The assessment of
the absorptive capacity of Kuzbass ecosystems
rendered an important result: while forests oc-
cupy about 60 % of the territory, and national
parks — about 16 %, the absorption capacity
does not exceed 13 %. Table 1 illustrates the
inventory of GHG in Kuzbass and shows that
the carbon intensity of the local economy has
been decreasing over the past five years. How-
ever, the decrease results not from the decrease
in GHG emissions, but from the higher GRP
growth rates.
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Table 1. Carbon intensity of Kuzbass economy

Indicator 1990 2015 2016 2017 2018 2019
bGlSSI:; in current prices, million ru- - 843345.4 | 903348.9 | 1097861.0 | 1266424.5 | 1110415.1
ggfe:mi“ions’ thousand tons of | 1o314) 1 | 1330136 | 1331278 | 1354083 | 1342077 | 1345983
ggf’ec‘fﬁfligﬁg ;E;’;‘f;ggn“’ns of - 121904.6 | 1219209 | 1239537 | 122672.9 | 122968
;?;bﬁlili::%“g;y of the economy, t/\ _ 0.158 0.147 0.123 0.105 0.121

*Source: Internet portal of Kemerovostat (Kemerovo Statistic Service). Access mode: https://kemerovostat.gks.ru/fold-

er/38633 (accessed 15 May 2021)

The analysis also reveals the following lo-
cal specific: 61.7 % of the structure of emissions
is methane emissions. As for the emissions dy-
namics, the volume of methane emissions from
stationary sources increased by 305,000 tons
(39 %) in 2019, compared to 20092. During the
same period, other harmful emissions from
stationary sources in Kuzbass increased by
only 2.4 %. For comparison, Energy sector
lowered its CO, emissions by 28.6 % and dou-
bled fugitive methane emissions, compared to
1990. Obviously, an increase in underground
coal mining, which is the most environmental-
ly friendly method, will increase the volume
of fugitive methane emissions. This method
will also make it difficult to assess the export
of GHG emissions, should a cross-border car-
bon tax be introduced. It is cross-border carbon
control that creates significant risks for the de-
velopment of the coal industry as a whole.

Kuzbass has exhausted almost all options
for reducing GHG emissions to 70 % compared
to the 1990. According to the inventory of
GHG gases and the assessment of the absorp-
tive capacity of ecosystems, Kuzbass has been
increasing emissions over the past five years
at a very slow pace. However, if compared to
the 1990 level, they have already decreased by
69.49 %. This means that the quantitative ob-
jective can be achieved in the current period
without much effort, even in the absence of car-

2 Source: data from the Territorial Body of the Federal State
Statistics Service for the Kemerovo Region and the South Si-
berian Interregional Directorate of Rosprirodnadzor (Federal
Service for Supervision of Natural Resource Usage)

bon control, considering that methane is not on
the list of marker substances for coal mining
and processing enterprises. The situation may
change dramatically if the quantitative objec-
tive for GHG emissions is tightened and reach-
es 60—65 % of 1990.

However, to assess the potential reduction
of GHG emissions in the foreseeable future,
one needs a comprehensive analysis of their
retrospective dynamics (Porfirev et al., 2020a).
An analysis of the best practices in the field of
low-carbon development suggests that the mar-
ket is already forcing some Russian companies
to act in accordance with the current decarbon-
ization (Blam et al., 2020). As a result, large
Russian energy and metallurgical companies
that are headquartered in Kuzbass are busy de-
veloping strategies to reduce their GHG emis-
sions. Metallurgic giants EVRAZ and RUSAL?
were fast enough to publish their climate strat-
egies and adjusted environmental targets early
in 2021. They intend to achieve environmental
goals and modernize production by using the
best available technologies (EVRAZ Strate-
gy, 2021). For example, the climate agenda of
EVRAZ in Kuzbass includes measures to re-
duce GHG emissions in its metallurgical sector
to 20 % per ton of steel by 2030. In fact, the
company has developed a one billion rubles in-
vestment program that will allow it to reduce
methane emissions by 75 % in its coal mining
sector.

3 Assess mode: https://news.rambler.ru/ecology/43252743-
kompaniya-rusal-predstavila-prioritety-ekologicheskoy-
politiki-na-5-let/ (accessed 20 May 2021)
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The absorption capacity of reclaimed eco-
systems, naturally restored disturbed lands,
and new green belts needed a separate as-
sessment. The present research includes pre-
liminary estimates of the volume of potential
absorption. The analysis is based on the fol-
lowing presumption: in 5-7 years, the annual
replenishment of the forest resources by 5,000
hectares provides the absorbing capacity of
about 35,000 t/CO,-eq., excluding previous
forest plantations. In 2020-2025, absorption
will actually be provided by the trees planted
in 2013-2020. The authors believe that forest
management should be based on models that
take into account economic and legal relations,
the current state of forest lands, the species and
age composition, operational efficiency, forest
fires, etc. (Pyzhev et al., 2019).

The analysis is based on strategic docu-
ments on climate agenda and carbon control
tools, effective «green» cases implemented
by individual companies, and materials for
assessing the carbon intensity of the Kuzbass
economy. It suggests several scenarios for the
development of the region through 2050 during
climate adaptation period. In fact, a lot of pub-
lications substantiate various options and sce-
narios for Russia’s transition to low-carbon
development in different periods. Bashmakov
and Myshak (2014) performed a comparative
analysis of forecasts of GHG emissions and
scenarios in Energy sector for the period up
to 2050-2060. They analyzed more than 70
scenarios developed by Russian scientists and
classified them into five groups. Their com-
parison of these scenarios of the dynamics of
GHG emissions in the Energy sector of Rus-
sia through 2060 showed a large zone of un-
certainty. In fact, the range of emission values
predicted for 2050 varies from 220 million tons
of CO,-eq. to 6,500 million tons of CO,-eq.,
depending on macroeconomic assumptions,
intensity of environmental policy measures etc.

Among the numerous approaches, the sce-
narios proposed by the experts from the Insti-
tute of Economic Forecasting of the Russian
Academy of Sciences seem to offer the optimal
key principles and criteria for assessing the po-
tential of low-carbon development of Kuzbass.
The experts described three scenarios: basic,

reasonable, and aggressive (Porfirev et al.,
2020a).

Applied to Kuzbass economy, these low-
carbon development scenarios will be the fol-
lowing:

1. Basic. In the period through 2030-2035,
Kuzbass economy will develop in accordance
with its «genetic code» and the milestones
defined in the Kuzbass-2035 Strategy. Some
structural and technological changes will ap-
pear as the market will affect the behavior of
large coal and metallurgical companies. Ener-
gy sector will see no significant changes: coal
will remain the main type of fuel; methane
emissions will be partially utilized for heat
and energy production; utilities will be gas-
ified in accordance with national projects. In
this scenario, GHG emissions can be stabilized
through climate projects, e. g. extensive forest
plantations. Carbon polygons and farms will
increase the absorptive capacity of the local
ecosystems. They will keep emissions at 70 %
of 1990. As for the risks, most organizations
will receive integrated environmental permits
for 7 years in the conditions of a system of
technological control that is absolutely «insen-
sitive» to environmentalization processes.

2. Reasonable. More ambitious environ-
mental objectives may result from the potential
for climate adaptation of the regional econ-
omy, accumulated during the basic stage, the
influence of the international market, and the
requirements of national projects. The authors
believe that all Kuzbass enterprises will man-
age even if the level reaches 60-65 % after
2035. The main risk is that carbon control tools
may not work during the basic stage. Even if
the EU imposes a cross-border tax, it may not
affect the pace of environmentalization be-
cause the main coal export is east-oriented, i. e.
to countries with a more loyal climate control
regime.

3. Aggressive. This scenario can take
place if GHG control uses effective tools of the
regulatory «guillotine» and a system of tech-
nological control based on the best available
technologies. Without these working tools, any
aggressive scenario to make Kuzbass economy
carbon neutral will fail. The policy of its main
partner, China, can also become an important

- 1044 -



Galina E. Mekush and Andrey A. Panov. Kuzbass Economy and Carbon Control Tools

stimulus. If Chinese economy passes the peak
of carbon intensity in the 2030s and focuses on
achieving carbon neutrality by 2050-2060, it
can change the balance of interests at the inter-
national level. In this case, the forecast is 17 %
of the 1990 level (Porfirev et al., 2020a). Again,
the current large-scale forestation projects in
Kuzbass can play an important role. If the level
of absorption is 30-35 %, it can improve the
carbon balance.

Conclusion
The International Climate Agenda affects

the development of environmental objectives
for regions and individual companies. The

carbon intensity makes products more com-
petitive on the market and serves as a mark-
er of the sustainability and efficiency of the
economy.

During the period of climate adaptation,
resource-type regions may risk their economy
because their rates of structural and technolog-
ical modernization are usually low and incen-
tives from carbon control tools are weak.

To improve its carbon balance, Kuzbass
should focus on creating conditions for in-
creasing the absorption capacity of forest eco-
systems; all stakeholders in the climate adapta-
tion process should set up carbon polygons and
farms on a voluntary basis.
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Abstract. The article discusses some approaches and specific ecological and economic
indicators that, in the authors’ opinion, have been used more than others in decision-
making procedures, in public discourse, and in analysis in connection with the problems
of spatial development, including scientific analysis. They are also used for comparative
spatial analysis of socio-economic inequality. These include eco-intensity and decoupling
coefficients, indicators of per capita environmental pressure and socio-ecological and
economic well-being based on the expanded A. Sen’s function calculated by region. It is
also shown that the calculation of eco-intensity and decoupling without taking into account
the accumulation of pollutants can cause a certain limitation of the potential of these
indicators in the context of long-term consequences. The conclusion is justified that these
tools for measuring socio-ecological inequality cannot be considered as interchangeable,
and it is unlikely that «some are better than others». These indicators provide answers to
various questions, and characterize the heterogeneity of socio-ecological conditions in
the regions of Russia in different aspects. It seems more reasonable to use this tool as a
whole, and apply its individual components depending on the specific tasks related to the
spatial development of Russia.
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Hncmumym npupoonvix pecypcos, skonozuu u kpuonrozuu CO PAH
Poccuiickas @edepayus, Yuma

AnHoTanus. B crarbe 00CYKIaI0TCS HEKOTOPHIE TOAXOIBI H KOHKPETHEIE DKOJIOTO-
SKOHOMMYECKHUE [T0Ka3aTeNIl, KOTOphIE, Ha B3I/ aBTOPOB, B OOJIbLIEH CTEIIEHH, YEM
IpyTHe, CTAJIA UCIIOIB30BATHCS B MIPOLEAYPaX MPHUHATHS PEIICHHUH, B 00IIECTBEHHOM
JUCKYpCe M B aHAJIM3€ B CBA3M C 3aJlauaMi IPOCTPAHCTBEHHOTO Pa3BUTHS, B TOM YHUCIIE
Hay4HOM. OHHM NPUMEHSIOTCA TAaKXKe JUIsl CPABHUTEIBHOIO POCTPAHCTBEHHOIO aHaIu3a
COITHATBFHO-KOHOMHUYECKOTO HepaBeHCTBa. K HUM OTHOCSTCST KO3 (DHITMEHTHI KO-
HMHTEHCUBHOCTH U JIEKAIUTMHIA, MHAUKATOPbI TOAYILEBON SKOJIOINUECKON HAarpy3Ku U COLIHO-
9KOJIOTO-9KOHOMHYECKOTO OJIaromoydusl Ha OCHOBE pacmupenHon gynkmun A. Cena,
paccunuTaHHbIe B pa3pese pernoHoB. [TokazaHo Taxke, YTO pacyeT SKO-HHTEHCUBHOCTH
U JieKaIyIiHra 0e3 yyeTa HaKOIUICHUS 3arpsA3HSIOIINX BEIIECTB MOJKET CTaTh IPUYMHON
Olpe/IeJIeHHON OrPaHUYEHHOCTH OTEHLMAla TUX HHIMKATOPOB B KOHTEKCTE J0JITOCPOYHbBIX
nocieacTBuit. OOOCHOBAH BEIBOJ O TOM, UTO MPHUBEIECHHBIC HHCTPYMEHTHI H3MEPEHUS
COLIMAJIbHO-3KOJIOTMYECKOI0 HEPaBeHCTBA HEJIb3s1 paccMaTpUBaTh Kak B3auMO3aMeHsIeMble
1 BPSZ JI MOYKHO YTBEP)KIATh, UTO «OJHHU JIyUIlle JPYTHX». DTU MOKa3aTesIu JatoT OTBETHI
Ha pa3Hble BOIPOCH! U XapaKTEPU3YIOT HEOAHOPOIHOCTh COLIMAJIBHO-IKOJIOIMYECKUX
ycloBuii B perroHax Poccuu B pa3HbIx acrnekTax. bojee KOHCTPYKTHBHBIM MIPEICTABIAETCS
HCIOJIB30BATh ITOT MHCTPYMEHTAPHI LIETMKOM M IPUMEHATH €TI0 OT/eIbHbIE KOMIIOHEHTHI
B 3aBUCHMOCTHU OT KOHKPETHBIX 33/1a4, CBA3aHHBIX C IPOCTPAHCTBEHHBIM pa3BuTHeM Poccun.

KiioueBble c10Ba: 5KOHOMHUYECKOE PA3BUTHE, PETHOH, HETaTUBHOE BO3/ACHCTBHE
Ha OKPY’KaroIyIo cpeny, 3h(HeKT qeKaruInHra, YK0-HHTEHCHBHOCTD, OJIaronoIydune.

Pabota BeinonHeHa B pamkax rocynapcrsernoro 3aganus UITPOK CO PAH no teme
«MexaHu3Mbl 00ecneueHHs] SKOHOMUUYECKOH YCTOMYMBOCTH M SKOJIOTHYECKOM 0€3011acHOCTH
B HOBOI MOJIETIM Pa3BUTHS PETHOHOB BOCTOKA PD B yCIOBHUAX TPaHCTPaHUYHBIX OTHOLICHHUH
1 m100anbHbIX BbI30BOB 21 B.» (mpoekt Ne 121032200126—6). MccnenoBanue Oiarononyyus
POCCHUHCKHX PETMOHOB BBIMOJIHEHO NP (pruHaHCOBOM noanepkke PODU (mpoekt No 19—
010-00434 A).

Hayunas cnermmansaocTts: 08.00.05 — skoHOMUKA U YIIpaBICHUE HAPOIHBIM XO3SHCTBOM.

Beenenue He HoBas. Ha MPOTAKCHUU IIOCICOAHUX JCCA-

KonmdecTBeHHbIE HU3MEPEHHUA DKOJIOTHYC- THUIIETUMN Ha 9Ty TEMY OBLIIO IIPOBEJICHO MHOI'O
CKHX HCTaTHUBHBIX HOCJIGZ[CTBI/IfI, CBA3aHHBIX HCCJCAOBAHUN U HYGJ'II/IKOBB.HO 0OJIBIIIOE KO-
C OKOHOMHYCCKHUM Pa3BUTHUEM, — 3aJ/1a4a JaJICKO JIMYECTBO cTaTel. brun pa3pa60TaHLI pasjimy-
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HBIE MHIUKATOPBI, TIO3BOJISIOIIIE COIOCTABUTh
JOCTHTHYTHIH YPOBSHb Pa3BUTHUS U CBSI3aHHOE
C HUM HETaTHBHOE BO3JEHCTBHE Ha OKpPYIKalo-
IIYIO0 Cpeny W UCTOLICHHE IPUPOTHBIX pecyp-
COB: «MHJIEKC YCTOMYHBOTO 3KOHOMHYECKOTO
omarococtossHUs» (Armiento, 2018; Castaneda,
1999; Clarke, Islam, 2005; etc.), «ACTUHHBIE
coepexenns» (Lindmark et al., 2018; Syrtsova
et al, 2016), «3KOJOTHYECKH CKOPPEKTHPO-
BaHHBI WHIEKC YEJOBEYECKOTO Pa3BUTHI»
(Mkrtchyan et al., 2019; Ryumina, 2016), «uH-
JIEKC Pa3BUTHS UYEIOBEUECKOIO ITOTECHIIMATIAY
U «UHIEKC CKOPPEKTHUPOBAHHBIX YHCTHIX Ha-
koruteHui» (Bobylev et al., 2018; Pyzheva et al,
2021), «dxo-untencuBHOCTE» (OU) (De Haan,
2004; Glazyrina, Potravnyi et al., 2005;
Zabelina, Deluga, 2019; etc.). Ux anamu3 mo-
Ka3pIBaeT OOJNBIIOE pa3HOOOpasue IOAXOIOB,
pa3imyue METOOUK M WX UyBCTBUTEIBHOCTU
K IIPOMCXOSIINM IIPOIeccaMm, a TakKe HX BO3-
MOKHOCTEH IJIsT ydeTa MHOTOOOpa3us U CIIel-
UPHUKN POCCHHCKUX pernoHoB. [lo-Bummmomy,
OIHOU W3 MEPBBIX PabOT, CHITPABIINX BAXKHYIO
pOJb B pa3paboTKe METONOJIOTUU CPAaBHUTEIH-
HOTO DKOJIOTO-DKOHOMHYECKOTO aHaIM3a s
peruoHoB Poccum, crama crarbs (Ryumina,
Anikina, 2006). B naHHOW cTaThe MBI O0CYX-
JaeM HEKOTOpHIC MOAXONBl U KOHKPETHEIE TO-
Ka3arenu, KOTOpHIe, Ha HAIll B3TJIA, B OONbBIICH
CTETICHH, YeM JpyTHhe, CTAIH HCHOJB30BATHCS
B MPOIEAypax HPUHITHS pemieHui, B oOre-
CTBEHHOM JIMCKYpCE W B aHAJIHM3€ B CBS3HU C 3a-
JadaMy MPOCTPAHCTBEHHOTO Pa3BHUTHUS, B TOM
gucine HaydHOM. OHH HUCIONB3YIOTCS H IS
CPAaBHHUTEIBHOTO IPOCTPAHCTBEHHOI'O aHAJIH-
3a COIMAIFHO-?KOHOMHYECKOTO HEpaBEHCTBA,
U Hallla [eTb — IPENCTaBUTh UX IIOTEHITHAJ
HMEHHO B 3TOM KOHTEKCTE.

MeTtoanl

B HacmoAuwem Uccae006aHUY NCIIONL30-
BaHBbI PA3JIMIHBIC ITOAXOABI K KOJIMYECTBECHHOM
OLICHKC Ka4€CTBAa SKOHOMHWYCCKOI'0O pOoCTa.

DKo-unmencusnocmo

DU onpenenseT CTENEHb HEraTHBHOTO
BO3JICHCTBHSI Ha OKPYIKAIOIIYI0 CPEAy B pac-
4yeTe Ha EIUHHIY 3KOHOMHYECKOTO Pe3yJib-
TaTa ¥ MOXKET ObITh paccuuTana 1mo Gopmyse
(Glazyrina, Potravnyi et al., 2005)

E/ =1 (1)

i Yi’

riie E{ — DU onpenenenHoro Buia HEraTHBHO-
r'o BO3/IEUCTBUS B i-M PETHOHE; — COOTBETCTBY-
folas 3KOJIOTHYecKkas Harpyska B i-M peruo-
HE; — DKOHOMUYECKHUI pe3yJbTaT, CO31aHHbIN
B [-M PErHOHE.

[Mpu onerke DU OBLITH PacCCMOTPEHEI Clie-
JYIOIINE BUJIBI OKOJIOIMUYECKOM Harpy3Ku: 00b-
€M COpOCOB 3arpsI3HEHHBIX CTOYHBIX BOJ U BbI-
OpocoB B aTMOC(Epy 3arpsI3HIONINX BEIIECTB
OT CTallMOHApPHBIX HMCTOYHUKOB. B KauecTBe
rokasaresei, XapakTepU3YIOIUX YypPOBEHb
9KOHOMHMYECKOTO pPa3BUTHUS U 0JIarococTosd-
HUE HAaCeJCHUS PETHOHOB, BEIOPAHEL: BAJIOBOH
pervoHanbHbId mponykT (BPIT), donx 3apa-
6orHoi miatel (O3I1) 1 00beM COOCTBEHHBIX
JOXOZOB PETHOHAIBHBIX OMOIKeTOB. BrIco-
Kue 3HaueHus OV MOryT CBHAETEIbCTBOBATh
0 TOM, YTO JJIsl MOJYYEHUs] €IUHMIIBI SKOHO-
MHYECKOT0 pe3yJibTaTa X031 CTBEHHOH cucTe-
Me permoHa TpeOyeTCs MPOU3BOTUTH IOBHI-
LIEHHOE KOJIMYECTBO 3ar PA3HSIONINX BEILECTB.
Poct nokasateist 3a aHanIu3UpPyEeMbIi BpEMEH-
HOW MHTEpBaJj paccMaTpUBaETCA KaK HEraTUB-
Hasg TEHJCHLUMS U MPHU3HAK JIUO0 OTCYTCTBUS,
00 HETOCTATOYHOH d(D(PEKTUBHOCTH IKOIO-
TUYECKOM MOJEpHU3ALMM, MTOCKOJIbKY Ha Ka-
KIYI0 €IMHUIY SKOHOMHYECKOro pe3yjbrara
B TEKyIIeM IMEpUOAE MPHUXOAUTCS OOIBIIUI
[0 CpPaBHEHHIO ¢ 0a30BBIM IEPHUOIOM 00BEM
3arpsA3HEHHUI.

Dpgpexm dexannunza

Jliis BBISIBJICHUSI PAacCOTIACOBAHUS TEM-
OB AKOHOMHUYECKOr0 POCTa U 3arpsisHEHUS
OKpYy Karolieil cpeibl ucmoib3yercs Kodddu-
[UEHT JICKATUINHTa, KOTOPBIH PACCYUTHIBACTCS
o popmyie (Nagvi, Zwickl, 2017)

Et/Y

1 _ t
D t— 1 EO/ (2)
Yo

rae £, u E, — mokasareiu, XapakTepu3yroIue
HEraTHUBHOE BO3JEHCTBUE HA OKPY’KAIOLIYIO
cpeny B 6a30BOM M TEKyIIEM Nepuoaax; ¥ u Y,
[0Ka3aTeu, XapaKkTepHU3yIolUe SKOHOMHYE-
CKUH pe3ynpTarT B 0A30BOM H TEKYIIEM IEpH-
0JJaX COOTBETCTBEHHO.
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[lonoxuTenbHoe 3HA4YEHHE IIOKa3aTe-
J CBUJIETEIBCTBYET O pa3[elIeHUU TPEHIOB
SKOHOMHYECKOI0 pPa3BUTHSl U HEraTUBHOI'O
BO3JICHCTBUS Ha OKPYIKAIOLIYI0 CPeNy BO3IeH-
CTBHUS, T. €. CKOPOCTb SKOHOMHYECKOTO POCTa
MPEBBIIIAET TEMIIbl 3arpsA3HEHUs MPUPOJHBIX
cpen. Ecnu 3nagenne xosdpunuenta D, paBHO
HYJIO WJIA OTPULATEIBHO, TO IPPEKT aeKa-
IJINHTA OTCYTCTBYET.

COMuO-?KOJlOZO-QKOHOM uueckoe 6ﬂazon0ﬂy!me

OreHKa COIMAJIBHOTO  OJIATOMONYYHSI
peruoHoB P® MokeT OBbITH BBIMIOJIHEHA C HC-
[OJIb30BAHUEM MYJIBTHIIMKATUBHON MOJIe-
mu (Malkina, 2017), mocTpoeHHOW Ha OCHOBE

A. Cena (Sen, 1976). BxirroueHne B 3Ty MO-
JIeJIb HKOJIOMYECKOr0 KOMIIOHEHTa IO3BOJIA-
€T Y4YecTb TaKOil BakKHBIH acmekT OJaroco-
CTOSIHMSI KaK Ka4eCTBO OKpYXaloIlel Cpeibl.
B Tabn. 1 mpencraBieHbl KOMIOHEHTHI MYITb-
TUIJIMKATUBHON MOJIEJIH C YYETOM IKOJIOrye-
CKOTO (paKTOpa M UX KpaTKasl XapaKTCPUCTHKA
(Zabelina, Parfenova, 2021).

Jns pernonoB P® ObLIH paccyuTaHBI Clic-
JyIOLIME OoKa3aTeIu 0J1aronoryyus:

— S (Ha ocHOBe 0a30BOM MOJIENH, T. €.
0e3 ydeTa DOKOJIOTHMYECKOTO KOMIIOHEHTa
FE) 3anepuon ¢ 2008 mo 2019 r;

— SE (E ompenensercs Kak cpeaHee
apu(PMETHIECKOE YACTHBIX OKOJOTHUSCKUX

pacmupeHHol  (pyHKIHH

01ar0COCTOSHHS

HUHJICKCOB, YUYUTBIBAIOIINX COCTOSIHHUEC aTMOC-

Tabnunua 1. KOMNOHEHTbI MYNbTUNANKATUBHOW MOLENN, OCHOBAHHOM
Ha pacwmpeHHom dyHkumm A, CeHa

Table 1. Factors of the multiplicative model, based on the A. Sen extended function

O6o3HaueHue
Kommnonent monenu KOMITOHEHTa Kparkas xapakTepucTuka
B (hopmyiie
Cpennenymesoii BPIT B pernone, Z BPII B pacuere Ha ayury HaceleHUs
py6/uenn. N
Hons noxonos Hacenenus B BPII D PaccuuThiBaeTcsi Kak OTHOIIEHHUE JACHEXKHBIX JOXOA0B
B PErHOHE Y Hacenenus k BPIT
PaccuntsiBaeTcs KaK OTHOIICHHUE CTOUMOCTH
Wnpekc, oOpaTHBI CTOMMOCTH CI (uKcHpOBaHHOTO Habopa IOTPEOUTEIBCKUX TOBAPOB
JKU3HHU B PETMOHE cl n ycayr (COHTnY) B crpaHe K CTOMMOCTH JaHHOTO
Ha0opa B pEeruoHe
Iloxasarens, YUUTHIBAIOIIHUHI PaccuutsiBaercs kak /-G, rae G — BHYTPUPErHOHAIBHBIN
nuddepennuannio JIOXOJIOB I-G) ko3¢ uurent JHKUHM IS HOMHHAJIBHBIX OXOIOB
B PEruoHe HaceJIeHus
Omnpepnensercst KaK cpenHee apupmeTnIeckoe
HOPMHUPOBAHHBIX YaCTHBIX AKOJOTHYECKUX HWHIEKCOB,
KOTOpBIE pACCYMTHIBAIOTCS HAa OCHOBE CIEYIOUIHX
MOKa3aTeNeil: yAeNbHBIH BeC HCCIEJOBAaHHBIX IIPOO
BO3/lyXa C TIIPEBBIINICHHEM IPEIeIbHO JOIMYCTHMBIX
KOHIEHTpanui (P); y/lelbHBIH BEC UCCIENOBAHHBIX MPOO
VHTerpanbHblii  KOJIOTHYECKUIT BOJIBI, HE COOTBETCTBYIOINX THTHEHNYECKUM HOPMAaTHBAM
HHEKC, XapaKTepU3yFOIIHH _ Y1P, |mo CaHMTapPHO-XUMHYECKHM H MHKPOGHOJNOrHYECKHM
Ka4eCcTBO OKpYyXKaromel cpexsl b= n nokasaressam (P,, P,); yIenbHbIH BeC HCCIIETOBAHHBIX TPOO
B PErvoHe MOYBHI CEJIINTEOHBIX TEPPUTOPHH, HE COOTBETCTBYIOMINX

TUTHEHUYECKUM HOpMaTHBaM 10 CaHUTapHO-
XUMUYECKUM, MHUKPOOHOJIOTHYECKUM U TapasHuTapHBIM
nokasarensm (P,-P,).

E usmensiercs B guamaszone oT 0 mo 1: yem BEIIIE €ro
3HAYCHHE, TeM OJaromolydyHee COCTOSHHE OKPY Karomeh
cpenbl B peruoHe
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(hepHOTO BO37IyXa M BOJHBIX OOBEKTOB) 3a Iie-
puon ¢ 2008 o 2019 r;

— SE_ (E ompenensercs Kak CpejHee
apu(METHYECKOEe YaCTHBIX OSKOJOTHYECKUX
WHJIEKCOB, YUYUTHIBAIOIINX COCTOSHUE BO3MY-
Xa, BOJHBIX 00BEKTOB | 104YB) 3a 2012, 2015—
2019 rr.

Bce ucnonb3yembie B UCCIIEIOBAHUN CTO-
MMOCTHBIC ITOKA3aTeN ObLIIN MPUBEACHBI K CO-
moctaBuMbiM TieHam 2008 r.! TIpu onerke DU
" 3(deKTa JeKarIMHra TakKke OblTa ydTeHa
pasHuIa 1eH B peruonax: BPII 6azoBoro roma
OBIJI CKOPPEKTUPOBAH C HCIOJIB30BAHUEM KO-
a¢hdunmeHTa, MpeaCcTaBIISIFOIIET0 CO00H OTHO-
menue cpennero apugmerndeckoro COHTuY
o crpane Ha xoner 2007 u 2008 rr. k aHamo-
THYHOMY CpellHeapu(METHUECKOMY B PETHOHE
(Mel'nikov, 2005).

PesynabTaTsl u o0cy:xaeHue
Ilodywesan 3konozuueckan nazpyska
OKkoyoruyeckas Harpyska B pacuere
Ha QyLly HACeJIEHUs pacHpelelieHa o peruo-
HaM KpaifHe HepaBHOMEPHO, 3TO OOBICHSIETCS
pa3iIMYHBIM yPOBHEM pPa3BUTHUs PErHOHAIb-
HBIX XO3SMCTBEHHBIX CHCTEM, UX OTPaCICBOU
CTPYKTYpOH M XapakTepoM DdHeprooodecrie-
yenus. Ha puc. 1 mpencraBieHo mpocTpaH-
CTBEHHOE DAaCHpeieieHUue CpeaHEeNyIIEBbIX
MOKa3aTelei  HEraTUBHOTO  BO3ACHUCTBUA
Ha OKpYXalollyl Cpely U HUX U3MEHEHUE.
Hcroprdecku clIoKUBIIASICS CBIPbEBAs CIIEIIH-
almu3alyus  MHOTMX — IPUPOAHO-PECYPCHBIX
pernonoB Cubupu u JlanmsHero Boctoka 00y-
CJIOBIIMBAET BBICOKHN YPOBEHb HEraTUBHOTO
BO3JEICTBUS Ha MPUPOAHBIE Cpelbl. ITO OCO-
OCHHO 3aMETHO B OTHOUICHHH 3arps3HCHUS
OKpY>KaroIIeH cpeasl OTXOIaMH ITPOU3BOACTBA
U TIOTPEOJICHNS, OCHOBHBIM HCTOYHUKOM TIO-
CTYIJICHUS KOTOPBIX SABIAIOTCS HPEATIPUATUS
TOPHOJOOBIBAIOIICH MPOMBIIUICHHOCTH. Ha-
npumMep, B 3abaiikanbckoM kpae 99 % ot 06-
mero o0bemMa OTXOA0B MIPUXOJUTCSA HA FOPHO-
noOeiBatorue npennpusitus’. IlepBoe mecto
o0 BeNMWYWHE 00pa3oBaHUS OTXOMOB IPOM3-

' BPII Obul CKOPPEKTHPOBAH C HCHOJB30BAHHEM HHICKCA

¢usnyeckoro obbema BPII, a ocraibHble MoOKazaresu —
C IOMOIIBIO HHJIEKCA TOTPEOUTEIIBCKHX LIeH.

2 Jloksam 00 9KOIOTHYECKOM CHTyalin B 3a6aiikaibCKOM Kpae
B 2018 r. URL: https://onn-munnpup.3adaiikaibCKUiKpaii.
pd/u/xn - hlaakfkgb/files/ox1an%2006%20

BOJCTBA U NMOTPeOJIEHUs B pacyeTe Ha JyIly
HaceleHus cpeau peruoHoB PO 3anumaer Ke-
MepOBCKasi 00J1acTh, IPEBOCXOAS CPEIHEPOC-
CUHCKHH TIOKa3aTelnp moutH B 27 pa3 (puc. la).
[Io o0BeMy BBIOPOCOB 3arpPs3HSIONIUX
aTMocdepy BEMIECTB OT  CTaI[OHAPHBIX
HWCTOYHUKOB HAWXyJUIWe NO3ULHUH Tpaau-
[UOHHO 3aHUMAaIOT HE(PTETa30BBIE TEPPHTO-
pun: Xantel-MaHculickuii, Amano-Henenkuii
n Henenkwuit AO (puc. 16). Cpeau pernoHoB
Cubupu 1Mo TaHHOMY BHAY HETaTHBHOTO BO3-
IeWCcTBUST 0cOoOCHHO BEIAEIseTcs KpacHosip-
ckuit kpait (B 2019 r. Ha OTHOTO >KUTENS TPH-
XOIUJIOCh 847 Kr 3arps3HsIOmX arMmochepy
BELIECTB), Ha TEPPUTOPUU KOTOPOrO pacro-
JIOKEHO KpyIHeilee NpeanpHusiTue IBETHOH
metamurypruu — I MK «Hopunbckuii Hukenby,
KOTOPBIH SBISICTCS JIUICPOM TI0 00BEMY BHI-
OpocoB cepsl He TobKO B PD, HO 1 BO BceM
mupe (Pyzheva et al., 2019).
[IpocTpaHCTBEHHBIM aHAIU3 H3MEHEHUS
CpEeIHEeNyLIeBONH HKOJOTMYECKOH Harpysku
MoKas3aji, 4To MHOrue cyOwsekTel PD xapak-
TEPU30BAJIUCh CHUKEHHEM aHTPOIIOT€HHOI'O
BO3JICcTBHS Ha aTMocdepy: B reprox ¢ 2008
o 2019 r. B 45 poccuiickuX peruoHax yMeHb-
IIFIACH CpeqHenymeBsle BEIOpockl. [Ipurpa-
HUYHbIE peruoHsl Boctoka P® umenu pas-
HOHAIIpaBJICHHbIE TEHICHIMU B OTHOIIEHUU
JAHHOT'O BUJA 3KOJIOrMuYecKoil Harpy3ku. Tak,
B AMypckoit oOmactu, XabapoBCKOM Kpae
MOAYIICBOI 00BEM IMHCCHI 3arpsi3HAIOMINAX
BELIECTB YBEJIMYWICA 3a paccMaTpuBaeMblil
nepuon. HanGonpmiee BiusSHUE Ha IHMHAMU-
Ky JTOr0 TOKasareist B AMypCKoil oOiactu
OKazaJIl NPEeJIpHUATUS DIIEKTPO3HEpreTuye-
CKOW OTpaciu, BKJaJ KOTOPOU B OOIIUHA 00b-
€M SMUCCHUIl 3arpsA3HSIOLUIMX BELIECTB 3a IO0-
CJIEZITHUE HECKOJIBKO JIET 3aMETHO BbIpOC: ¢ 54
10 75 % B 2005 1 2019 rT. COOTBETCTBEHHO.
Jpyroit sKomoruueckoi mpoOrIeMoin sB-
JeTcs 3arpsA3HeHHe MOYBbI U BOJOEMOB CTOY-
HbIMHU Bogamu. Hambonee ciiojkHast cuTyamus
B OTHOLIEHWM JIAHHOTO BHJAA 3KOJOTMYECKON
Harpy3ku HaOJI0JaeTcsi B OTAENbHBIX Peruo-
Hax CeBepo-3amanHoro ¢emxepansbHOr0 OKpyTa
(Pecniyonmukn Komu u Kapenus, MypmaHckas
n Apxanrenbckasi oomactu) (puc. 18). B atux

sxonorudeckoit%20curyaunn_2018.zip (nara obpareHus:
27.05.2021).
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06p oTxoAoB np 'Ba U notp '
[1 vuxe cpentepoccuiickoro ypoeks Il cebiwe 400 ToHH/4en.
[[7152,8 -400 TOHH/4en.

a

.

6) BBIOPOCH! 3arps3HAIOMUX aTMOC(EPY BEIECTB OT CTALMOHAPHBIX HCTOYHHKOB
HA AyLIy HaceneHus (Kr/4em)
Air pollutant emission from stationary sources (kg per capita)

C6poc 3arpsi3HEHHbIX CTOUHBIX BOA

[T nuxe cpeatepoccuiickoro ypoesi Il ceeiwe 200 ky6.m./4en.
[[7185,9 - 200 ky6.m./ven.

B) COpoC 3arpsA3HEHHBIX CTOYHBIX BOJ HA MYy HACENEHMs (KyO0. M/uerm)
Discharge of polluted wastewater (cubic meters per capita)

Puc. 1. MNpocTpaHcTBEHHOE pacnpeneneHue nokasaTtenen 3Kkonornyeckon Harpysku B 2019 r.
Fig. 1. Spatial distribution of environmental pressure indicators, 2019
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pernoHax o0beM cOpoca 3arps3HEHHBIX CTOY-
HBIX BOJl B pacuere Ha OJHOI'0 JKHUTENs Cy-
mecTBeHHO (B 2,5-4,1 pasa) mpeBOCXOIUT
cpemHepoccuiickuii mokasarens (85,9 kyb. m
Ha ayly HacesleHus). TeHAeHUUs CHUKEHUs
o0BpeMa cOpoca 3arps3HEHHBIX CTOYHBIX BOI,
HaOTIomaeMast Ha HallMOHAJTHHOM yPOBHE, TaK-
K€ 0TMeuYaeTcs U B OOJIBIIMHCTBE POCCUNUCKUX
peruoHoB (69 u3 §3).

[lokazarenu mNOAYMIEBOW 3KOJIOTMYECKON
Harpy3Ky{ MOYXHO CYMTATh B HEKOTOPOM CMBICIIE
HMHTErpajbHBIMU: OHU SBIISIOTCSA KOJIMYECTBEH-
HBIMH XapaKTEPUCTUKAMU T€X HEraTUBHBIX MO-
CJIE/ICTBUH, KOTOpBIE CBA3aHbI C IPOXKUBAHUEM
U HSKOHOMHUYECKOW JeATEIbHOCTbIO B PErHOHE
B pacyeTe Ha OFHOTO YejoBeka. OHH ymTOOHBI
JUTSL MEKPETMOHAJIBHBIX CPAaBHEHUH pEeruOHaIIb-
HBIX COLIMO-3KOJIOI0-3KOHOMHUYECKUX CUCTEM,
HO MX TPYAHO HCIIOJb30BaTh B IMpOLEAypax
MPUHATHUS TE€X PEILEHUM, AJI KOTOPbIX BaXKHO
BBISIBUTH IPUYUHHO-CJIE/ICTBEHHBIE CBSI3H.

aKO-uHmeHCMSHOCWlb
B nocienane rogsr B PO orMmeuaeTcs TeH-

JCHINS CHIDKEHUS KaK OOIIeil SKOJIOT HUeCKOH
Harpy3KHu (BaJIOBBIX COPOCOB U BBIOPOCOB 3a-

TPSI3HSIOMUX BellecTB), Tak U DU (tadi. 2).
Omnako, HeCMOTpsT Ha HaONromaromeecs CHHU-
JKEHHE YPOBHSA HETraTUBHOIO BO3JEHCTBUS,
B OKpy’Karolllell cpele MPOUCXOJUT HAKOILIe-
HUE 3arpA3HSIOLIMX BELIECTB, BO3AEHCTBHE
KOTOpBIX OHa HE YCIIeBaeT HEUTpajn30BaTh
(Glazyrina et al.; 2006; Mkrtchyan et al., 2017).

B 2019 r. mo4TH B OJIIOBHHE POCCUMCKUX
pernonoB DU BEIOPOCOB 3arps3HSIONINX Be-
miecTB OblIa HUKE CPEIHEPOCCHUCKOTO YPOB-
Hs (0,44 xr/Teic. py0. BPII). Cpenn HanmeHee
OJIarOIONyYHBIX TEPPUTOPUH, B KOTOPHIX
Ha Kaxayro Teicssay BPIT BeiOpacwiBaeTcst 60-
nee 1 Kr 3arpA3HSIOLIUMX BELIECTB, OKA3aIUCh
HEKOTOpPbIE MPOMBILUIEHHbBIE PETHOHBI Ypalia,
Cubupu u [ansaero BocToka. B eBponeiickoit
yacTu cTpaHbl Belaenstorcs Hewenkwuii AO,
Pecnyonuku Kapenust u Komu, Mypmanckas
n Bomoroackas obnactu. HanGombimmii poct
YICITBHBIX BEIOPOCOB 3arpsI3HSIONINX BEIIECTB
oTMevajcsa B Tpex peruonax: Kpacnomapckom
kpae (OU Bbeipocna Ha 140 %), IlcxoBckoit
obmactu (Ha 100 %) m TromeHCKo#l oOmacTh
(Ha 84 %)).

Hcnonb3oBanue B omenkax OUW apyrux
rokasareseil, XapakTepu3yIOIUX 3KOHOMHU-

Tabnuua 2. MNokasartenu skonormyeckon Harpysku u S B PO n nx nsmeHexue
Table 2. Indicators of environmental pressure and eco-intensity and their changes, Russian Federation

Tokasarens Exwsm. | 2008 | 2012 | 2019 | 25)?5%?21?.,%
DKoornyecKas Harpyska
O0uuit 06beM BEIOPOCOB B aTMochepy 20103 19630 17295 -14,0
Br106poch! TBEpABIX BELIECTB 2704 2249 1611 -40,4
Br16pocer arokcua cepsl TBIC. T 4534 4341 3677 -18,9
Br16pockr okcn0B a3oTa 1817 1938 1799 -0,97
Bri6pocsr okcna yraepona 6092 6002 4835 -20,6
COpoc 3arpsi3HEHHBIX CTOYHBIX BOJI MITH M 17119 15678 12602 -26,4
DU
O06mumii 066eM BEIOPOCOB B aTMOChepy 0,59 0,55 0,44 254
BBIOpOCH TBEPIBIX BEMIECTB 0,08 0,06 0,04 -48.3
Br1Opockl arokcHIa cepsl ;;6/ TI;’II)CH 0,13 0,12 0,09 -29,7
Br10pockr okcu10B a30Ta 0,05 0,05 0,05 -14,2
Br1Opockr okcua yriaepona 0,18 0,17 0,12 -31,2
COpoc 3arpsi3HEHHBIX CTOYHBIX BOJI }34;6/ EJII)CH 0,50 0,44 0,32 -36,2
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YeCKHH pPe3yNbTaT, HECKONBKO MEHSET IO-
JTYyYEHHYIO KapTUHY. 3aMETHO YBEIHYHIOCH
YHUCIIO TEPPUTOPHI C POCTOM IMHICCHI 3arpsi3-
HSIIOIIMX BemecTB B pacyeTe Ha 1000 py6. co0-
CTBCHHBIX [IOXOJIOB PETHOHAIBHBIX OIOIKe-
ToB 1 D3II: 28 u 31 pernoH cOOTBETCTBEHHO
(Tabum. 3).

CocTaB rpynn ¢ HawIydlIMMHU IOKa-
3aTelssMH KauyecTBa 3KOHOMHYECKOI'O pocTa
CyILIECTBEHHO He MeHseTcs. ['opona MockBa
u Cankr-IlerepOypr, Kabapnuao-bankapckas
Pecrryonmuka m MockoBckast 001acTh MMEIOT
Hamry4mme Tmokasarenn OU BeIOpocoB 3a-
TpSI3HSAIOMUX BeniecTB. PecnyOnuka Auraid,

Tabnuua 3. X BbIOpOCOB 3arpsA3HAWMX aTMOCepy BELWECTB OT CTaLMOHAPHbBIX UCTOYHMKOB
M c6pOCOB 3arps3HeHHbIX CTOYHbIX BoA (Ha 1000 py6. 3KOHOMMYECKOro pe3ynbTaTa)

Table 3. Eco-intensity of air pollutant emissions from stationary sources
and discharges of polluted wastewater (per 1000 rubles of economic result)

DKOHOMUYECKHH pe3yapTar
HaJIOTH, COOPBI U HHBIE
BPII o0s13aTeNbHbIC TIATEXH 31T
B KOHCOJ’II/I)II/IpOBaHHbIH
oromkeT cyonrekToB PO
DU BBIOPOCOB 3arpsA3HAIOMINX BEIIECTB OT CTAIMOHAPHBIX HCTOYHUKOB
0,01-0,09 xr 0,07-0,79 xr 0,02—0,21 kr
. MockBa; . MockBa; . MockBa;
PerHONBI ¢ HAY MK Pecniybnuka Jlarecras; r. Cankr-IletepOypr; r. Cankr-IletepOypr;
Kabapauno-bankapckas | Kabapnuno-bankapckas | Kabapauno-bankapckas
NI0Ka3aTesIMH
PecnyOnuka; PecniyOmnuka; PecniyOmmka;
r. Cankr-IletepOypr; MockoBckast 0011.; Pecny6nuka /larecran;
MockoBckas 0011 PecniyOnuka Anpires MockoBckas 0011.
1,37-2,85 xr 10,41-25,72 xr 3,97-8,61 kr
MypmaHckast o01.; Openbyprckast o01.; Henenxuii AO;
Pernons! ¢ Hauxyamumu Marajanckasi 00JI.; Bosoroackast 00i1.; Pecnybnmka Komu;
noKa3aTelIssMHu Pecniy6mka Komu; Jlunenkast 001.; Bouoroackas 0011.;
Kpacnosipckuii kpaif; Kpacnosipckuii kpaif; Kpacnosipckuii kpaif;
Kemeposckas 0611. Kemeposckas 001. Kemeposckas 00i1.
UYuciio permoHoB ¢ pOCTOM 23 28 31
)4
DU cOpoCcoB 3arpsI3HEHHBIX CTOYHBIX BOJT
0,002—-0,04 m* 0,01-0,38 m* 0,01-0,14 M*
Henenkuii AO; Heneuxwuii AO; Heneuxuii AO;
Peruons! ¢ Hanmydmumu PecnyOnuka Anraii; PecniyOmnuka Anraid; PecnyOnmka Anrtaid;
MmoKa3aTeassMu Pecny6nika Mopnosus; SImano-Henenkuii AO; SImano-Henenkuii AO,;
SImano-Henenkuii AO,; Yykotckuii AO; MaragaHckas 00J1aCThb;
Kypckas o0m. CaxanuHckas 0071 Uykotckuit AO
1,14-1,95 »* 7,98-16,06 m* 2,82-4,47 m?
Pecniy6nmka Komu; Tomckast 00u1.; Pecnybnuka Komu;
Pecrry6nnka CeBepHast ApxaHrenbckas o0I.; ApxaHrenbckas o0I.
Peruonsl ¢ Hauxyamumu Ocertusi-Ananus; KapauaeBo-Uepkecckas KapauaeBo-Uepkecckas
NI0Ka3aTesIMH ApxaHrenbckas o0I.; Pecrry0nuka; Pecnry0iuka;
MypmaHckast 001 Pecrry6nuka CeBepHast Pecny6nuka CeBepHast
Pecniy6nuka Kapenus Ocerusi-Ananus; Ocerus-Ananus;
Pecrry6iuka Kapenust Pecrry6imka Kapemust
YHucno peruoHoB ¢ pocTOM
M 11 11 12
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Henenkuit u SImano-Henenkuit AO  ycToii-
YUBO BXOIST B TPYyNIy ¢ Hawmbojee HU3KH-
MU cOpocamMy 3arps3HCHHBIX CTOYHBIX BOJ
B pacyeTe Ha CAMHHIY dKOHOMHUYECKOTO pe-
3ynbrata. Camasi TpEeBOXKHASI CUTyalus C 3a-
TPSI3HEHUEM OKPYJKAIOMIEH CpeIbl CTOYHBIMHU
BOIaMH OTMedajach B ApXaHTEIbCKOH o0Ia-
ctH, PeciyOnukax CeBepHast OceTus-Aanus
u Kapemnusi, KoTopple CTaOMIBHO HaXOIIIINCH
B TpYIIIIe HAUMEHEe OJIarononydHsx. OTaens-
HO CTOWT YNOMSHYTH KpacHosipckuil Kpait
u KemepoBckyro 061acTh, KOTOPBIE YCTOHYHNBO
3aHUMAIOT JTUIUPYIOIINE TO3UIINY B aHTHPEH-
THUHTE perHoHOB P®D M0 MHTEHCHBHOCTH HeTa-
THUBHOTO BO3JICHCTBUS Ha aTMOCHEpYy.

Kosghdpuyuenm dexannunea

Amnanus TPEH/IOB 9KO0JIOT0-
SKOHOMHYECKOTO  Pa3BUTHS  POCCHUHCKON
SKOHOMHUKH CBHJICTEIHCTBYET O TOM, YTO
3a mepuog ¢ 2008 mo 2019 r. cymmapHbIi
BPIT B comocraBumbix 1ieHax 2008 r. BbIpoc
Ha 15,4 %. DKOHOMHUYECKOE pa3BUTHE COIPO-
BOXK/IAJIOCh CHWIKEHHMEM OTIEIBHBLIX BHJIOB
9KOJIOTHYECKON Harpy3KH: 00beMbI BEIOPOCOB
3arpsA3HSIONINX BEMIECTB OT CTAaIlMOHAPHBIX
HCTOYHUKOB U COPOCOB 3arps3HCHHBIX CTOY-
HBIX BOJ cokpatuiuck Ha 14 m 26 % coort-
BETCTBEHHO. [10 JaHHBIM BHJIaM HEraTHBHOTO

BO3ICHCTBHS KO3 (QUIINCHT JeKaIlIHHTa TIpe-
WMYIIECTBEHHO MOJIOKUTENCH (puc. 2).

lopa3mo Xyxe CKIIagpIBaeTCs CHUTYalHs
C OTXOIaMH TIPOM3BOACTBA W TOTPEOICHUS.
Kosddumuent nexannuara BappupyeT B JHa-
mazone ot —0,14 (2017-2018 rr.) mo 0,02 (2014—
2015 rr.). OO0BeM OTXOJOB IPOM3BOJCTBA
U TOTpeOJIeHUs B CTpaHe CTaOMIBHO yBEIH-
yuBaeTcs (3a uckmoueHueM 2009 u 2015 rr.).
Pe3ynpraTer pacueToB, BHITOTHEHHBIX TSI pe-
rHOHOB PO, mokazanu Takke OTCYTCTBHE d(-
(eKTa IeKaruInHaTa B OONBITHHCTBE U3 HUX.

[To BBIOpOCaM 3arps3HSAIONIUX aTMOC(e-
Py BEIIECTB OT CTAIIMOHAPHBIX HCTOYHHKOB
B OTHCNBHBIX PETHOHAX, PAacIIOI0KEHHBIX
npenMymiecTBeHHO B LlenTpansaom, Ceepo-
3amagnom, Cesepo-KaBkazckom u HOxxHOM
(denepanabHBIX OKpyrax, 3((deKT JeKarjinHra
OTCYTCTBYET (puc. 3a).

OTpaciay SKOHOMHKH OKa3bIBAIOT Pa3HOE
TI0 CTETICHH HETaTHBHOE BO3JCHCTBUE Ha OKPY-
KAIONIyIo cpeny. B 4mceio KiTroueBBIX 3arpss-
HUTENEH BXOAAT MPEATPUATHS JOOBIBAIOIIETO
CEKTOpa M AIIEKTPOIHEPTETUUCCKOH OTpaciu.
CortacHO pe3yibTaTaM pacdeToB MOYTH B TI0-
ToBUHE pernoHoB (32 u3 66) paccoriacoBaHus
TEMIIOB pPa3BUTHUS TOOBIBAIOLICH OTPACITH U 3a-
T'PS3HEHUST aTMOC(HEPHOr0 BO3IyXa HE OTMe-
yajnock (puc. 30). HanMenee Onaromony4Has

0,15

0,10

0,05

d" 0,00 -

2013

2014 2015 20!

-0,05

-0,10

-0,15

B Bbi6pocbl 3arpAsHAIOLMX aTMOCdEepy BELLEecTB OT CTaLUOHAPHBIX UCTOYHUKOB
B C6pOChbI 3arpA3HEHHDbIX CTOYHbIX BOA,
[ O6pa3oBaHue OTXOA,0B NPOU3BOACTBA U NOTpebGaeHUA

Puc. 2. InHamuka koadduumeHTa LeKkanamHra gas OCHOBHbIX BUAOB HEFAaTUBHOIO BO34EMCTBUS
Ha oKpyxatowwyto cpeay B P®, 2009-2019 rr.

Fig. 2. Dynamics of the decoupling coefficient for the main types of environmental pressure
in the Russian Federation, 2009-2019
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“a<o
@»0-0,50
@ 0,50 -0,81

: Koadbdpmumenr pekannunra

Mouronus

a) DxoHoMuKa B 1esom, 2008 u 2019 rf,
Economy as a whole, 2008 and 2019
Koadhduumenr aekannuura ’

@ <0 0-0,50 @ 0,50 - 1,00 ZZ Her RaHHbIX

Mokronus

6) BO/I «/l00brua mose3Hbix uckonaempix», 2008 u 2016 rr.
Mining and quarrying, 2008 and 2016

Puc. 3. KoapduumeHT gekananHra gns pocCMMCKUX permoHoB:
BbIOpOCHI 3arpa3HAOWMX aTMOCepy BeLwecTB OT CTaLLMOHAPHbBIX UCTOYHUKOB™

Fig. 3. The decoupling coefficient for Russian regions:
air pollutant emissions from stationary sources

*[laHHble, XapakTepusyruime HeratmupHoe Bo3aeicTBMe 6a3oBbiX 0Tpacne|?| 3KOHOMUKKN B perMoHanbHOM pa3pese,

[OCTYNHbI ToNbKO Ao 2016 T.

cutryanusi HaOmromaercss B JIeHWHTpaICcKoOi
00JacTH, B KOTOPOit 00beM BEIOpOCcOB 0T BO/]
«JloOblua TMOJIE3HBIX HMCKONAEMBIX» BBIPOC

B 0,2 pasa 10 OTHOIICHUIO K 0a30BOMY TOXy
(D=-6.3).

Oyenka 61a20n0IYHUSL POCCUNICKUX PEUOHO8

PesynbraThl pacueToB MoOKas3aiau, 4YTO
pervoHbl PO B 3HAUMTENBHOW CTETNICHH JH-

(epeHIupoBaHbl 0 YPOBHIO OJIATOMOIYYHSI.
bonee momoBuubl 3 HUX (52 n3 83) HE HMOTSI-
THUBAIOT JO0 CPEAHEPOCCUHMCKOro IoKa3aTess,
[OJIyYEHHOTO Ha OCHOBe 0a30BOH Mozenu
(9535 py6/uen. B 2019 r.). B rpynny HanMmeHee
OJIaroIONyYHBIX (3HAYCHHE S HE IPEBBIIIAIIO
8000 pyO/duen.) Bomu 18 pEernoHOB, cpeau
KOTOpBIX OKa3aJIUCh W HEKOTOpbIE IpUIpPa-
HHUYHBIC TeppuTOpun Boctoka Poccun: 3abaii-

- 1056 -



Irina P. Glazyrina and Irina A. Zabelina. Socio-Ecological Inequality in the Russian Federation and Problems...

KabCKUi Kpal, EBpeiickas AO u PeciyOmiuka
Bypsitus. Haubosiee 0J1aromosy4HbIMH CO-
n1acHo 0a30BOM MYJBTHUIUITMKATHBHOM (PYHK-
OUM OBITM PETHOHBI, CHEIUATN3HPYIOMIHECS
Ha JOOBIYEe ITOJIE3HBIX HCKOIMaeMbIX: XaHTHI-
Mamncniickuii 1 Henenkuii AO, Uykotckuii
AO u CaxanmuHckas 00J1acTh.

PaccMoTpeHHbIE BBINIE TMOKA3aTEIN KO-
JIOTUYECKON HAarpy3KH, HECOMHEHHO, SIBISIOTCS
BKHBIMH XapaKTEPUCTUKAMHU PA3BUTHS TEPPH-
TOPUATIBHBIX  COITMO-IKOJIOT0-I)KOHOMHYECKHIX
cucteM. Onnako E.B. Promuna crpaBennviBo
OTMEUAET, YTO TPAAUIIMOHHO HCIOIb3yeMbIe
JUISL XapaKTePUCTHKUA COCTOSTHUS OKPYIKaro-
e cpebl BEIOPOCHI 3arpsI3HSIONINX BEIIECTB
U cOpOChl B BOJHBIE OOBEKTHI HEOAHO3HAYHO
OTIPEICTISIIOT PEabHBIE JKOJIOTHYECKUE YCIIO-
Bl )KU3HU, TaK KaK HE YUUTHIBAIOT HEKOTOPHIE
(hopMHpyIOIIHE 3TO COCTOSTHHE (aKTOphI (Ha-
npuMep, (OHOBBIC KOHIICHTPAIMU 3arps3Hs-
FOIIAX BEIIECTB M KIWMATUYECKUE YCIIOBHSI).
B pa6orax (Ryumina, 2014; Ryumina, 2016)
COCTOSIHHE TIPUPOIHBIX CPel KaK HKOJOTHYe-
CKHE yCIIOBUSI )KU3HH HACEJICHUS TIPEIaraeTcs
XapaKTeprU30BaTh MOKA3aTelleM JIOJU HEYJI0B-

JICTBOPHUTEIBHBIX MPOO BO3yXa U BOJABI B 00-
IeM YHUCIie WCCIIEOBaHHBIX Mpo0. B Harem
HCCIICIOBAHNHM MBI TAK)KE BKJIIOUMIIM B aHAJIN3
MOKa3aTellb, YYUTHIBAIOIIUNA COCTOSHUE ITOYB
CENUTEOHBIX TEPPUTOPHI.

PesynbraThl  pacueToOB  3KOJOTHYCCKH
CKOPPEKTUPOBAHHOTO YPOBHS OJaronoiydus
MOKa3aJIH, YTO BIUSTHUE SKOJOTHUYECKOTO (haK-
TOpa BechbMa CYIICCTBCHHO: MaKCHMaJIbHAs
pas3Huia Mex 1y nokazareiasimu S u SE B 2019 1.
nocturana 67 %, a mexay S u SEY — 43 %.
Ha pwuc. 4 npejcraBiieHbl OIICHEHHBIC HA OCHO-
Be 0a30BOM (D)YHKIIMH U MOJICITH C YYETOM KO-
JIOTHYECKUX YCJIOBUH MOKa3aTeln 0JIaromoy-
qus 110 cyobekTaM PD, xapakTepu3yromumMes
HanOoJee U HAaUMEHee CYIIeCTBCHHOW pa3HH-
el MEeXy U3y4aeMbIMH XapaKTePUCTHKAMHU.

IIpobrema HaxkoneHus
3ACPA3HAIOWUX eelyecme

Bce paccMoTpeHHbBIE TOKa3aTeNH HE yUu-
THIBAIOT OJIMH BA)KHBIH acClEKT HEraTUBHOI'O
AHTPOIIOT€HHOI'0 BO3AEUCTBUSI — HAKOIJIEHUE
3arpsA3HAIONINX BELIECTB B OKPYIKaloLIel cpe-
ne. JloJro>xuByiye 3arpsa3HUTeNd IPOoAoIDKa-

ApxaHrensckan obn.

r. Cankr-Mevepbypr |

Ceepanosckan o6n.

Hosropogckas o6n. 1‘

Kuposckan o6n. \

Espeiickan asrouomuan"\
o6n. N\

Kapauaeao—'ﬂlepneccxaﬁ

Pecny6auka Mapwmii 3n

Mpumopckmit kpaii  14000—— _Pecny6nuka flarectan

12000

— h . Openbyprckasn obn.

"\ YeueHckan pecnybnuka

\ Pecny6nuka Antaii

\ “
\
| | Antaiickuii kpaii
| f
| ‘w‘
|

‘ Yysauwckas pecny6nuka

/" Kamuatckuit kpai

pecny6nuka ~ — - ‘Pecny6nuka Tatapcran

Pecnybnuka Cesepﬁéh»-—, —
Ocertna — Anauma

" Tomckas o6n.
Bnapummpckan obn.

6
Yp coy 06 ¥

(6e3 yueta aKonormyeckoi coctasnaioweit), S

e rartacuua ananuva annkt u naual SFc

Puc. 4. CpaBHeHune nokasartenei S n SEs, 2019 .
Fig. 4. Comparison of S and SEs indicators, 2019
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IOT OKa3bIBaTh BPEAHOE BO3NCHCTBHE B TEde-
HUE 3HAYUTEIBHOTO MEPUOoa IMOCIe MOMEHTA
uX sMuccud. bojee Toro, MX MOCTEIEHHOE Ha-
KOIUICHUE YCHJIMBACT HETaTUBHOE BO3JCH-
ctBUe. I TOTO YTOOBI IPOEMOHCTPHPOBATH,
HACKOJBKO CYIIECTBEHHBIM MOXKET OKa3aTb-
cst 9TOT 3(PPeKT, MBI UCIIONB30BATH MaTeMa-
THYECKYI0 Mojenb u3 padbothl (Glazyrina et
al, 2006)’. OHa TO3BOJISIET YyUYECTh HAKOILIC-
HUE 3arps3HSIONINX BEIICCTB B 3aBHCHMOCTH
OT CKOPOCTH AaCCHUMIUISIIINH 3arPS3HUTEIS
B IIPHPOIHOI cpelie U OT CPOKa KU3HH MTPOU3-
BOJICTBEHHOTO TIPOEKTA, COMPOBOK AAIOIICTOCS
€ro dYMHUCCHEN.

JJIst IPOCTOTHI MIPEAIONOKUM, UTO TIPO-
eKT TpPEAyCMaTpPHUBAET IOCTOSHHBIH 00BEM
MIPOU3BOJCTBA MPOAYKIIMH B TEUYECHHE BCETO
CpOKa peajm3ally, C IIOCTOSHHOH mo0aB-
JICHHOW CTOMMOCTBIO B pacdyeTe Ha CAHHHILY
npoxykiun. [IpenmonoxuM Takke, 9To ¢ Ka-
KON eMUHUIICH MPOTYKITUHN BBIOPACHIBAIOTCS
3arps3HAIOMAE CYOCTaHIIMYA U 3TH BBIOPOCHI
IIOCTOSTHHEI B T€UEHHUE JKU3HH IpoeKTa. MTaxk,
MyCTB!

N — CpOK peann3anuu MpoeKTa;

7 — CTaBKa TUCKOHTHPOBAHMSI;

0 — ITOJIS 3aTrPsI3HEHUH, KOTOphIEe pa3iara-
IOTCSl B TCUCHUH T'O7Ia;

L — ronoBoii 00beM HOOABIEHHOW CTOU-
MOCTH.

B pat6ore (Glazyrina et al, 2006) moka-
3aHO, UTO 00BEM 3arps3HEHUH, HaKaIJIUBaIO-
mruxcst 3a N JIeT, pacCIUTHIBASTCSI IO popMyIie

_ N 1-(1-8)¢
Z(N) =eXi-q 5 ©)
CoBpeMeHHas OIleHKa JT00aBJICHHON CTO-
HMMOCTH 3a N JIeT pacCUMThIBAaETCA 10 (hopMyJie

n 1 @)

=1 (14t

Y(N) =

MosxHO paccunuTaTh IOKa3aTeCJIb HEraTHUB-
HOT'O BO3JACHUCTBUS B pacyeTe Ha CAUHUIY IIPO-
HM3BEICHHOMN MNpOoAYKIHH 3a BEChb CPOK KU3HU
IIPOCKTA:

_ N et
E(N) = 2 _ ¢ Z=alt=(-8)] )

= N T
Y(N) SL Zt:l—(“_r)t

3 Ha pycckoM si3bike omucanue mozenu npuseneHo B (Gla-

zyrina et al, 2004; Glazyrina, Potravnyi et al., 2005).

Bynem Ha3zpiBaTh E(N) noxazamenem
OU ¢ yuemom maxonnenus 3aepsasHenuti. Mbl
MOXKET paccMaTpUBaTh 3TY BEIUYMHY Kak
«OKOJIOTHUECKYIO LIEHY», KOTOPOE ILIATHT 00-
IIECTBO 3@ TO, YTO IIPOMU3BOAUT U TOTPEOISIET
MaTepualibHble 6J1ara, IpOU3BOICTBO KOTOPBIX
HAHOCHUT y1epO cpejie ero oOuTaHus, B pacue-
T€ Ha 32 €UHUILY IPOAYKLHHU 1 KOHKPETHO-
ro MpoayKTa.

SIcHO, UTO € POCTOM JUTUTEJIBHOCTH MPO-
€KTa AITOT IOKa3aTejdb PacTeT HpHU JIOObIX
napamerpax. sl OLeHKH, HACKOIBKO MOXKET
OBITH CYIIECTBCHHBIM (PAKTOP HAKOIIJICHUS 3a-
TPS3HSIONINX BEIIECTB, OBLIN ITPOBEACHBI MO-
JeTbHBIC YUCICHHBIC pacdyeTHl (0ojee moapoo-
HO OHHW TpejacTaBieHbl B padote (Glazyrina,
Chavkin, 2021). 3HaueHue 6=1 COOTBETCTBY-
€T cllydaro, KOIja 3arpsi3HAoIlee BEIEeCTBO
pasyiaraeTcsi B TEYEHHE OJHOI0 rofa U Hako-
IJICHUS 3arpsA3HeHuil He npoucxoauT. OnuH
W3 BapUaHTOB Takoro pacuera (L=1, e=1) npen-
CTaBJICH Ha pUC. 5.

MO>KHO BUJIETH, KaK C YBEJIIMUEHHEM CPO-
Ka JKM3HU MPOEKTa BO3pacTaeT 3HAaUMMOCTh
mapameTpa 0. Ecam peur maper o6 oTHOCH-
TEIBHO OBICTPO pa3iiarariiuX 3arps3HUTE-
asax (0 = 0,4, To ecTh Pa3lIOKEHHUE MPOUCKO-
JUT 3a 2,5 rosa), TO MpU NPOLUEHTHON CTaBKe
0,05 na Bpemennom ropuzonte 30 yeT mpu-
MepHO B 4,6 pa3a mnpeBsilaeT 3Hauenue DU
0e3 yuera 3arpssHeruii. OmMHAKO IS TOJTO-
KUBYIIHX 3arpssautencii (0 = 0,1, To ecTh
pas3joXXeHUe  3arps3HUTENs  IPOUCXOJUT
3a 10 5eT) 3TO MPEBHINIEHUE COCTABISIET YIKE
13 pa3. Takum 00pa3oM, HAKOIIJICHHUE 3aTPs3-
HSIOLIUX BEIIECTB B pe3yJbTaTe 3KOHOMUYE-
CKOM AEATEIFHOCTH — BaXKHBIN (aKTOpP B KOH-
TEKCTE BIUSHUS Ha 9KOJIOI0-3KOHOMUYECKU I
Oamanc. OqHAKO B HACTOSIIEE BpPEMsS ITOT
(dakTOp HE YUYHUTHIBACTCS HH IIPU OICHKE
AHTPOINIOT€HHOI'0 BO3JEHUCTBUSA, HU B HH-
CTPYMEHTaX 3KOJOr0-3KOHOMHYECKOI0 pe-
rynupoBaHus. [IpendarcTBueM 1js 3TOro siB-
JA€TCs CIOXKHOCTb OIpeAesIeHUs apameTpa
0 ISl KOHKPETHBIX 3arps3HUTENEH, 9TO, KaK
MpaBUJIO, TPEOYET CepPhE3HBIX €CTECTBEHHO-
Hay4HbIX HccienoBaHuil. [loaTomy naHHyIO
3aJa4y B IIEPBYIO O4Yepenb IenecooOpa3Ho
MMOCTABUTH JUISI 0CO00 OMACHBIX JIOJTOXHUBY-
LIUX 3aTPA3HUTEINIEH.
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Puc. 5. nHamuka nokasatens M C y4eTOM HaKOMNNEHWUS 3arpsa3HEHMI B 3aBMCUMOCTH
0T CKOPOCTM aCCUMUAALMM 3arpa3HUTENS B OKPYXKAIOLLEN cpefe U NPOLLEHTHOM CTaBKM

Fig. 5. Dynamics of the eco-intensity indicator, taking into account the accumulation of pollutants,

depending on the rate of pollutant assimilation in the environment and the interest rate

3akiouenune

Bce npencraBieHHbIe MOKazaTeaud — U3-
MEpUTENIH YJEJIBHOIO aHTPOIOIeHHOr0 BO3-
NCWCTBUSL — MOTYT HCIOIH30BATHCS H/HITU
HCHOJB3YIOTCA I OLEHKH COLHUAJIbHO-
9KOJIOTUYECKOI'0 HEPaBEHCTBA, IIPU 3TOM OHU
XapaKTepU3yIOT €ro B Pa3IU4YHbIX acleKTax.

VYnenbHbIE MOKa3aTeNn MOAYIIEBOU DKO-
JIOTUYECKOI HAarpy3KH MOXHO paccMaTpUBaTh
KaK KOJIMYECTBEHHBIE XapaKTEPUCTUKH «IKO-
JIOTUYECKOH CTOMMOCTH CYILIECTBOBAHUS»
(TO ecTh MPOKUBAHUS U SIKOHOMUYECKON Jes-
TEJIbHOCTH) Y€JIOBEKA B KOHKPETHOM PErHOHE.
Me:xperuoHaiabHble CPAaBHEHHS 110 3TOMY I10-
Kazarenio (cM. puc. 1) IEeMOHCTPHUPYIOT Kak
HUX pas3jiudue, Tak U JUHAMHKY U3MEHEHUI
IUTSL pa3HBIX peruoHoB Poccnn. OT0 HE0OX0-
IUMO YUYHTHIBATh TIPU pa3pabOTKe ILIAHOB
MIPOCTPAHCTBEHHOI'0 pa3BUTUA. B Onuxaii-
mue roJbl Takas 3agada OyJeT axKTyalibHa
B CBSI3M C IUIAHAMH Pa3BUTUA APKTHUYECKUX
TEPPUTOPHUI.

Nuapnkarop DU MOXHO paccMarpuBaTh
KaK TEXHOJIOTHYECKYI0 XapaKTEPHUCTHKY XO-
3SIUCTBEHHOW JIESITETHHOCTH PETHOHA, €CIH
B KaueCTBE SKOHOMHYECKOTO PEe3yJIbTara MpH-
HUMaeTcsl NpousBeldeHHbI 31eck BPII. Me-
JKPErMOHAIIbHBIE CPABHEHUS JIEMOHCTPHUPYIOT,
KaKO€ BO3/ICHCTBUE HA TPUPOTHBIE CPEIBI OKa-
3bIBaCT IMPOM3BOJCTBO CIHUHHMIIBI JOOABJICH-
HOM CTOMMOCTH B Pa3IMYHBIX peruonax. Ecim
B Ka4eCTBE YKOHOMHUYECKOTO PE3yJIbTaTa MBI
paccMarpuBaeM TOCTYILIEHUE HAJIOTOB pPEru-
oHanbHBIN OromkeT uian D3I, To 3TOT MHIH-
KaTop TOKAa3bIBAET HAM COOTHOIICHUE MEXTY
AKOJIOTMYECKOW HArpy3KOM W BKIJIQJOM DKO-
HOMMYECKOH JIEATENHLHOCTH B OOIIECTBEHHOE
W WHIUBUJIYAJIBHOE OJIATOCOCTOSIHHUE COOT-
BETCTBEHHO. MeKpernoHambHbIE CpPaBHEHUS
PacKpBIBAIOT  CYIIECTBEHHOE HEPABEHCTBO
110 JIAHHOMY COIMAJIbHO-IKOJIOTHIECKOMY TIO-
Ka3aTedro.

[loxaszarenru DU u pexaluiiHra TECHO
CBs3aHBl Mexay coOoit. Koaddumument ne-
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KalUTMHra ~ XapakTtepusyerT jauHamuky OU
3a paccMmaTpuBaeMblii nepuoj. IlonoxuTenb-
HOe 3HauyeHue Kod(UIMEHTa [eKarInHra
SKBUBAJICHTHO CHMXeHHI0O DU, TO ecTh QuK-
CHpYEeT HEKOTOPBIH YPOBEHb 3KOJOTHYECKOI
MOJICPHHU3AIMH SKOHOMUKH peruoHa. CpaBHH-
TEJIbHBIN IPOCTPAHCTBEHHBIH aHATN3 110 3TUM
[OKA3aTeNsIM MO3BOJISIET CYIAMTh O TEMITax
JKOJIOTHYECKOH MOJIEpHHU3AIMH/IEMOICPHH3a-
[MU B Pa3HBIX 4acTsAX cTpaHbl. [lonoxuTeNb-
HOE 3HAYCHHUE JICKAIUIMHTa, 0E3yCIOBHO, Je-
MOHCTPHPYET MO3UTHBHBIC TEXHOJIOTHUYESCKHE
HU3MEHEHHS, OJHAKO HAJ0 MMETh B BH.IY, YTO
3TO HE 03HAYAET, YTO POCT FIKOHOMHKH MOMK-
HO CUYHMTAaTh «3€JCHBIM», IOCKOJIbKY OH HE ra-
paHTUPYyeT OOIIEro CHIKEHUS IKOJIOTMYECKOM
Harpy3ku (Glazyrina, 2020). Pacuet DU ¢ yue-
TOM HAKOIUICHHsS 3arpsi3HSIONUX BELIECTB
JIEMOHCTPHPYET OINpPECICHHYI0 OrpaHUYCH-
HOCTh 3THX HHAMKATOPOB B KOHTEKCTE JIOJITO-
CPOYHBIX TTOCIE/CTBHIL.

IMokazaTens GIATOMOIYYHS POCCUHCKHX
PETHOHOB Ha OCHOBE PACIIMPEHHOH (QYHKIIUU

Cnucok JIMTepaTypsl

A. Cena 3aHUMAaeT B 3TOM psily 0c000€e MeCTO.
OH xapakTepu3yeT KadecTBO >XU3HU B KOH-
KPETHOM PETHOHE C YYETOM JKOJOTHUYECKOTO
COCTOSIHHSI W TaKXe IMO3BOJISIET MPOBOAHTH
MEXpETHOHATBHBIE CpaBHEHUS. MeToamka
pacueTa maeT BO3MOYKHOCTH OIICHUTH BKJA.
IKOJOTHYECKOH COCTABIAIONICH HAPSLY C APY-
TUMH (paKTOpaMu: IKOHOMHUECKOTO Pa3BUTHS,
YPOBHS HEPABEHCTBA H T. II.

Takum o0pa3oMm, Bce MPHUBEICHHEIC
HHCTPYMEHTBI HU3MEpEHUs COIMATBHO-
9KOJOTHUYECKOTO HEPaBEHCTBA HEINB3sI paccMa-
TPHUBATh KaK B3aWMO3aMEHSEMBIC, W BPSI JTU
MOXXHO YTBEPXKIATh, YTO «OMHHU IIydIIe APY-
TUX». JTH TOKa3aTelIH NAIOT OTBETHI HA pas-
HBIE BOIPOCH W XapaKTEePH3YIOT HEOTHOPO.I-
HOCTH COITHAJIEHO-DKOJIOTHIECKUX  YCIOBUH
B peruonax Poccuu B pasHbIX acniekTax. bomee
KOHCTPYKTHBHBIM MPEICTABIISIETCS UCIIONB30-
BaTh ATOT MHCTPYMEHTapUH IETUKOM U HpPH-
MEHSTH €r0 OTHEIbHBIC KOMIIOHCHTHI B 3aBH-
CHMOCTH OT KOHKPETHBIX 3aJadY, CBSI3aHHBIX
C MPOCTPAHCTBEHHBIM pa3ButneM Poccum.
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Abstract. The paper provides a comprehensive review of empirical research on the
sustainability of development of Russian regions. Methods of bibliometric analysis are used
to achieve the set task. Samples of publications for substantive analysis are constructed
using the leading academic databases: Scientific electronic library eLIBRARY.ru and its
project Russian Science Citation Index (RSCI), Scopus, Web of Science. The results of
the study show that despite the increasing public and political attention to the problems of
sustainability, ecologization of the economy, improving the well-being of the population,
there are few high-quality scientific studies that make a significant contribution to the
analysis of sustainability of the Russian regions. Most of the research is of a staged or
descriptive nature, and there are very few quantitative studies that are in such high demand
on the modern international scientific market. For example, assessments of sustainability
levels have covered only a small part of Russian regions over a very short period not
exceeding five years on average, and using a very narrow range of tools. This is clearly
insufficient for use as alternatives to traditional macroeconomic measures of well-being
of territories, which significantly narrows the demand for these results in practice. The
shortage of publications on the topic of sustainability of Russian regions can be perceived
as a direction for the development of relevant research, opening new directions and even
creating new teams.
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“Cubupckuti pedepanvHulil yHUSEpCUmem
Poccuiickas @edepayus, Kpacnoapck
SHucmuniym 3KOHOMUKU U OP2AHU3AYUL
npomsiuiienozo npoussoocmea CO PAH
Poccuiickas @edepayus, Hosocubupck

AnHoTanusi. B crarbe maeTcs KOMILUIEKCHBIA 0030p AMIUPUICCKIX HCCICTOBAHNN
YCTOMYMBOCTH Pa3BUTUSA POCCUMCKUX PErHOHOB. 1 TOCTUXKEHUS MOCTAaBIECHHON
3a]a41 UCIIOJIH30BAaHbI COBPEMEHHBIC METOIBI OMOMTHOMETPHYECKOTO aHaIn3a. BEIOopkn
My OIIMKaIuii ISl COIep KaTeIbHOTO aHaN3a IOCTPOCHBI ¢ UCTIOIH30BAHUEM BEITyIITUX
aKajieMrdeckux 0a3 naHHbIX: HaydyHol snekrponHoii oubmorekn eLIBRARY.ru (HOB) u ee
npoekra Poccuiickoro uHaekca HayaHoro riutupoBanus (PUHIL), Scopus, Web of Science.
Pesynprarhl nccnemoBaHus MOKA3hIBAIOT, YTO HECMOTPS Ha YCHIIMBAIOMIEeCsT O0IIECTBEHHO-
MOJIMTUYECKOE BHUMaHUE K Ipo0aeMaM yCTOHYMBOCTH pa3BUTHS, IKOJIOIM3AIIMU SKOHOMUKH,
TIOBBIIICHUS ONTAroOIIOTyYrsl HACEJICHUSI, KAYeCTBEHHBIX HAyYHBIX HCCIIEIOBAHUH, BHOCSIITHX
CyLIE€CTBEHHBIH BKJIaJl B aHAJIU3 YCTOWUYUBOCTU Pa3BUTHUS POCCUHUCKUX PETrHOHOB,
HeMHoro. bosbmias yacTh UCCIe10BaHUH HOCUT MOCTAHOBOYHBIA MJIM ONUCATENbHBIN
XapakTep, a KOJMYSCTBEHHBIX UCCIIEIOBAHNIA, CTOJIh BOCTPEOOBAHHBIX HA COBPEMCHHOM
MEXIYHapOJAHOM Hay4YHOM pPBIHKE, OueHb Majo. Hampumep, oueHkaMu ypoBHEH
YCTOWYMBOCTHU PAa3BUTHUS MTOKPHITA JHUILIb Majlasi 4aCTh POCCUHCKUX PETHOHOB, IPUYEM
3a OUeHb HEOONBIION IEPHOI, He MPEBBIIAIONINI B CPSTHEM ITITH JIET U C IIPIMEHEHUEM
OYEHb Y3KOTO Kpyra HHCTPYMEHTOB. DTOIO SIBHO HEJOCTATOYHO ISl UCIIOIb30BAHUS
B KaueCTBE alIbTCPHATHB TPAIUIIOHHBIM MaKpOIKOHOMUYECKIM MepaM OIaronoTy us
Pa3BUTHUS TEPPUTOPUIL, UTO CYLIECTBEHHO CYKaeT BOCTPEOOBAHHOCTD JaHHbIX PE3YJIbTaTOB
npakTuKoi. Jlepuuut myOIuKanuii Mo TeMaTHKe YCTOWIHBOCTH POCCHUCKHX PETHOHOB
MOKHO BOCIIPUHUMATh KaK HallpaBJeHUEe ISl pa3BUTHUS COOTBETCTBYIOIINX MCCIIEN0BAHUIA,
OTKPBITUS HOBBIX HAIIPABJICHUN U 1aXKe CO3/1aHUs HOBBIX KOJUIEKTHBOB.

KioueBble cjioBa: ycToYHBOE pa3BUTHE, IKOHOMHUKA, COLIMO-IKOJIO-IKOHOMHYECKOE
pa3BUTHE, POCCUICKHE PETUOHBI, 0030p UCCIIEIOBaHIH, ONOINOMETPUYCCKHI aHATU3,
Hay4Has IPOAYKTUBHOCTb.

HccnenoBanue BbINOIHEHO TP (UHAHCOBOM nogaepkke PODU B pamkax Hay4dHOTO
mpoekra Ne 20-110-50580.

Hayunas cnenmansaocTs: 08.00.05 — hkoHOMUKA U YIIpaBICHUE HAPOIHBIM XO3SHCTBOM.

- 1064 -



Yulia I. Pyzheva, Evgeniya V. Zander... Toward the Sustainable Development of Russian Regions...

BBenenune

B mocnennue mecsaTuineTus B OOIIECTBE
(dopmupyeTcss HOBas IIOBECTKAa JHSI, OJHO
U3 KIFOYEBBIX MECT B KOTOPOH 3aHUMAIOT BO-
MPOCHl BIUSHAS JKOJOTHYECKUX, OSKOHOMH-
YeCKUX U COLHUANBHBIX (PAKTOPOB Ha pa3BH-
THE CTpPaH, PETHMOHOB M MYHHUIIUIIAJIATETOB.
Ilo Mepe pocTa cOBOKymHOro OoraTcTBa Ha-
CeNICHHs ITUIAHETHl BCE Oojiee aKTyalbHBIMH
OyIyT BOIIPOCHI, CBS3aHHBIC C TOBBIIICHUEM
KadecTBa H TPONODKHTEIBHOCTH S KH3HH.
ITo manasiM Becemupnoro banka, ¢ 1990 roma
BBII crpan HU3KOTO U cpeaHero aoxona’ yse-
JTUIHICS Ooliee 4eM BABOE, a MPOJOIIKUTEIb-
HOCTH XU3HU — ¢ 63,2 mo 68,6 ner (UNDP,
2017). HecmoTpss Ha CTOJb CYHICCTBEHHBIN
MIPOTPecc, Ha TI00ATEHOM YPOBHE COXPAHSIOT
OCTPOTY MPOOJIEMBI TOJIO/a, HUIICTHI, OTPaHHU-
YEHHOT'O JIOCTYIA K 3JIEMEHTapHBIM OBITOBBHIM
yeayram u np. Takum oOpa3oMm, coxpaHsSeTcs
mpo0biemMa CyIIeCTBEHHOTO HEpaBEHCTBA JO-
XOIIOB M OOTaTCTBa HACEJICHHS, KOTOpas 000-
CTpsIET OOIICCTBEHHBIH 3allpoC Ha CIIpaBel-
JUBOE pacIpeelieHre TI00aIbHBIX PECYPCOB.
BaxHO OAUEPKHYTH, UTO B IIOCIETHEES BPEMSI
K Cyry00 conManbHOI MPHPOJE TAaKOTO 3aIpo-
ca BCE damle MPUCOSAHHSIOTCS TpeOOBaHUS,
CBsI3aHHBIC C KAYECTBOM OKPY’KAIOIICH CPEIIBL.

CdopmynupoBanHas B koHme 1980-x ro-
OB HUICS YCmMouyusocmu paszgumus (aHTIL
sustainable development), To ecTh Takoro pas-
BUTHUS, KOTOPOE IIO3BOJISIET YAOBIECTBOPUTH
MOTPEOHOCTH HBIHEUTHETO TIOKOJICHUsS 0e3 Cy-
MIECTBEHHOTO yIepOa Juisi Gyaromnoyrydus Oy-
IOYIIUX TOKOJCHUH, IPOYHO BOILIA B MOBCEI-
HEBHYIO )KU3HB OOIIECTBA B Pa3BUTHIX CTPAHAX
Mupa. V3 mpHU3bIBOB K PEIICHHUIO TOCTaTOTHO
a0CTPaKTHBIX TIIOOAJBHBIX MPOOJIEM YCTOM-
YUBOCTH MPEBPATHIACH IS BEOYIIHX CTPaH
MHpa B ACHCTBYIOUIMH HHCTPYMEHT (POPMH-
POBaHUS HOBBIX MOTPEOUTENHCKUX IPUBBIUCK
HACEIICHMUSI, CB3aHHBIX, IIPEXKJIe BCETO, C HJIe-
SIMH «3€JICHOTO MBIIIJICHUS», OTBETCTBEHHOTO
notpebnenus u nip. (Tambovceva et al., 2018;
Ali et al., 2020). Pa3nuyHble METPUKH YCTOM-

! Hampuwmep, Poccrst o gaHHOM KiacCH(pUKAINN HAXOIUTCS

B KAaTeropud CTPaH C JOXOAOM BBILIE CPEAHEro, TO €CTh
CTpaHOM, /I KOTOPOM BaJOBOM HAIMOHANIBHBIA J10XOM
Ha JIylly HacelIeHUsl HaXxoauTcs B auamaszone 4 046-12 535
nomt. CIHIA (¢paxruueckoe 3HaueHue B 2020 romy cocrasiseT
11 260 momnn. CIHIA).

YUBOCTH, HampuMmep 0o0BEM BBIOPOCOB yTIie-
KHCJIOTO Ta3a OT aBHAIIMOHHOTO TPAaHCIIOPTA,
TENeph YYUTHIBACTCS TPH pacdyeTe TapuQoB
Ha aBHWAIEPEBO3KH. MEKIy TeM NOomoOHBIE
WHUIUATHBEI XOTh W JISKAT B Pycie KOHIICTI-
AU YCTOWIMBOCTH, HO HECKOJIBKO OTXOIST
OT e¢ TCpPBOHAYATIBHOW CYTH: 00ECHCUCHHUS
cOaaHCHPOBAaHHOTO POCTa OJIATOCOCTOSHUS
HACENICHHUsI PpH O0ECICUCHUH TapMOHUYHBIX
COIMAIBHBIX M JKOJIOTHYECKHX XapaKTepH-
CTHK KauecTBa XU3HHU.

OTHenbHO OTMETHM, UYTO 3lIeCh U Jaliee
paccMaTpuBaeTCsl YCTOWYMBOCTH B IPHME-
HCHUH K JKOHOMHYECKHUM mpodieMam, Io-
CKOJIBKY [TOBOJNIEHO YacTO MJAaHHBIA TEPMHH
BCTpEUaeTCs, HAIpHUMEpP, B OKOJOTHYECKOH
JTUTEpaType U B IEIIOM TEMaTHUECKHU IIepece-
KaeTCcsl C UCCIEIOBAHUSIMA «IKOHOMUIECKOW)
yctounBoctu (Malik, 2012). Tem He MeHee
B IIEJISIX TAHHOT'O UCCIICIOBAHNUS HCIIOIB3YETCs
UMCHHO BBIIICONMUCAHHBINA TIOIXO, CKOHIICH-
TPUPOBAHHBIH HCKIIOYUTEIFHO Ha 3KOHOMH-
YeCcKOW aKaJeMHYECKON JIHTeparype ¢ COOT-
BETCTBYIOIIUMH JaHHON TeMaTUKE HAYIHHIMHU
pe3yabTaTaMu.

B Poccun emie mecsTh J1eT Ha3am T HICH
ObUTH NTake HE 3HAKOMBI OOJBIIEH YacTH Ha-
CEIICHHS, OTHAKO B IOCJTEIHHE TOABI 3aIpoc
o0IecTBa Ha M3MEHCHHE YKOHOMHUYECKON T10-
JUTUKA C YIETOM SKOJOTHIECKUX M COI[HAIb-
HBIX OTPaHUYCHUH MOCTEIIEHHO CTAaHOBUTCS
Bcé Ooee BBIpaskeHHBIM. OYEBHIIHO, UTO dTa
TEHACHIUsS OyIeT COXPaHATHCS IO Mepe po-
cTa OIATrOCOCTOSIHUS HACEICHUS H CMEHBI T10-
KOJICHHI: MOJIOABIC JIFOJM, OCOOCHHO MPOXKHU-
BAaIOIINE B KPYMHBIX TOPOAAX, MPEIBIBISIIOT
ropa3go OONBIIUI CIpoc Ha KadeCTBEHHYIO
OKPY’KaIOMIYI0O CpeAdy ¥ COLHAJBHBIC YCIy-
ru. Bc€ »3TO momuepkmBaeT axkTyalbHOCTH
COIMATBPHO-9)KOHOMHUYECKHX  HCCIICAOBAHHM
B O0JIACTH YCTOMYNBOCTH PAa3BUTHSL.

OrpomMHoe ¢usnko-reorpaduueckoe
npocTpancTBo Poccuu mpenmornpenenser BHI-
COKYIO CTETIeHb HEpaBHOMEPHOCTH Pa3BHTHS
OTIETBHBIX TEPPUTOPHH, MOITOMY HCCICHO-
BaHUS YCTOHYHMBOCTH OCOOEHHO aKTyaJbHBI
UMEHHO Ha permoHainbsHoM yposHe (Kryukov,
Kolomak, 2021; Kolomak, 2019; Demyanenko
et al.,, 2012). 3a TpH MOCTCOBETCKUX JECATH-
JNeTHsI B POCCHUICKON JNHTEeparype HaKOIIH-
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JIOCh JIOBOJILHO MHOTO HCCJICOBAHUU YCTOM-
YUBOCTH PA3BUTHSI PETHOHOB, B TOM 4YHCIIE
JIAIONINX CIUIOIIHBIE pPErHOHAJbHBIC JIHHA-
MHYECKHE OIICHKH Pa3pbIBOB MEXKIY YCTON M-
BOCTBIO U 3KOHOMHYECKHM pocTtoM (Bobylev
et al., 2012; Glazyrina et al., 2005; Ryumina,
Anikina, 2009). C yd4eToM TOro, 4To caM
mo cebe TEPMUH «YCTOWYHUBOCTBY CTaJl HH-
TEePIPETHPOBATHCS B paMKaX HAyYHBIX IIKOJI
WM HEOOJBIIUX HCCIIEI0BATEIBCKAX TPYIII
CaMBbIM Pa3IMYHBIM 00pa30M, a KOMITJICKCHBIX
pabot, KoTopble OBl AaBajiu cede meiab 0000-
[IUTh BCE ATU PE3yJbTaThl, IPAKTHYCCKH HET,
TaKas 3a/1a4a MpeICTaBIsSETCS MEPCIIeKTUBHON
W BQXKHOU JIJIS JaJIBHEHIIIETO Pa3BUTHSI JAaHHO-
r0 HAYYHOT'O HAIPABJIICHHUS.

VHTEeHCHBHOE BHEJIPEHUE KOMITBIOTEP-
HOUM TEXHUKH M POCT KOJIMYECTBA My OJIUKAIIUN
B IMOCJICJIHUE JICCATHIICTHS TPEIONPEACIIAIN
WHTCHCUBHOE Pa3BUTHE OHMOJIMOMETPUUYCCKHX
HCCJICIOBAaHUN B Pa3IMYHBIX 001acTIX HayK
(Quental, Lourengo, 2012; Eker et al., 2019;
Hallinger, 2021). MaTepec K mogoOHOTO poja
HcclenoBaHusIM HaOmmomaeTcss U B Poccun,
OIHAKO HUX KOJHUYECTBO HEBEIMKO, a OXBaT
no-npexxaeMy HenoctatodeH (Mkrtchyan et
al., 2015; Demyanenko et al., 2012; Muravyev,
2011; Pyzhev, 2021). Mexay TeM COBpPEMEH-
HBIH TOTOK MyOJWKamuil mo 0ol camon
Y3KOH TeMe HACTOJIBKO BEJIUK, YTO HEOOXO/IH-
MBI PEeryJsipHble METaaHAIUTHYCCKUE UCCIIe-
JIOBaHUS CPE30B TEKYIIHUX PaboT, C ITOMOIIbIO
KOTOPBIX MOXKHO OBLJIO OBl HE TOJBKO COPH-
CHTHPOBAaTh B HOBOM TeMe TeX, KTO TOJBKO
HaJaJl el 3aHUMaThCs, HO U CHOPMHPOBATH
MpEACTABICHUE O JICHCTBHUTEIBHOW CTENECHU
pa3paboTaHHOCTH MPOOJIEMBI B TE€X BOIIPOCOB,
HaJl pa3pelieHueM KOTOPhIX HEOOXOJIHMO pa-
00TaTh B Oy yIIEM.

Hacrosiiiee  mccnenoBanue  mpejiara-
€T CHCTEeMaTH3HPOBATh KOPITYC POCCHICKOMN
JUTEPATyphl, TOCBAMICHHON 3MITMPUYCCKUM
HCCIICJIOBAHUSIM YCTONYMBOCTH Pa3BUTHUS pe-
THOHOB CTpaHbl. J{JIs JOCTHIKEHUS TIOCTABJICH-
HOW 3ajauu OyJIyT MCIOJIb30BAaHbI COBPEMCH-
HBIE METOJbI OMOJIMOMETPUYECKOrO aHaIu3a.
Bynyt paccMoTpeHBI Kak pPOCCHHCKHE, Tak
W MEXJTYHApPOIHBIC UCCIICIOBAHUS, WHICKCH-
poBaHHBIC BeJyIIUMH 0a3aMu JaHHBIX: Hayu-
HOW 3jekTpoHHOU Oubiamorekoir eLIBRARY.

ru (H9b) u ee mpoekrta Poccutickoro mHACK-
ca HayuyHoro nutuposanus (PMHLI), Scopus,
Web of Science.

Bba3zoBas rumoTe3a MccieIOBaHUS 3aKITIO-
Y4aeTcsl B TOM, YTO HECMOTpPsS Ha (opMajbHO
0O0JIBIIOE KOJTMYECTBO AMITUPUUCCKUX HCCIIe-
JIOBaHHM, KAaYeCTBCHHBIX padOT, BHOCSIIHX
CYIIECTBEHHBI HAyYHBIM BKJIAJl B aHAIN3
YCTOMYHMBOCTH PAa3BUTHSI POCCUUCKUX PETH-
OHOB, HeMHOT0. Tak)ke OcTaeTcs eIle IEIBIH
PST MHCTPYMEHTOB, MIUPOKO N3BECTHBIX B MU-
pOBOI1 HayKe, HO TaK W HE HAIIEAIINX TpUMe-
HeHus B Poccuu JU1s MccliefOBaHUH 1O JTaHHON
tematnku. Kpome TOro, oueHb mMaiao OpHTH-
HaJIbHBIX pPa3pabOTOK, KOTOPBIE MOTJIH OBl
OBITh «3KCIOPTUPOBAHBI», TO €CTh MPUMEHE-
HBI B JIDyTUX CTpaHaX JJIsl COOTBETCTBYOIINX
MEXCTPAHOBBIX M MEXPETHOHAJIBHBIX COTO-
CTaBJICHUI.

Mpb1 yOexJIeHbI, YTO peNIeHHe MTaHHON
3aJla4d HEOOXOAWMO JUJISI TOro, 4ToOLI OIle-
HHUTH TIOJTHOTY U KA4€CTBO AMITUPUUECKUX pe-
3yJIBTAaTOB, TOJYUYEHHBIX B JIAHHOW O0JIACTH,
a Tak)Ke JJIs BBIJICJIICHHUS HANPaBICHUU sl
MPOBEJICHUSI HOBBIX pabOT, CIIOCOOHBIX BHE-
CTH CYIICCTBEHHBIN BKJIA]] B TOHUMaHUE TOTO,
KaK pa3BUBAIOTCS POCCHUUCKHE TEPPUTOPHH.
KaduecTBeHHass aHaIUTHUECKass WH(pOpMAIIUs
1Mo 3TOW TeMme HeoO0Xoauma sl pa3padoT-
KU U peayn3anuu 3(QQeKTUBHBIX cTpaTrerui
COITMO-IKOJIOT0-9KOHOMHYECKOTO  Pa3BUTHS
CTpaHBI.

MeTtoanl

M301upoBaHHOCTh POCCHUUCKOTO Hay4-
HOTO pPBIHKA OT MHPOBOI'O MPEAONpeaeseT
HEOOXOJMMOCTh HCIIOJIL30BAHMSA JUISL KOM-
IJIEKCHOTO0 0030pa JUTepaTypbl Kak oOlie-
MPU3HAHHBIX MEXJYHAPOJIHBIX 0a3 JaHHBIX
Hay4YHBIX NyOJNUKAIUi, TaK U POCCHUUCKHX
AHAJIOTOB, TOCKOJIBKY OOJbINasi JOJs Kade-
CTBEHHBIX HAyYHBIX CTaTeH MHUIIETCS W W3-
JIAeTCs TOJIBKO Ha PycCKoM si3bike (Muravyev,
2011). lannas cuTyanust MEHSIETCS B TIOCIIE-
HHE TOJBI B CBSI3U CO CTUMYJIHPOBAHUEM Y-
ONMKaIMid B paMKaX T'PaHTOBBIX MPOrpamMm
n 0a30BOM OTYETHOCTH aKaJEeMHYECKUX HH-
CTUTYTOB M YHHBEPCHUTETOB, OJHAKO TOBO-
PHUTB O TIOJTHOM yXOJIe OT PYyCCKOSI3BIYHBIX Y-
OJIMKAINH TIPEXKICBPEMEHHO.
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AHaTUTHYECKUE BO3MOKHOCTH HCIIOINb-
3yeMbIX 0a3 JaHHBIX HAYYHBIX TyOJUKAIIUH
(Web of Science, Scopus, PUHIL]) pasnuua-
IOTCS, HO B IIEJIOM ITO3BOJISIOT OIICHHUBAThH CO-
MTOCTaBUMBIC TTOKa3aTelu 0e3 CYIIeCTBEHHBIX
OTpPaHWYCHUU WM UCKaKECHUH PE3yIbTaTOB.
B pamkax mpencTaBIEHHOTO HCCICIOBAHUS
MpeIaraeTcs UCTIONB30BaTh 0a30BBIC METOIBI
OMOIMOMETPUYCCKOTO aHaIN3a, OCHOBAaHHEIE,
MPEeKIC BCETO, HA BCTPOCHHBIX HWHCTPYMCH-
TaX HWHTCPHET-IOPTAIOB COOTBETCTBYIOIINX
0a3 maHHBIX. Kak moka3ai ombIT Ipeabl Iy X
HCCIIeOBaHNH, TPIMEHEHHE O0iee Pa3BUTHIX
METOAOB KJIACTEPH3AIMH W BHU3yalU3aI[UU
OMOIMOMETPUYCCKIX HCCICAOBAHMH IS BBI-
OOpOK TI0 POCCHHCKUM SKOHOMHYECCKUM HC-
CIICIOBAHUSIM TIPAKTUYECKH OCCCMBICICHHO
BBHJYy MX MajogucieHHoctH (Pyzhev, 2021).
PacdeT HEKOTOPHIX METPHUK IO MEKIyHAPO.I-
HBIM 0a3aM JTaHHBIX OyJeT MPOBOIUTHCA C TIO-
MoIkto maketa bibliometrix (Aria, Cuccurullo,
2017) B mporpaMMHO# cpejie 00pabOTKH cTa-
tuctrndeckux gJanHbIX R (R Core Team, 2020).

PesynpraTel aHanm3a OCHOBAaHEI Ha BEI-
0opKax MmyOIUKaIui, HOATOTOBIECHHBIX IO CO-
OTBETCTBYIOIIAM 3alpocaM ¥ C BBIACICHUEM
moaxonsiiux (GuiasTpoB (Tadn. 1). Otaens-
HO OTMETHM, YTO IIONBITKA 3aMEHBI TEPMUHA
«PETHOH» Ha TEPMUH «CYyOBEKT» (B 3HAUCHUU:
«cy0obekT Poccuiickoit ®denepanuu») B IO-
HCKOBOM 3aIlpoce HE IMPHBENa K IMOTYYCHHIO

JOTIOTHUTEIBHBIX TOJE3HBIX IS HACTOSIICH
paboTBl PE3yNBTaTOB, IIOCKONBKY BEIOOPKU
C 3THUM TEPMHUHOM BO Bcex ciydasx (250 pe-
3YJIBTaTOB) YKAa3bIBAIOT Ha «XO3SIHCTBYIOIINE
CYOBEKTB» HIIN «CYOBEKTHI Malloro IIpel-
MPUHUMATEIECTBA». AHAJOTHYHO TEPMUH
(TEPPUTOPHSD» BMECTO «PETHOHA» IIPHUBOIHT
K OOIIMPHON BBIOOpKE MyOIUKAIIMI 110 YCTOM-
YHBOCTH CEITHCKOXO3SICTBEHHBIX TEPPUTOPHIA.

B BBIOOpKH TIO PYCCKOSI3BIYHBIM HCTOY-
HUKaM BKJIIOYAQJIHUCh TOJNBKO CTaTbU W KHU-
ru (MOHOTpadum), MOCKOIBKY MMEHHO TaKhe
BUIBI MyONHUKaMid ComepkaT MepBUYHBIE pe-
3YJBTAaTHl HCCIEAOBaHUNA. MaTepuasl ToKJa-
JOB M JUCCEPTAallHid 37eCh IPEACTABISIOTCS
BTOPHUYHBIM HCTOYHHKOM, XOTS, pa3yMeerT-
Csl, B HEKOTOPBIX HCKIIOYHTEIBHBIX CIIydasx
OIIpEICIICHHBIC PE3YIBTAThI COAEPIKATCS TOb-
KO B HHUX, HO HE PACKPBLIBAIOTCS B CTaThIX
COOTBETCTBYIOIINX aBTOPOB. TeM He MeHee
UCKJTIOUCHNE JaHHBIX BHUIOB ITyOJUKAIUI
U3 PACCMOTPEHHUSI IIPEICTABIISICTCS Pa3yMHBIM
KOMITPOMHCCOM MEXAY TPYIOEMKOCTHIO 00-
pabOTKM TEePBUYHBIX JAHHBIX U TOJB30H s
JaJipHeHmero anaixmsa. B To e BpeMs ObLIO
pEIICHO He HaKJIaJbIBaTh aHAJOTHYHOE Orpa-
HUYCHHE Ha BBIOOPKH W3 MEKIYHAPOITHBIX
6a3 BBUAY 1) Mamoro Koin4decTBa IyOJIUKa-
ui, 2) Toro gakTa, 9YTO B TAKUX 0a3ax HE WH-
JICKCHPYIOTCS KOPOTKHE TE3UCH (00beMOM
1m0 4000 3HAKOB), KOTOpBIE PACHPOCTPAHECHBI

Tabnunua 1. OnncaHMsa NOMCKOBBIX 3aNpPOCOB U GUABTPOB, UCMOJIb30BAHHbIX
nns dopMupoBaHus BbIGOPOK Ny6MKaLmMii No TeMaTuke YCTOMYMBOCTU pa3BUTUS permoHoB Poccum

Table 1. Descriptions of search queries and filters used to generate a sample of publications
on the topic of sustainability of Russia’s regions

ba3za nanHbIX 3anpoc

DunbTpbl

ycmouiyugoe — pazeumue
pecuona, ycmouyugocms
pazeumus pe2uona

PUHII

CraThu B XypHajaX, KHUTH (MoHOrpadun). [louck
¢ ydetoM Mop¢osoruu, Mo Ha3BaHHUIO MyOIMKaLUU
U KiroueBbIM cioBaM. IlyOonukaumm no 2020 roma
BKJIIOUUTEIBHO

(«sustainable develop-
menty OR «sustainabil-
ityn)  region*  Russia*
no mnossim TITLE-ABS-
KEY

Scopus

Temaruku: Economics, Econometrics and Finance;
Social Sciences; Multidisciplinary. ITy6nukarum
10 2020 roma BKIIOYUTECIBHO

(«sustainable develop-
menty OR «sustainabili-
ty») region™® Russia*

Web of Science

Temaruku: Economics;, Area Studies; Multidisci-
plinary. [Ty6nuxanun 1o 2020 roga BKIIOYUTEITBEHO
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B PUHII, u yueOHO-MeTOIMYECKAS JTUTEPATY-
pa, MO OIpeNesIeHNuI0 He cojeprKallias HOBBIX
Hay4HBIX PE3yJIbTaTOB.

OtcyTcTBHE A(PPEKTUBHBIX  BXOMHBIX
0apbepoB TSI HENOOPOCOBECTHBIX H3IaHUH
B PUHII oO®bscHseT HU3KOE CpelHee Kade-
CTBO MYOIMKAIHHA, KOTOPHIC MHACKCHPYIOTCS
B aToi 0a3ze maHHBIX (Pyzhev, 2021). Oco3-
HaBas JIaHHYIO HIpobiemy, Biajensusl HOb
MpEeANPUHUMAIOT PaboTy 0 pa3JeIeHUIO BCe-
ro myja ImyOJHKaui Ha MOABBIOOPKH U HC-
KJIIOUEHUIO U3 MHAEKCALlUM U3IaHUN C BBISB-
JEHHBIMU HapyLIEeHUSIMU yOJUKAllMOHHON
atuku (Grigor’eva, Glukhov, 2017). C yyeTom
OTMEYEHHOTo (pakTa OBUIO PEIICHO B JIOIOI-
HEHHUE K aHaJIM3y 10 BCEH COBOKYIHOCTHU Iy-
omukanuit PUHIL] otnmensHO paccmarpuBaTh
MTOJIBEIOOPKH M3 TaHHOM 0a3bl: mpoekTa RSCI —
Russian Science Citation Index Ha mutardopme
Web of Science u «sapa PUHL]» (monbopku
myonmukanuit  PUHII, Bkirowaromeil ToIbKO
JKypHaIbI, HHIeKcupyemble B Web of Science
Core Collection, Scopus u RSCI).

[ocne mposeneHus (opMaIn30BaHHBIX
3aIpOCOB U3 COOTBETCTBYIONINX 0a3 JTaHHBIX
MIOJTyYeHHBIC BBIOOPKU TIOIBEPTajHCh JKC-
[IEPTHOMY aHaJIMU3Y, [I0CJIE YeTr0 U3 HUX UCKJIIO-
YaJUCh JOKYMEHTHI, HE UMEIOIIHEe OTHOLLECHUS
K aHainu3upyemMoil tematuke. IIpoBeneHHbIN
TakKUM 00pa3oM CIUIOIIHON aHaJN3 ITyOInKa-
U MO3BOJSET UCKIIOYUTH OMTUOKH BKITIOUE-
HUS B BEIOOPKY HEPENEBAHTHBIX JOKYMEHTOB
7 BPAI U MOXET OBITh 3aMEHEH KaKUM-JH-
00 aJbTepHaTUBHBIM ABTOMATU3UPOBAHHBIM
meronoM. Kak ormedanoch Bbllle, B poCCHii-
CKOM Hay4YHOM JHUCKYpPCE CIOXKHUJIOCh Cpasy
HECKOJIBKO B3IJISJI0B Ha IOHATHE «yCTONYM-
BOCTHU Pa3BUTHUA», YTO NMPUBEJIO K BHICOKOMY
pazHo00Opa3uio TeMaTHK PadOT, KOTOPEIE CO-
JiepKaT JaHHBIM TEPMHUH B CBOUX METaJaHHBIX
(3arosioBKe, KJIFOUEBBIX CJIOBaX, aHHOTALUM).
[ToMuMO KJlacCMYECKOro MOHUMaHUs YCTOM-
YUBOCTU KaK COCTOSIHMS PaBHOBECHUs TpHa-
Jbl HKOHOMMYECKOTO Pa3BUTHUS, COCTOsIIEH
13 HSKOHOMMYECKOM, IKOJIOrMYecKOd M COLU-
anpHOU koMmmoHeHT (Hecht, 1999), B pyccko-
A3BIYHON JIUTEpaType AaHHBIH TEPMHUH YacTO
MIPUMEHSIOT K ONUCAHUIO YHCTO OTPACIeBBIX
paboT B CMEBICIE «0OECHECUCHUS YCTOWYMBO-
CTU DPa3BUTUS NPEANPUATHS HIH OTPACIN».

PasymeeTcs, Takoil B3rJIsi[ HE UMEET HUYEro
001IIero ¢ KOHIENIHEeH yCTORYMBOrO Pa3BUTHSI
U SIBISICTCS MPUMEPOM OMOHHMHYHOIO BOC-
MPUSATHSL TSPMHUHOJIOTHH TIPH [IEPEBOJIE C IPY-
roro si3pika. Takue myOnuKanuu He0OX0IUMO
OTAENATH OT TEX, KOTOPbIE OTHOCSTCS HEIO-
CPEJICTBEHHO K TeME MCCIICIOBAHMUS.

B 11es151X 5KOHOMHH MecTa B CTarbe OyayT
MPUBOJIUTHCS TOJIBKO CaMbIe BaXKHBIC KOJIMYE-
CTBEHHBIC XapPAKTEPUCTHKH H COOTBETCTBY-
olMe TaONHIBI C TAaHHBIME 0e3 yuiep0a s
COZIEPXKATEIbHBIX  BBIBOJOB  HCCJICIOBAHUSI.
ToT e Te3UC OTHOCHTCS K MHOTOYHCIICHHBIM
CCBLIKaM, CYIIECTBEHHYI YacTh KOTOPBIX
HE MPEJCTABISACTCS BO3MOXKHBIM IIPHBECTH
B CTaThe.

IMockounbKy 1esib HacTosiMIei paboThl 3a-
KITFOYaeTCs B 0030pe 00IINX TeHICHIU T pa3BH-
THS IPEAMETHOTO MOJISI OLIEHKU YCTOHYHBOCTH
Pa3BUTHS POCCHUCKUX PETHOHOB, a HE TOJIBKO
B CTATHCTHYECKOH XapaKTePUCTHUKE BBIOOPOK
nyOnukanuii, B pabore maiee MPOBOASTCS
COOTBETCTBYIOIME aHAIUTHYECKHE 0000IIe-
HUs1, OCHOBaHHBIC Ha PabOTEe C UCTOYHHKAMU,
OTOOpaHHBIMH B XOJIc OMOJTHOMETPHUYECKOrO
aHau3a.

PesyabTaTrhl

BrmmonuerHy0 paboTy MOKHO YCIOBHO
pasoenuTh Ha JBa KpymHBIX dtama: 1) ¢op-
MHpPOBaHUE COBOKYITHOCTEH OmOIMorpadmde-
CKUX 3aIHceil, MOAXOMSIINX oA TPeOOBaHUS
HCCIICOBAaHUS ITyONUKAlUH, M IIPOBEICHUE
0a30BBIX TpOLEAYp OHOITHOMETPHYCCKOTO
OITMCAHUS U 2) MOCIEAYIOUINI ComepKaTelb-
HBIH aHajdu3 caMHuX MyOJHKaui. Beirpyska
JaHHBIX W3 COOTBETCTBYIOIINX 0a3 IMpPOBOIH-
Jack 1o coctosiauio Ha MapT 2021 roma. [ns
o0ecCIIeueHUsI COIIOCTaBIMOCTH PE3yJIbTaTOB
OMOIMOMETPUYIECKOTO aHalIN3a YUYUTHIBAIUCH
TOJILKO TIOJIHBIE TOAbI, HauwHast ¢ 1995 ro-
na.’> Tlocne BwInONHEHHUS CHOPMYIHPOBAH-
HBIX BBIIIE 3allPOCOB C YYETOM BBIOPAHHBIX
¢unaeTpoB (Taba. 1) COBOKYIHOCTH OMOJIHO-
rpaguueckux OMUCAHWHN MyONnuKanui ObLIN
MIOABEPIKEHBI KCIIEPTHOMY aHAIH3Y Ha IIpef-
MET HCKIIOUCHUS HEPENCBAHTHBIX IO TeMa-
TUKe paboT. 3aTeM OBLIN BBIYUCICHBI OOIIHE

2 Jlns neneil aHaIUTHYECKUX OOOOIIEHME manee ObLn
HCIIOJIb30BAHBI BCE JIOCTYITHBIC TyOJIMKALMN 110 TEMaTHKE.
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Tabnuua 2. OnucaTtenbHas cTaTUCTMKa BubaMomMeTpuyecKMx nokasarenen Bbibopkm nybankaumun
Mo YCTOMYMBOCTM Pa3BUTUS POCCUIUCKMX PEFMOHOB B BEAYLLMX aKageMuyeckmx 6a3ax AaHHbIX

Table 2. Descriptive bibliometric statistics of a sample of publications on sustainability

in Russian regions in selected academic databases

PUHLL / smpo .
[TokasaTenpb PUHLL / RSCI Scopus Web of Science
OO61ee yucio myOIUKaIUi, MIT. 3598 /233 /121 89 77
Yucno aBTOPOB, Yell. 5884 /479 /296 239 179
Cpennee uucino nyOnukanuii B pacyere 0.61/0.47 /041 0.37 0.43
Ha OJTHOTO aBTOpPa
CyMMapHoeﬂ YHUCIIO UHTHPOBAHMIL | oo/ 45t /a0s 510 267
my OnuKanui
CpeaHee 4YMCIIO LUUTHPOBAHUN Ha ONHY 4631639/ 6,65 6.65 3.61
nyOIuKaIuIo
Jonst  myGnuKkanui, HOpOMUTHPOBAHHBIX 54.8/66.5/ 66,1 742 52,0
X0Ts ObI pa3,% OT 00mIero yucia
7 0

Jons CaMOI‘.’[I/ITI/IpOBaHI/II/I,A) oT o0bmiero 30,1/51/2.5° . 78
YHCiIa CTaTei
Nunexe Xupma 44 /17/ 14 11 8

* PaccumTaHbl BHYTpU BbIGOPKM NyBAnKaLmii, To ecTb 6e3 yyeTa CCbiIOK aBTOPOB Ha Npoyne cobCcTBeHHble nybnmKkaumm.

OHOIHOMETpUYCCKIE XapaKTCPUCTHKHU IOTY-
YEHHBIX BBIOOPOK (Tabm. 2). Beioop mokasare-
Jei o0ycIaBIHMBAIICS LEISIMH HCCICIOBAHUS,
TpeOOBaHUSIMA MaKCHMAaJIBHO BO3MOXKHOU CO-
[IOCTABUMOCTH METPUK U TEXHUUYECKUMH BO3-
MOXXHOCTSIMHU COOTBETCTBYIONTNX 0a3 JaHHBIX.
Hexotopsie mokazaresnu o b/l Scopus u Web
of Science (HampuMmep, pa3IHIHBIE METPUKH
LUTUPYEMOCTH) BBIYUCIEHBI C ITOMOLIbIO I1a-
keta bibliometrix Ha 0OCHOBE BEIOOPOK, BBITPY-
JKCHHBIX HaIpsAMyTo u3 0a3.

PHHI]. Kak u 0)XHJ1aJI0Ch, KOJTHYSCTBCH-
Hble M KaueCTBEHHbIE XapaKTEPUCTHUKU BBI-
O0opku u3 0a3wl ganHbIx PUHI] cyriecTBeHHO
OTJIMYAIOTCS OT OCTAJIbHBIX PACCMOTPEHHBIX
COBOKYyTHOCTeH myOmumkamuii. [lpexme Bce-
ro, TaKUX MyONHKAIMi Ha TOPSIOK OOJIbIIe,
HO CYILIECTBEHHas MX 4YacTb MpPeICTaBIseT
c000# 0030pHI, OOIIETIOCTAHOBOYHEIC PAcCy K-
ICHAS O HEOOXOAMMOCTH pealln3aluid IOJH-
TUKH YCTOWYMBOCTH B OTHOILEHUH PETHMOHOB
U T. 1. Bo MHOroM 3TO CBfI3aHO C T€M, YTO
HECMOTpSl Ha HCKJIIOYEHHE U3 PacCMOTPEHUS
TE3UCOB, MATEPUAIIOB JOKJIAI0B KOH(pEPEHIINH
U JWCCepTaluii CymiecTBEHHAs YacTh ITyOIn-
kauui o PUHI[ npencrtaBiena cryaeHue-
CKMMH U aCIIUPAaHTCKUMM paboTaMu, KOTOPbIE

B COBPEMEHHOM IIyJIé POCCHMCKHX Hay4HBIX
MyOJNMKAIUi KpalHe pPEIKo SBISIOTCA pe-
3yJbTaTaMU JEUCTBUTENBHO OpPUTHHAJIBHBIX
U CaMOCTOATENbHBIX HccieqoBaHuil. Kpome
TOT0, YaCTh ITyOIMKAINi, KOTOPBIE KIacCU(H-
LUPYIOTCS KaK «CTaTbU», Ha JieJe MpelCTaB-
JSTIOT cO00M TE3HCHI JOKIAA0B OYCHb HEOOb-
moro o0beMa ¥ HEU3BECTHOTO KadecTBa,
IIOCKOJIBKY caMa I10 ce0e pelakIIIOHHAas [10JIH-
THKa MHOTUX KOMMEPUYECKHUX U3TaHUMH, Iy OIH-
KYIOIINX ITOJ00HEBIE paOOTHI, TOCTATOYHO IIPO-
3pavyHO yKa3bIBaeT HA OTCYTCTBHE KAKOTO OBI
TO HH OBLTO OTOOpa W PELEH3UPOBAHUS PY-
Kommceil. OQUIMaNbHO Takue H3JaTeNu 3a-
SIBJISIIOT CBOU M3JIaHUA KaK «PELIeH3UPYEMBbIe»,
MOCKONIBKY 3TOTO TPEOYIOT HE TOIBKO Oa3bl
JaHHBIX, HO M, Hampumep, Beicias arrecra-
nuoHHasa komuccusa Poccuiickoit @enepaunu
NpHU BKJIKOYEHUH B CBOM IlepeueHp m3maHui,
B KOTOPBIX JTOJDKHBEI OBITH OITyOJIHKOBAHBI pe-
3yJbTaThl JUCCEPTALIMOHHBIX HCCIIEAOBAaHUM.
B pesynbrare ycllOBHO «KaueCTBEHHBIE» CTa-
TbHU, IPOLIEIINE COOTBETCTBYIOIIMH Mpolecc
aKaJIEeMHUYECKOI0 PELEH3UPOBAHMS, KJacCu-
(UKAITMOHHO CMEIINBAIOTCS B OOIIEM MOTOKE
C MaTepuajaMy, Hay4Hasl LIeHHOCTb KOTOPBIX
HE MOATBEPKIAACTCS HUYEM.
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OmnmcanHble (GaKTHl BBEIHYKIAIOT BJa-
nensueB PUHIl npennpuHuMaTh NONBITKA
I10 UCKITFOYCHUIO HEOOPOCOBECTHBIX H3/IaHUH
n3 uHIekcupoBanus (Grigor’eva, Glukhov,
2017), ogHaKo MOTOK TaKWX ITyOIMKAMKA KaK
MHUHUMYM He HccskaeT. Takum oOpazom, K Ha-
CTOsIIIeMY BpeMeHH B Poccnu Tak U He CIIOKH-
Jach MpaKTHKA HAIC)KHOTO pa3aeIcHus Ty Omm-
KaIluii 10 YPOBHSIM KadecTBa Jake Ha YPOBHE
otnencHus Qpaxtuuecku te3nucos (Conference
Paper) ot momHOOpMaTHEIX cTaTtelf ¢ OpUTH-
HallbHBIMHU pesynbratamu  (Original Paper),
KaK 3TO JeJaeTcs B MEKIyHapOTHBIX 0a3zax
TAHHBIX.

Kyna Oonpmmii mHTEpEC MPEnCTaBISIOT
co0oif myOnuKanuy, BXOISIINE B CY>KCHHBIC
nonoopku: siapo PUHIL n RSCI. JlanHbie ipo-
eKTHI MOSBUJINCH B PE3YNBTaTe MOMBITOK OCY-
IIECTBIICHHUS KJIACTEPH3AIHNH  ITyOJIUKAIIUI
mo HaygyHoMy ypoBH0. CoBmecTHO ¢ Web of
Science B pamkax jaestenbHOCTH HOB Oblia
co3maHa T. H. «pycckas moiaka WoSy, win
Russian Science Citation Index (RSCI), xyna
BOIILJTH JKYPHAJBI, OTOOpAaHHBIC B pE3yJbTaTe
IKCIIEPTHOTO Oompoca. B cBoro odepens, sapo
PUHIl TexHHMuecku g00aBISICT TyOJIUKa-
UK poccuiickux aBTopoB B Web of Science
u Scopus k myOonukanusM B uznanusx RSCI.
[ockonbKy HaHHBIE BHIOOPKH IIEpeceKaroTcs,
X KOJUYECTBEHHBIC XaPAKTCPUCTHKU CXOKHU
C TOYHOCTBIO JIO0 BKIJIIOYEHHUS B paccMoTpe-
Hue nanHbiX U3 B/ Scopus u Web of Science.
O’XHTaeMBIM PEe3yIBTaTOM aHAJIN3a TAKHUX ITy-
ONMuKanui sIBIsIeTCs TOT (PaKT, YTO CPEIH TaH-
HBIX ABYX IOIBBIOOPOK CYIIECTBEHHO OOIBINE
myOMuKanuii, coiep)Kamux JeHCTBUTEIBHO
OpPHUTHHAJBHBIC PE3yIbTAaThl HCCIETOBAHUN.
Brmocnencteun OynyT Gosee neTambHO Ipoa-
HAJH3UPOBAHBI HMEHHO 3TH pabOTHI.

Scopus u Web of Science. KonuaecTBo 1my-
OnmuKanuil B JaHHBIX 0a3aX HEBEIUKO: B 000-
UX CIIydasx OHO He mpeBbImaeT U 90 enuHuI
3a mepuozx 25 net. Crienuduka BKIIOYCHAS U3-
naHus B 0asbl JaHHBIX MTOJPa3yMeEBacT OIpe-
JETICHHOE ITepeceUeHHUE Iy OIUKAIUT, TT0ITOMY

3 B umensx COOMIONEHMsST 3TUYECKMX [PUHIIMIIOB 3/1€Ch

HaMEPEHHO HE IHUTHUPYIOTCA paGOTBI, KOTOPBIC SBJIAOTCS
nmpuMepaMu HeﬂOﬁpOCOBCCTHLIX TIOAX0O0B KaK OTACIIbHBIX
HSLlaTeﬂefI, TaKk ©“  aBTOPOB, MNOJB3YIOUIMXCA TaKUMH
BO3MOXHOCTSAMH.

o0Iee KOJTMIECTBO ITyOIUKAINN e1Ba IIPEBHI-
maer 100 exmaNIl. CXO0XECTh KOJIMYECTBEH-
HBIX XapaKTePHCTHUK BBIOOPOK, ITONYyYEHHBIX
mo B/l Scopus u Web of Science, kocBeHHO
MOATBEPIKIAET PEIEBAHTHOCTh BBIOPAHHOTO
moaxoxa. OO0mue MOKa3aTel ITUTHPYEMOCTH
OoJree YeM CKPOMHBI M CBUJICTEIBCTBYIOT O J0-
CTaTOYHO HU3KOH BOCTPEOOBAHHOCTH JaHHBIX
pabot. ObOparraroT Ha ce0s BHUMaHHE HU3KHE
MOKA3aTeN CaMOITUTHPYEMOCTH, UYTO MOXKET
YKa3bIBaTh Ha BBICOKYIO TONIO EIMHUYHBIX
HCCIIeIOBAaHNH, HE CBSI3aHHBIX B €IUHBIN ITHKJII
paboT aBTOpa MM HAYYHOTO KOJJICKTHBA.

Pacmipenenenne  KypHaJIBHBIX —ITyOJH-
KallWid 10 W3JaHUSM YCTPOCHO IOCTATOYHO
tpuBnaibHo. B Web of Science muaupyror
n3gaBaeMast IHCTUTYTOM SKOHOMUKH Ypalb-
ckoro otaenenus PAH «DxoHoMUKa permoHa
(N = 23) 1 «DKOHOMHYECKHE U COIUAIIbHBIC
U3MeHeHus: (GaKThl, TEHJCHIUH, MPOTHO3»*
Bonoronckoro nayunoro mneatpa PAH (N =
10). B Scopus nuaep cHoBa «DKOHOMHKA pe-
THOHa», HO Ha BTopoM MecTe — «European
Research Studies Journaly (N = 8), nznaBa-
eMblii TpedeckuM YHuBepcutetroMm llupes
n uckmodeHHbrt n3 b/ Scopus mo HemsBect-
HbIM nipuunHaM B 2018 roxy. [Ipoune n3nanus
OITyOTHKOBaK He OoJee 5 paboT IO TEMaTHKE
kaxkgoe. Takoe pacrpeneneHe HEYyTUBUTEIb-
HO: B Poccwm TpaguIOHHO Majo Hay4YHBIX
JKypHAJIOB, KOTOPBIE MOTYT BXOAHUTH B MEKIY-
HapogHbIe 0a3bl JaHHBIX, YTO Ha (OHE Orpa-
HUYCHHOTO OIIBITa POCCHHMCKHX HCCIEeNOBa-
TeNeH B KOMMYHHKAITMH C MEXIyHApOTHBIM
Hay4YHBIM COOOIIIECTBOM CO3IaeT Oapbepsl s
pocrta KoimuUecTBa ImyoOMuKanuil. B kagectse
IpUMepa XOpOIIeH MPaKTHKU 34eCh MOXKHO
npuBecTH ONBIT KWrTas, KOTOpPBIA HE XKale-
€T CPEICTB W YCHJINU Ha CO3JaHHe OOIBIIOTO
myJia COOCTBEHHBIX HAayYHBIX KypPHAJOB, TO-
MUMO HapamluBaHUs 00BeMa M KauecTBa Iy-
ONMUKalui B BEIyIIAX MEXTYHAPOIHBIX H3/1a-
Husix (Wang et al., 2018).

[lyn aHadM3MpyeMBIX  HCCICHOBAHHH
MPAKTUYECKH IIOJHOCTBIO 3aMKHYT Ha pyc-
CKOSI3BITHON ayTUTOPHH KaK IO aBTOPCTBY,
TaK M 1O MOTCHIHATHHOMY KPYTY YHUTATEICH.

4 Naumbrii )xypHat unaexcupyetcs Web of Science B pamkax
OeckBapTiiibHON Koiuekiuu Emerging Sources Citation In-
dex, HO He B Scopus.
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Tak, HanpuMep, Cpean OpraHu3aluid, yka3zaH-
HbIX B appunmanusx myonukanuid bJ] Scopus,
ToJIbKO 4 U3 53 HaxoasATcs 3a npeaenamu Poc-
cun: YuuBepcureT Jlxopmxa BamumHrrona
(CIIA), VYumBepcuter Mbpiimsu (Slmonus),
VYuupepcurer Kimarenpypra (Actpus), Tex-
Hndeckuii yauBepcuter Kpurta (I'penms).
OnHako aBTOPCKUE KOJUIEKTUBBI KaxXa0M
W3 TaKUX cTaTed coaep)KaT Kak MUHUMYM OJI-
HOT'O MCCJICZIOBATEISI C MMEHAMH U (paMUITHSI-
MU OYEBUIHO POCCUICKOIO MPOUCXOKICHUS
(Shadrina, 2015; Dubina et al., 2017; Carayannis
et al., 2017). [Ipx 3TOM TOJBKO OAMH XKypHAJ,
B KOTOPOM OITYOJINKOBAHBI TOKYMEHTHI U3 BBI-
OOpPKH, BXOAWI B MEPBBIA ICIUIb 110 ITOKa3a-
temmo CiteScore’. Takum 006pa3oM, MOXKHO KOH-
CTaTUPOBATh, YTO UCCIIECAOBAHUS 110 TEMATHKE
YCTOMYUBOCTH POCCHUMCKUX PErMOHOB HOCAT
HCKJIIOYUTEIBHO JIOKaJIM30BaHHBIH XapakTep
U HE 00y KIAI0T MEKTyHapOTHOE COTPYIHHU-
YECTBO WJIM OTIENIbHBII UHTEPEC CO CTOPOHBI
WHOCTPAaHHBIX KOJJIEKTUBOB. B 11€710M 1aHHBIN
BBIBOJ] COTJIACYETCS C pe3yJIbTaTaMu MpeAbIIY-
IIFX HCCIIEIOBAHUMN TT0 JPYyTHM 00JIaCTSIM IKO-
HOMMYecKoi Hayku (Muravyev, 2011; Pyzhev,
2021). HuTeprperanuioo gaHHOTO 3(QeKTa
MOYKHO BECTH C JBYX Touek 3peHus. C ox-
HOW CTOpPOHBI, 3TO CBUIETEIHCTBO HHU3KOI'O
YPOBHSI pa3BUTHUS NPEAMETHOIO I0JI B CHILY
OTCYTCTBHUSI MHTEpeca K CEpbe3HbIM 3KOHO-
MHUUYECKUM HcciaeqoBaHusiM 1o Poccum kak
Ha BHYTPEHHEM, TaK U MEXJIyHapOJHOM PbIH-
ke. C 1pyTroii CTOPOHBI, 3TO O3HA4YaeT OOJIBIION
MOTEHLMAJI Pa3BUTUA MOJO0OHOr0 pojaa padoT
C JIOCTaTOYHO HU3KMUMHU «IIOPOTaMH BXO/a».
Bropoii Te3uc MOXKHO MOATBEPAUTH HA OCHO-
BE COAEPKATEIBFHOTO aHaln3a Hanboiee mep-
CIEKTHUBHOI'O C 3TOM TOYKM 3pEHUsI CErMEHTa,
CBSI3aHHOI'O C KOJIMYECTBEHHBIMHU OLIEHKaMH
YCTOMYMBOCTH Pa3BUTHUA, KOTOPBIE ABIISAIOTCS
Hamboiee Ba)KHOHW ITOATEMOM MpPOOIeMaTHKU
YCTOWYUBOCTH B MUPOBOM inTepaType (Hak et
al., 2018).

[lpu mepBuYHOM aHaW3e ITyOITHKAITHIA
[0 BONPOCAM YCTOMYMBOIO pa3BUTHUSA pPOC-
CUICKUX PETMOHOB BO3HMKAae€T MHEHHUE, UYTO
CYILIECTBEHHAs HX 4YacTh IOCBAIIEHA OLEH-

5 PaccyMTHIBAETCS KAaK OTHOIIEHHUE KOJTMYECTBA I_II/ITI/IpOBaHI/[ﬁ

K o0umeMy KOJHYECTBY JOKYMEHTOB 3a OIpEAe/ICHHbIN
TIEPUO]T.

K& WHINKATOPOB WM CHUCTEM HHIHKATOPOB
ycroifunBocTH. OJHAKO CHCTEMAaTH3aIlUs HC-
CIIEIOBAHHU C TENBI0 BBIICIUTH KOHKPETHEIC
TEPPUTOPHH, HCIIONIB3YeMbIe HHCTPYMEHTHI
U TepHOJ HAOTIONEHUS MPUBOIUT K BBIBOLY
0 TOM, YTO Ha CaMOM JIeJie pabOTHI ¢ KOHKPET-
HBIMH PE3yJITaTaMU TaKoOro pola HE CTOIh
MHOTOYHUCIICHHBI (Tadm. 3).

OcHOBHasE dYacTh WCCIENOBaHUN c¢o-
KyCHpOBaHA Ha OTACTBHBIX PErHOHAX WU
CyOBEKTaX, COCTABISIONIUX MaKpPOPETHOH,
KaK TpaBuio, (emepanbHBI OKPYT, 4TO 00-
YCIOBJICHO OCOOCHHOCTSIMH  OpPTaHU3alHU
1 QYHKIIMOHUPOBAHHS OTEYECTBEHHOH CHCTe-
MBI CTaTUCTHUYCCKUX HaOmopeHui. bompmas
9acTh POCCHICKIX PETHOHOB HE TIOKPHIBACTCS
pe3yapTaTaMi HCCICIOBAHUH yCTOWYHUBOCTU
pasBuTHs. lccrenoBaHus Ha ypoOBHE MYyHH-
[OUMATATETOB TPAKTHYECKH HE ITPOBOISTCS,
a Ha yPOBHE JIOKAJIFHBIX TEPPUTOPUH (HATIpH-
Mep, MaJIBIX TOPOACKHX UITH CETbCKUX TOCeITe-
HUH) — HE IPOBOASTCS BOBCE.

XapakTepHOil 0COOEHHOCTHIO OOJBIIHNH-
CTBa aHAIN3UPYEMBIX HCCIICTOBAHHUN SBIISCT-
Csl OCTaTOYHO CKPOMHBIN II0 JUTHTEIHHOCTH
nepuoa HaONIOCHUN: B CPEIHEM IO HCCIe-
JOBAaHUSM, CHCTEMAaTH3WPOBAHHBIM B TaOIIH-
1e 3, mepron HaOIIOACHUH COCTABIISIET TOIBKO
5 Jet, mpuYeM ecTh HCCIEIOBaHUS, OIICHUBA-
IOIIAE TOJBKO CTATHYECKYIO YCTOHYHBOCTH
(B TeueHue ogHOTO roxa). MakCHMaIbHBIN Ke
nepuoa HaONIONEHWH B OTHENBHBIX HCCIEHO-
BaHUAX HE IpeBbImaet 15 yet. OrpaHnueHHs
JIOCTYITHOCTH CTaTUCTHKH JETAI0T HEBO3MOXK-
HBIMH FUTH 3aTPyTHUTEIEHBIMA HCCIICIOBAHIS
ycroiunBoctr Jis nepuoaoB a0 2000 roxa,
rockosibKy Bo Bpemena CCCP u nepBbie TOABI
ToCJIe ero paciaja MHOTHE IToKa3aTeld, HeoO-
XOIUMBIC JJISI COOTBETCTBYIOUIMX PacUyeTOB
YCTOHYMBOCTH, HE HAOIIONAIHCh FUIA CIUII-
KOM CHIIBHO KOJICOaJHCh.

PazHooOpasue NpPUMEHSEMOTO HHCTPY-
MEHTapHs ISl OLIEHKH YCTONYHBOCTH TAKKE
HEBENUKO. B memmoM Bce moaxoms! K pa3pador-
K€ MOJOOHOTO pojga METOIOB MOXKHO pasJe-
JTUTH HA JBE KaTETOPUU: aJalTallis H3BECT-
HBIX B MEXIYHAapOIHOU MpPaKTHKE WHICKCOB
U CHCTEM HWHIMKATOPOB IS TIPUMCHCHHS
Ha HaIIHOHAJIFHOM HJIH PETHOHAIEHOM yPOBHE,
a TaKXe Co3IaHhe COOCTBEHHBIX ITOJXOIOB.
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Tabnuua 3. CucteMaTmM3aums KYeBbIX pe3yabTaTOB MCCIeA0BaHMUS NO OLLEHKE YCTOMYMBOCTM PA3BUTUS

POCCUMCKMUX PErMOHOB

Table 3. Systematization of key findings of the Russian regions’ sustainability assessment study

OO0BeKT VYpoBeHb N
ABTOpBI HNupaukarop ycToiuuBocTH Ilepuon
HCCIIEJOBAHHS JeTaIu3aiH
1 2 3 4 5
e aal, | Mo Caner s s
Y ? [eTtepOypr, Topona PO POIOB, . 2013
2014, 2018 WHIUKATOPOB YCTOIYHBOCTH
TromeHckas 0011
JUIS TOPOJIOB
Yakovenko Boponexcias MyHHIHATUTETHI CoOCTBEHHBIN HHIEKC 2014-2018
et al., 2021 obnacTts
Kovalenko et Pecmyommxa MyHHULIUTIATUTETHI CoOCTBEHHBIN MHIEKC 20102015
al., 2016 MopnoBust
Maksimov et Husxeropoackas CyGmext PO Cucrema CGaHaHCHpj)BaHHbIX 2000-2009
al., 2011 obacTh nokasareei
Pyzheva et Peruons! Jlanbuero CvGnextsl PO 1 Genes 2004-2018
al., 2021 Bocroka y 'bEKThI CTHHHBIC C epe CHUA
Ananu3 3pPpeKTUBHOCTH
Gafurov et JIeATeIBHOCTH OPraHOB
al. 2015 [IpuBomxckuit @O Cy06bexTsl PO HCTIOJIHUTEIBHOH BJIACTU 2011-2014
? Ha OCHOBE YaCTHBIX
U MHTErPaJIbHbIX NOKa3aTesei
Adanzl,()lf; pLev, Tomckas obnacth CyobexTsl PO Wnnekc ycroitunBocTr 2009-2012
ABTOPCKUI MHTETPaJIbHBII
HMHJIEKC YCTOWUHUBOCTH,
Uskova, 2009 Bosoroackas CyGbexrhi PO YacTHBIC fmz[excm } 2000
001acTh 3KOHOMMYECKOH, COIMaaIbHOI u 2006
1 HKOJIOTHUYECKOMN
YCTOMYMBOCTH
Bobylev et VYpansckuit @O Cy0ObekTol PO HHexc croppexrip OBAHHBIX 2012
al., 2013 YUCTHIX HAKOIIJICHU M
KoappunmeHTst
Korobitsyn, 2018 Vpansckuit @O Cy6bexTs PO JeKariauHra, senenstit BPIT, | 2010-2014
Hctunubie coepexeHus
Korobitsyn, 2016 |  Ypansckuii ®O Cy6bexts PO 3enenii BPIL Herunpie 6 5014
cOepexeHUs
Korobitsyn, 2015 VYpansckuit @O Cy0ObekTol PO 3enentii BPIL, Mcrunnbe 2010-2014
cOepexeHust
Bobylev et MHnekc ckoppeKTHPOBaHHBIX
P® B nenom Cy0ObexTol PO . He yka3zan
al., 2012 YUCTHIX HAKOIJICHU I
Ryumina, An- DKONOrn4ecKu
ikina, 2009 P® 5 neziom Cy6rextel PO cKkoppekTupoBaHHble BPIT 2003
WHnekc yenoBeyeckoro
Ryumina, 2020 P® B nenom Cy0ObekTol PO passutust (MYP), 2016
skosoruuyeckuit UUP
Ryumina, 2018 P® B nestom Cy0ObexTsl PO DKOJIOTUYECKUI MHIEKC 2015
Alekseichuk, 2008 | Camapckast o6macThb Cy6bexTs PO YucTeie cOepekeHns 2000-2007
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MpoponxeHne Tabnmubl 3
Continuation of table 3

1 2 3 4 5
Mekush, 2006 Kemeposcras Cy0ObexTsl PO HcTunHbIE cOCpeKeHHS 2001-2005
obnacth
Zabelina, 2020; N
. Cubupckuii VYpoBeHb Oarononyyus,
Zabelina, Delyuga, . N o
2019: Zabelina n JlansHeBocTounsblii | CyObekTsl PO CBOJIHBIN 9KOJIOTMUECKU I 2017
Kolotovkina, 2019 ®0 HIAEKE
N . OKOJIOTHUECKH
Zander et al., 2010 | KpacHosipckuii kpait | CyObekTs PD cxoppeKTHpoBaHHbiii BPIT 2004-2006
Syrtsova ef Hctunnsle cOepekeHns,
Zl 2018 Cubupckuit @O Cy0ObekTsl PO WCTUHHBIA HHINKATOP 2004-2013
v mporpecca
SZ; ts;)(\)/? 6et Cubupckuit @O Cy0ObekTsl PO HcTunHbIE cOepeKeHHS 2013
WHnpaexc ckoppeKTHPOBAHHBIX
Bel}k, Priakh- CaepaioBcKkas CyGuexri PO YUCTBIX HAKOILICHUH, 20072012
in, 2013 00I1acTh KOJIOTHYECKH
ckoppekTupoBaHHblii BPIT
Galeeva et Pecniy6nnka
al., 2013 Tarapcran Cy0nexTs PO Hctunnble cOepeskeHus 2007-2011
Khamatkha- Pecnybuica Cy0bexTsl PO HcTtunHbIE cOepexeHust 20002004
nov, 2008 Nurymwerus
Barabash, 2013 Psizanckas obnacthb Cy0nexTsl PO Koa¢ppuuumenr 3arpsznenns | 2000-2010
T;acgg\llget XMAO-IOrpa Cy0nexTs PO DKonoruueckui ciesn 20102014

[IpeumymiecTBa M HENOCTATKU JOCTATOYHO
OYCBUAHBL. B mepBoM ciydae HEOOXOIUMO
MPOBECTH OOJBIIYI W HE BCErjga B TOJHOU
Mepe BBINOJIHUMYI0 paboTy IO COIOCTaBJIC-
HUIO TIPEAJIOKEHHBIX B JIPYTHUX COIMAIBHO-
SKOHOMUYECKUX peanusx ToKas3aresie
C ICUCTBYIOLICH B CTPaHE CUCTEMOM CTaTUCTH-
YECKOTO ydeTa, HO C MEepPCIEeKTUBOM Ha BBIXO-
JIe TOJIYYUTh OLIEHKH, KOTOPBIE MOXHO OyeT
HCIIOJIL30BaTh HE TOJLKO JUUISI aHaIWu3a JWHa-
MHKH YCTOWYHUBOCTH H3Y4YaeMBIX OOBEKTOB,
HO W JUISI MEXCTPAHOBOTO COIIOCTABIICHHUSI.
BTopoii mogxom muiieH Takoro mpeuMyecTBa
B OOMEH Ha BBICOKYIO CTEIEHb CBOOOBI MpHU
(hopMupOBaHUH cIIOCOOa pacueTa HHINKATOpa
YCTOMYHBOCTHU. B TO e BpemMs METOJUYECKHE
MPENMYIIECTBA TAKUX PACUCTOB HE OUCBH/THBI,
TTOCKOJIBKY HU OJINH U3 HUX HE CIIOCOOEH J1aTh
KaueCTBEHHO HOBOE TPEACTABICHUE O TPACK-
TOPHUH YCTOWYUBOCTH PA3BUTHUSI TOTO WA HHO-
TO pEeruoHa.

[lepBBIif TOAX0 peaTn30BaH BO MHOTHX
BEIIICTIEPCUUCIICHHBIX paboTax. Hampuwmep,
IIMPOKO HCIIONB3YeMbIe B MEXKIYHApOTHOH
TUTEepaType WHICKCH «HCTUHHBIX cOepexe-
HU, TPUBEAIINE K CO3TaHNI0 HHTET PATBHBIX
COITMO-IKOJIOTO-9)KOHOMUYECKUX  HHICKCOB
«CKOPPEKTHPOBAHHBIX YHCTHIX HAKOILJICHHUI
(Adjusted Net Savings), paccuuTanbl s pe-
ruoHoB Poccum komnektuBoM C.H. boOwI-
JieBa Ha OCHOBE TOJIKO O(HIIMAIBHON rocy-
JapCTBCHHOW CTaTHCTUYECKOW HWH(OPMAIIUU
(Bobylev et al, 2012). AnbTepHATUBHBII
MOAXOA K PacdyeTy «HCTUHHBIX COCpEKCHUI
C YUETOM OTKPBITBHIX JAHHBIX 00 HUCTOIICHHUH
TIPUPOIHBIX  PECYPCOB, IIPEIOCTABISIEMBIX
KOMITaHUSIMHA-HEAPOIIONB30BATEIIMHU, Pa3BUT
U YCHEUTHO MPHMEHEH I peruoHoB Cubwu-
pu u JlanpHero Bocroka Ha caMOM JUIHHHOM
JIOCTYITHOM BPEMCHHOM TOPU30HTE B paboTax
(Pyzheva et al., 2021; Syrtsova et al., 2016).
DKOJIOTHYECKH CKOPPEKTHPOBAHHBIE OICHKH
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BaJIOBBIX PETHOHAJBHBIX MPOAYKTOB BEITION-
HEHBI B ITMKIIax padot E. B. ProMuHOi#t ¢ coaBT.
(Ryumina, Anikina, 2009; Ryumina, 2018,
2020). B menom pe3ynbraThl yKa3aHHBIX HC-
CIICZIOBAaHMI COBIANAIOT B TJIABHOM BBIBOJIEC:
OTHOCUTEIIFHO 0OOTaThle POCCHIICKHE pEeruo-
HBl JIEMOHCTPHPYIOT CYIIECTBEHHBIC pPa3phI-
BBl MEXIY YPOBHEM CBOErO 3KOHOMHYECKO-
IO U COIIMO-IKOJOTHUYECKOTO OIaromoaydns.
PentHBIE CBEpXIOXOIBI, TIONyYaeMbIe 33 CUET
TOPTOBIH W HWCIIONB30BAaHUS HA BHYTPCHHEM
PBIHKE IPHPOTHBIX PECYPCOB, B CAMOM MaJIon
J0JIe WHBECTUPYIOTCS B co3daHme Kompopt-
HBIX YCIOBUH ISl OJIATOMONYYHUsT HACCICHUS
COOTBETCTBYIOIINX TEPPUTOPUU, BKIIOUAS
9KOJIOTHUYECKYIO COCTABIIONTy 0. CoXpaHeHUE
TaKOW AWCIPOIOPIUN Ha TOPU30HTE MHOTHX
JeT TPHUBOIUT K HAKOIUICHHIO HEPEIIEHHBIX
mpo0OIeM, COUATBHOW M IKOJIOTHYECKOU Je-
rpamanuu Tepputopuii. [IpumeHeHne oneHOK
YCTOMYHUBOCTH MO3BOJISIET JaTh KOJTHUCCTBEH-
HO€ M3MEPEHHE TAaKUX TUCIPONOPLIUHN, UX CO-
OTHOIICHUN MEXAY PasHBIMH TCPPUTOPHUSIMHU,
HA TOPH30HTE Pa3HBIX IIEPHOIOB BPEMCHH.

[lepeuncinennsle pabOTHI ILEHHBI TEM,
YTO TIPOBONUINCH IJIsi BCEH COBOKYITHOCTH
PETHOHOB CTpPaHBI, OJHAKO COAEpKAT Mpode-
JBI B TIEPHONIAX COOTBETCTBYIOIINX PAacyeTOB
(dacTo He OXBATHIBAIOT Na)ke IOCIEIHEE Iie-
CATHUIIETHE), UTO CYIIECTBEHHO OI'PAHUYIMBACT
BO3MO)KHOCTh HCIIONB30BAHUS [AaHHBIX pe-
3yJBTaTOB B IEIAX (POPMHPOBAHUS AKTyallb-
HOW pErrOHAJIbHOW MOJUTUKHU. B TO ke BpeMs
HEKOTOpBIE M3BECTHBIC MEKIyHAPOIHBIC HH-
IeKChl, HarpuMep MHaeke «KUBOH MIaHETHD»
(Living Planet Index), MaauKkaTop HCTHHHOTO
nporpecca (Genuine Progress Indicator, GPI),
TOKa HEe HAIILITH NpuMeHeHus B Poccun. B aTom
CMBICIIE OCOOBI MHTEpEC IPEACTABISICT II0-
CIIETHUN MHIEKC, KOTOPBIH MpeIHa3HAYCH TSI
HU3MEPEHUsT COIIHO-IKOJIOT0-3KOHOMHYECKOTO
OJaromony4rsl HAceNCHHs W OBLI YCIICIIHO
MPUMEHEH BO MHOTHX CTpaHax M PErHoHax
KaK ajJbTepHATHBA BajoBOMY BHYTpEeHHEMY
nponykty (Costanza et al., 2014). MeTomuye-
ckue pacuer GPI mpencraBmsiercs kyna Oomnee
CIIOKHOM 3amaueil, dem, HampuMmep, OICHKa
HCTUHHBIX cOepexeHuity. OcoOCHHBIE TPY/I-
HOCTH MOT'YT BO3HHUKHYTH ITPH PadOTE NMECHHO
B PETHOHAIEHOM pa3pese.

PesynbraThl IpuMEHEHUsI BTOPOTO MOJIXO0-
JIa, CBSI3aHHOT'O C Pa3padOTKON OpUTHHATBHBIX
POCCUHCKMX WHAWKATOPOB yCTOWYHUBOCTH,
HE TIPEJICTABISIOT CAMOCTOSITEIILHOTO WHTE-
peca, MOCKOJbKY WH(pOpMAIUU, HMEIOIIeHCs
B COOTBETCTBYIOIIMX MyOJHKAUAX, HEI0-
CTAaTOYHO JIsI TOrO, YTOOBI ClEJaTh BBIBOIbI
0 MPEUMYIIECTBAX COOTBETCTBYIOMINX HOBBIX
METOIHK HaJl TEMH, YTO SIBIISIOTCS afaITali-
el MeXTYHapOIHBIX pa3paborok. Kak mpasu-
710, CyTh paboT, TPUMEHSFOIIUX TAKOH MOJIXO0I,
CBOJIMTCS K CBEICHHUIO B OIMH HHJCKC Ha0JII0-
JIAFOIIIUXCS JIJISI PETHOHA CTAaTUCTHYECKUX TI0-
KazaTeyel, 4TO JaJieko HE BCErJa KOPPEKT-
HO C TOYKH 3PEHUsS CIIEOBAHUSI KOHIEHIUN
YCTOMYHBOTO Pa3BUTHSI.

OTIeNBbHO ClIeAyeT OTMETUTD, YTO 0O0JIb-
IIUHCTBO TPOIMTUPOBAHHBIX PabOT OTHO-
carest k 2000-m, Ho He K 2010-M Trogam, 4TO
MMPOTHUBOPEYUT OOIIEH IS POCCHICKOTO
W MHUPOBOTO aKaJIEMHYECKOTO CEKTOpa TEH-
JICHIIMHM HapalluBaHWs JUHAMHKH IyOJIMKa-
¥, HaOJII0TaeMOM B IPYTHUX HAYYHBIX 00J1a-
cTsax. [IppyemM HET HE TOJBKO OOHOBIICHHBIX
OIICHOK, HO W TIONBITOK COOTBETCTBYIOIIETO
0000IIeHNs] PEe3yJIBTATOB paHee BBITIOJHECH-
HBIX paboT. Takke BaKHO, 4TO OOJBITUHCTBO
YIIOMSIHYTBIX BBIIIE UCCIEAOBATEICH U KOJ-
JICKTHBOB, pa0OTHl KOTOPBIX HE TMOJYYHIIN
JOTUYHOTO pAa3BHUTHUsSI, MPOJOTKAIT 3aHU-
MaThCs aKTUBHOW HAay4YHOHW JEATEIHHOCTHIO,
HO TIO IPYTUM TE€MaTHKaM.

TakuM 00pa3oM, MOKHO KOHCTaTHPOBATh,
YTO HAOJIOJACTCs CYIIECTBEHHBIH JehUIIUT
WCCIIEIOBAHNH B 00JIACTH OIEHKU yCTOWUYNBO-
CTH Pa3BUTHSI POCCHUMCKUX PETHOHOB, JIMKBH-
JIAIHST KOTOPOTO MPEACTABISICTCSI HHTEPECHOU
MEePCHEKTUBHON 3aaueil.

3akJ/ouenne

W3noxxeHHBIE B CTaThe Pe3yIbTaTHI MIPE-
CTABIISIIOT, 110 BCEH BHAMMOCTH, ITEPBEII KOM-
IIJICKCHBIH 0030p SMIUPUYECCKOH JTHTEPaTy PhI
10 aHAJN3y YCTOHIHBOCTH PAa3BUTHS POCCHIU-
CKuX pernoHoB. OOIIue BBEIBOABI IIPOBEICH-
HOTO HWCCIICJIOBAHHS COTJIACYIOTCS C pe3ylib-
TaTaMu 0030pHO-OMOIUOMETPHIECKUX PadoT
0 APYTHM CEKTOpaM ASKOHOMHYECKHX HayK
B Poccum, ommako comepkaT M HEKOTOpHIE
9aCTHBIE OCOOCHHOCTH.
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B menoM poccuiickuii phIHOK Hay4YHOU
JUTEPAaTypsl B 0ONACTH SKOHOMHUKH HCIIHI-
THIBAET CYILIECTBEHHOE BIUSHUE CBOEH UCTO-
pUYECKOM H30JALMU OT MEXIYHapOJHOIO.
Bce aBTOpBI, 3aHMMAaBIINECS JAHHOU TEMOM,
€MHbl BO MHEHUH, YTO 32 MPOLIEILUINE C MO-
MEHTAa «OTKPBITHUS T'PAHUID TP JECATHIICTHUS
TaK U HE yJaJIOCh NPEOJ0JIeTh XapaKTepHbIE
po0JIeMbl, NPENATCTBYIOLIUE ONEPeKatoIe-
MY Pa3BUTHIO KaYECTBEHHBIX HAyUHBIX aKa-
JEMUYECKUX MCCIEAOBAHUI IO JKOHOMHKE
B Poccuu. [lpuunnbl JaHHOTO SIBJIEHUS, pa3y-
MeeTcsl, He crenu(UIHB IMEHHO IIJIsT YKOHO-
MHKH, HO BBIXOAST JAJIEKO 3a paMKH Hallen
pabOTHI U CBSI3aHEL, MPEXKIE BCETO C TEM, UTO
pedopMBI HAYKH B CTpaHE U OIPEACICHHBIN
MPUPOCT 0OBEMOB €€ COBOKYITHOTO (prHAH-
CHUPOBaHUS HE CMOTIJIHM NEPEJIOMUTDH CIIOKUB-
LIMeCcs HEraTHBHbIE NPAKTHUKH M CO3JaTh
JUI OTE€YECTBEHHBIX YUEHBIX CTUMYJBI K 3a-
HATUIO PE3yJIbTATUBHOW M MEXAYHapOIHO-
KOHKYPEHTOCIIOCOOHOA Hay4YHOU nes-
TeTBHOCTHIO. [lo-mpexxHeMy HaOIrogaeTCs
chopmupoBaiuiicss B 1990-e Toabl. ocTphIit
JIe(UITUT MOJOABIX ITIEPCICKTUBHEBIX HAY THBIX
KaJIpOB, CIOCOOHBIX OBICTPO aAalTHPOBATHCS
K HOBBIM yCJIOBHUSM: OT HEOOXOAMMOCTH CBO-
0071HOTO MPO(HECCHOHATBLHOT'O OOIICHUS, UTEe-
HUS JTUTEpaATypbl U HAlIMCAHUS COOCTBEHHBIX
MaTepHualioB Ha aHTJIMUCKOM S3bIKE JI0 CIIEN0-
BaHUA 3a TEHJEHUUSMHU Pa3BUTHUS MHUPOBO-
ro ucclemoBaTeNbekoro nanamadra. Kpome
TOro, B Poccuu He10CTaTOUHO KayeCTBEHHBIX
Hay4HBIX U31aHUI, KOTOPbIE UHIEKCUPYIOTCS
B BEJYILIUX MEXJIyHapOAHBIX 06a3ax NaHHBIX,
YTO TAaKXKe€ SBISIETCS Ba)XHbIM CIEpKUBa-
oIUM (akTOpoM pOCTa KOJTHYECTBa Kade-
CTBEHHBIX HAyYHBIX ITyOIUKAIIHH.

B moxHON Mepe 3Ta mpobiiemMa TpOsiB-
JaseTcs JUIS y3KOM TeMaTHKW JaHHOI'O HC-
cinenoBanus. HecmoTps Ha ycunuparomee-
csl  OOMmIeCTBEHHO-TIONIUTHYCCKOE BHHUMAHUC
K mpo0ieMaM yCTOWYHBOCTH PA3BHTHUSA, KO-
JOTH3alMH SKOHOMHKH, ITOBBIIICHHSI OJIaromo-
Jy4Msl HaceJleHUs, UHTepeC K JaHHBIM BOIIPO-
caM B POCCHIICKOM aKaJeMHYECKOM CEKTOpe
pacTeT He HACTOJbKO OYEBUJIHBIMU TEMIIAMH,

a TI0 HEKOTOPBIM TMOKA3aTesIM — CTarHUPYET.
PesynbraThl ncciaenoBaHus HATIISIHO JIEMOH-
CTPUPYIOT, YTO TIPOOJIEMBI YCTOMYHBOCTH
Pa3BUTHS PETHOHOB JIOCTATOYHO TepudepHii-
HBl U HE SIBISIIOTCS MEHHCTPUMOM POCCHIA-
CKOM SKOHOMHMYECKOM HayKH. bojpmas 4acThb
HCCJICAOBAHUM HOCHT IIOCTAHOBOYHBEIA WIIH
OMHMCATENBHBIN XapakTep, a KOJIWYECTBEH-
HBIX WCCJEIOBAHUM, CTOJIb BOCTPEOOBAHHBIX
Ha COBPEMEHHOM MEXIyHAPOAHOM HayIHOM
phIHKE, O4YeHb Majo. Hampumep, oreHKamu
YPOBHEH YCTOWYMBOCTH PAa3BUTHS IOKPHITA
JIWIIb Majiasi 9acTh POCCHICKHX PErHOHOB,
TpUYEeM 32 OUY€Hb HEOOIIBIIION TTePHO/I, HE TIpe-
BBIMIAIONIUN B CPEAHEM TISITH JIET U C IIPUMe-
HEHHEM OYEHb Y3KOTO Kpyra WHCTPYMEHTOB.
OTOro SBHO HEIOCTATOYHO JJISI MCIIOJIH30Ba-
HUS B KQUECTBE AJBTEPHATUB TPATUITMOHHBIM
MaKpPO3KOHOMHUYECKHM MepaM OJIarornoydus
pa3BUTHS TEPPUTOPHH, UTO CYIIECTBEHHO CY-
JKaeT BOCTPEOOBAHHOCTH NAHHBIX PE3YIIHTATOB
MPAKTUKOM.

JI1000OmBITHO, YTO  HCCIENOBAHUSIMH
10 JAHHOM TeMaTUKe He 3aHHUMAIOTCS Jake
3apyOe)KHBIC MCCIIEIOBATEN, HHTEPEC KOTO-
PBIX COCPENOTOYEH Ha MPUTPAHUYHBIX CTpa-
Hax, KaKk 3TO 4acTo ObIBaeT B JAPYrux o0Jia-
CTSIX dKOHOMHYECKOW Hayku. Hamu OwiBrime
COOTCUCCTBCHHUKH, paboTaromue Tenepb
B 3apyOeXHBIX By3aX W HAYYHBIX HHCTHUTY-
Tax, He CIeNaT 3aHMMAaThCs JJAaHHOW TeMaTH-
koi o Poccum, a 3apyOexxHbIe HCcenoBaTe-
M ¥ BOBCE HE MPOSBIAIOT K HEW MHTEpeca,
(doxkycupysch Ha MpoOiieMax CBOMX CTpaH
WM TII00ATPHON TIOBECTKH. Takasi CHTyarus
3aKOHOMEpHA: KaK IPaBUIIO, WCCIICIOBAHUS-
MH TEPPUTOPHATBLHO-CIICITUPUISCKUX BOIPO-
COB 3aHUMAIOTCSl TPEJCTABUTEIH MECTHBIX
Hay4YHBIX KOJUJICKTHUBOB, HO C IPHUBIICYCHUEM
B TOM YHCJE KOJIeT u3 npyrux crpan. Cre-
JIOBATEJIbHO, B paMKaX TaKOH JIOTHKHU nedu-
UT MyOJHUKAIAHA TI0 TEMATHKE YCTOHIHMBOCTH
POCCHICKHX PETHOHOB MOKHO BOCIIPUHUMATH
KaK HaIlpaBJjeHUE ISl Pa3BUTHS COOTBET-
CTBYIOIINX UCCIEAOBAHUM, OTKPBITHSI HOBBIX
HaIpaBIICHUH U JaXKe CO3/IaHUS HOBBIX KOJI-
JIEKTHBOB.
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Hncmumym skonomuxu u opeanuzayuu
npomsiuiiennozo npoussoocmea CO PAH
Poccutickas ®eoepayus, Hosocubupck

AnHoTanus. He3akoHHBIE pyOKH B 000POT HEJETaIbHBIX JIECOMATSPHAIIOB SIBIISIFOTCSI
BXXHBIMH (DaKTOpaMU SKOHOMHUYECKHUX U dKOJIOTHUEeCKHX IpobieM B Poccuiickoit
®enepannu. HenerampHble J1ec03aroTOBKY NPUBOIST K JETPAJalAH JIECOB U ACPUIIUTY
JIECHOTO CHIPBS Ha JIePeBO00paOaTHIBAIOIINX TPOU3BOACTBAX. OTHA M3 MEp TPOTHBOICHCTBI
HEJIeTaJbHOM BEIpYOKe Jieca — 3arpeT IKCIopTa HeoOpaObOTaHHO! APEBECHHBI, KOTOPBIN
BeTyrmuT B cuity | stuBaps 2022 roma. OHaKo Takas Mepa MpHUBEET He TOIMBKO K KOHTPOITIO
HaJ 000pOTOM HeJeTaabHOU JPEBECHHBI, HO U K PSAY SKOHOMHUYECKHX MOCICACTBHH.
OUeHNUTD BIMSHIE 3allpeTa HAa BHYTPEHHUH PEIHOK MOYKHO C TIOMOIIIBIO TOYEUHOH OTPacIeBOM
Mozen jtecHoro koMrurekca (TOM-nk). Pe3yibrars! crieHapHBIX PacueToB ITOKa3bIBAIOT,
9TO 3aIpeT HKCIOPTA CHIPhS MOXKET MPUBECTH K COKPALICHUIO 00HEMOB JIECO3arOTOBKA
U YBEIMYEHHIO B KCIIOPTE JTOIH MPOAYKIIUH OoJiee IIyOoKoi epepaboTKy.

KuroueBble cjioBa: OKCIIOPT JIECHOI'O ChIPbA, JICCHAS MIPOMBINIIICHHOCTD, JIECHOM KOMIIJICKC,
MIPOMBIIIIJICHHAA MTOJINTUKA, JICCHOC XO3SHMCTBO.

HccnenoBanue BBIOMHEHO 3a cyeT rpanta Poccuiickoro HayuHoro goua (mpoekt Ne 19—
18-00145). McxoaHast METOIONOTHST MEXKOTPACIICBOTO MEXPETHOHATEHOTO MOJICTTHPOBAHUS,
JIeKaIas B OCHOBE TOUCUHOM OTPacieBO MOJIETH JIECHOTO KOMILIEKca, pa3paboTrana
B pamkax 1wiana HUP UDOIIIT CO PAH na 2021 rox: ITpoekt 5.6.6.4 (0260-2021-0007)
«VHCTPYMEHTBI, TEXHOJIOTHH U PE3YJIbTaThl aHAIN3a, MOICITUPOBAHUS U IPOTHO3UPOBAHUS
MPOCTPAHCTBEHHOTO PA3BHUTHS COIUATLHO-OKOHOMUUYECKOW CHCTeMBI Poccru U e€ OTIeNbHBIX
TEPPUTOPUI».

Hayunas cnenmansaocts: 08.00.05 — skoHOMUKA M YIIpaBIIeHUE HAPOIHBIM XO3SHCTBOM.

Introduction

There is a vast literature on the problems
of the Russian forest sector, but only some of
them are devoted to modeling (Gordeev, 2018;
Glazyrina et al., 2015; Pyzhev, Zander, 2019;
Pyzhev et al., 2020). Agent-based models allow
to analyze intersectoral interactions (Gulin,
Antonov, 2017), econometric models give insight
on modeling correlations between regulations
and sectoral economic activity (Antonova,
2018). Some of the models can describe the
global, national or regional economy (Latta et
al., 2013; Solberg, 2010; Buongiorno, 1996).
Models describing individual sub-sectors of
the forest complex are: global model of trade in
forest products (Kallio et al., 1987), wood supply

model, wood market valuation model (Adams et
al., 1980), pulp and paper market model (Gilless
et al., 1987). These models can provide a basis for
different types of modifications — thus, models
of individual regions and countries can be built
(Tremborg, 2010; Ronnila, 1995; Kallio et al.,
2004).

One of the most important problems of the
forestry complex in the Russian Federation is
illegal logging. In 2017, the volume of illegal
logging amounted to 1.7 mln cub. m, in 2018—
1.1 mln cub. m, in the first half of 2019—0.6 min
cub. m. Thus, the damage caused to forests is
estimated at an average of 5.8 bil roubles ev-
ery six months. The largest volume of illegal
logging is traditionally observed in the Irkutsk
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oblast. In the first half of 2019, the volume of
illegal logging there exceeded 0.3 min cub. m,
which is almost 60 % of the volume of national
illegal logging (Lesa Rossii, 2021). To tackle il-
legal logging, forest inspections, state informa-
tion system accounting wood, and prohibitive
policies are used. The recent decree banning
the export of raw timber, which will take effect
on January 1, 2022 (Postanovlenie Pravitel’stva
Rossiiskoi Federatsii ...) is the latest and most
discussed policy action of the public Russian
authorities.

This paper uses a point model of the forest
sector of the Russian Federation (PSM-fc),
the stages of construction and scenario
calculations, to analyze the effects of changes
in the inland market for forest products after
implementing new sectoral policies. Using
the Optimization Interregional Intersectoral
Model (OIIM) as a basis for informational
coordination with a complex of modified
models of the forestry complex, it is possible to
study the features of the interaction of economic
entities in conditions of limited resources, to
make forecasts for the development of regions,
sectors, and the national economy as a whole.
Each model of the complex allows scenario
calculations and economical interpretation of
the obtained results. Informational coordination
between models helps to transfer the existing
relationships between sectors and regions of
the national economic model into the sectoral
model. Thus, the step-by-step transition from
the national economic to the sectoral model
leads to a gradual reduction of information
that is excessive from the point of view of
the forestry complex and the simultaneous
detailing of related indicators.

Statement of the problem

Optimization Interregional Intersectoral
Models (OIIM) are used as a tool for solving
problems of forecasting and analyzing the
functioning of sectoral systems of the national
economy (Ershov, Ibragimov, & Mel’'nikova,
2007). Currently, there is a number of sectoral,
regional and transport modifications of the
OIIM used for scenario calculations based on
the development strategies for the country,
sectors and regions. The use of OIIM allows

to build a system of interrelated optimization
models with a more detailed description of
a specific regional or sectoral structure. In
specialized types of OIIM, there is a detailed
specification of the correlations and activities
of the selected economic entities, while the rest
of the entities, excessive from the point of view
of analysis and forecasting, are presented in the
form of a «national economic backgroundy.
Also, the OIIM in value terms can serve as
the basis for qualitative modification and the
foundation for building a hierarchy of predictive
models with the transition to sectoral models
of the production and transport type in natural
terms.

This article is containing description of the
point sectoral model of the forestry complex of
the Russian Federation (PSM-fc), the stages of
its construction and scenario calculations. The
value added of this work lies in the possibility
to use the data of PSM-fc to analyze the impact
of the ban on the export of raw coniferous
wood and valuable deciduous wood species on
the inland market.

Methods

The basis for subsequent modifications
was the OIIM-40, which describes 40 sectors
in 8 regions in the base year 2016. This mod-
el was developed in the Laboratory for Mod-
eling and Analysis of Economic Processes of
the Institute of Economics and Industrial Engi-
neering, Siberian Branch, Russian Academy of
Sciences. OIIM-40 is a system of eight regional
blocks, balance restrictions on production and
distribution of products, labor resources, in-
vestment, the volume of exports and imports
of products, and some limitations on individual
variables as well. The workflow is summarized
in Figure 1.

Regional blocks are related by three modes
of transportation (railroad transport, pipeline
transport and other transport) and by the con-
ditions for leveling the consumption levels of
the population (Fig. 2). The objective func-
tion of OIIM-40 is the maximum of the non-
production consumption fund of the population
as a whole in the country in the last year of the
forecast period with the given parameters of its
territorial structure.
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OIIM - 40

U

Specialized OIIM — 25 (forestry)

<

PTOIIM - 25 (forestry); Mutual problem

Sectoral model of forest complex

Fig. 1. The workflow for constructing a sectoral model of the forestry

Common i i LR .
conditions Region 1 Region 2 Region 8
Region 1
Interregional
correlations
Region 2
Regional — =
conditions .
.,
.....
0.'
Region 8

Fig. 2. Macrostructure OlIM-40

A rigorous mathematical description of
the model can be found in (Granberg, Suslov,
& Suspitsyn, 2007). To calculate and interpret
the results of OIIM-40 problem, the properties
of linear programming problems are used. The
OIIM solution is one of the possible states of
the economy at the end of the forecast period
(2016—2030), when the optimum regional pro-
duction volumes, interregional transportation
of products, the use of labor resources, the in-
terregional distribution of investments and the
maximum of the non-productive consumption

fund are achieved. The estimates obtained in
solving the dual problem can be used to ana-
lyze the profitability of manufactured prod-
ucts, foreign trade operations, transportation
between regions, labor costs, investments, etc.

Stage I: building an OIIM-forest model.
At the first stage, the branches of the forestry
sector were detailed (Blam, Mashkina, 2018).
These modifications were made in accordance
with the All-Russian OKVED economic activ-
ity classifier. The sectors of the national econ-
omy that do not require aggregation include
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three types of transport sectors (railway, pipe-
line, and others), as well as mechanical engi-
neering and construction sectors.

Few expert opinions and statistical infor-
mation were used to fill the structure of pro-
duction volumes. The resulting OIIM-25 model
contained a description of twelve sectors of the
forestry complex, but only three of them were
the part of OIIM-40, as well. Table 1 shows the
forestry sectors disaggregation structure.

A specialized OIIM-25 with detailed sec-
tors of forestry complex is taken as a basis for
the following transformations.

Stage 11: construction of PTOIIM-25, mu-
tual problem. At the second stage, OIIM-25
changed to OIIM of production and transport
type (PTOIIM-25) using the theory of mutuali-
ty (Itskovich, 1976).

Problem (1).

Let us consider a problem with (m + 1)
constraints.

The enterprise has at its disposal m types
of resources in the amount of b,,b,, ... b,,, re-
spectively. These resources are used to produce
n types of products worth ¢,,c,, ... c,, respec-
tively. The norms of consumption o;(i = 1, ...,
m;j =1, ..., n) are known for the production of
a unit of each type of product. Moreover, the
enterprise has a scarce resource d,(j =1, ..., n),

the use of which is limited to some value a > 0.
The production plan x,,x,, ... x,, thus, is made
from the condition of maximizing the total cost
of production.

n
Z' Cj Xj = max
Jj=1

provided that the following resource con-
straints are applied:

Z djx; < a (v); (estimate v); (1)
=1

n
Z a;jx; < b fori =1, ..., m (estimate
j=1

u,).
Let us suppose that there is an optimal
vector X.

n
Let g = Z ¢; X; and P, be the set of op-
j=1
timal vectors of the problem.

Theorem 1.

The dual problem (II) to problem (I) is the
following.

It is required to determine the optimal
system of dual estimates of the resources v, u;,
used for the production of goods, at which the
total cost of resources will be the least.

Table 1. Structure of the sectors of the forestry complex in the initial and specialized OlIM

OIIM-40 forest sectors

OIIM25 forest sectors

Hunting and forestry

Logging

Hunting and Forestry

Woodworking

Industrial wood

Plywood

Chipboard

Fiberboard

Other

Pulp and paper

Pulp

Paper

Cardboard

Other

Other
(don’t belong to forestry complex)

Furniture
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m
[av + Z biui] - min
i=1

provided that the following constraints apply:
v>0;
u; > 0;

m
vd; + Z a;ju; = ¢; (estimates x) has an
i=1 ‘

optimal solution if, for given b, ¢ problem (I)
has an optimal solution.

According to Theorem 1, the dual problem
has a solution v, u,, u,, ... u,,. Let us formulate
problem (III), which we call mutual to problem

(D.
Problem (II1).

It is required to determine the optimal
production plan y,, ,, ... y,, which is made up
from the condition of minimizing the costs of
a scarce resource dj(j =1, ..., n), with the to-
tal cost of resources used in the production of
products bounded from below by B value.

n
Z - djy; » min
Jj=1

provided that the following constraints apply:
;=0

n
Z . a;;y; < b; (1 < i <m) (estimates 7,)

n
Z ¢jyj = B (estimate &)
j=1

It is assumed that the estimate v is positive.
Let B be the value of the maximum profit under
these conditions. Then the mutual problem is to
minimize labor costs, provided that the profit is
not less than  and the remaining constraints of
the original problem are satisfied.

Let us formulate a theorem that states that
the solutions of problems (I) and (III) coincide.

Theorem 2.

If the estimate ¥ of constraint (1) of prob-
lem (I) is positive, then problem (III) is solv-
able, and the set P, of optimal vectors of prob-
lem (III) coincides with the set P, of optimal
vectors of problem (I).

Let us interpret this problem in relation to
OIIM-25. A general restriction on the use of la-

bor resources for the country as a whole was
added to the existing balance constraints of the
problem.

Z(Z 7070 + Z ALTAXT) < Z T (2)
r i i r

The following notations are used:

I7° are the coefficients of labor costs per
unit of output in the sector i of the region » in
the last year of the period;

AlI™ are the coefficients of labor costs per
unit of the volume of output growth in the sec-
tor 7 in the region 7 for the period;

T" are the restrictions on the number of la-
bor resources in the region r in the last year of
the period;

x7° are the volumes of output in the sector
i of the region 7 received in the last year of the
forecast period from the production facilities
operating at the beginning of the period;

Ax]T are the volumes of production in the
sector i of region 7 in the last year of the period
at the facilities commissioned for the period.

This constraint gave a positive estimate v
and did not affect the solution of the problem,
since it was limiting. For further transition to
the mutual problem, the optimal value of the
functional was fixed as the quantity . All oth-
er constraints of the original problem remained
unchanged. The dual problem is to minimize
labor costs in the whole country (2). In this
case, all conditions of Theorem 2 are satisfied,
and therefore the solution of the mutual prob-
lem coincides with the solution of the original
OIIM-25.

Changing the structure of OIIM-25. The
modifications at the next stage of the research
led to the fact that sectors that are not related
to the forestry complex began to appear in the
model in an indirect form. To achieve this,
variables that were not related to the production
of forest products and the use of labor resourc-
es were excluded from the balance constraints
of the model. The evaluation of the second
members of the balance constraints (the load
on the forestry complex from other sectors of
the national economy) and the transition from
the value terms of OIIM to natural measure-
ments, are made using additional calculations
and statistical information (Fig. 3). Detailed in-
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formation about this transition can be found in
(Blam, Mashkina, 2018).

Stage 11I: construction of a point sectoral
model of the forest complex of the Russian Fed-
eration. The final stage of modeling assumed
the transition to the industrial model of the
forestry complex of production and transport
type (PTM-fc), but this step required prelim-
inary preparation and additional calculations.
The list of necessary changes to obtain the final
version of the model included:

e creation of an information block for
reclamation and processing of raw materials;

e calculation of technological methods
of production;

» expanding the set of sectors;

« recalculation of the information block
of interregional transportation, export, import,
use and growth of capacities (Fig. 4).

Due to the difficulties in preparing a sig-
nificant amount of information, introducing an
auxiliary point sectoral model of the forestry
complex (PSM-fc) is necessary to proceed.

PSM-fc is a simplified modification of the
sectoral model that describes the forestry com-
plex of Russia as a whole, excluding interre-

Objective function — labouriousness and production costs in labour terms

Coefficients of
production expenditures

Load on the forest complex

Current capacities
Future capacities

Transport
block

Export and
import

Fig. 3. Macrostructure of PTOIIM-25
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Fig. 4. Structure of the regional block in PTM-fc
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gional transportation. This model is filled with
information from PTOIIM-25 and contains an
even more detailed nomenclature and infor-
mation blocks necessary for the transition to
PTM-fc. When forming PSM-fc, in addition to
information from PTOIIM-25, data from open
sources were additionally used: Rosstat, aca-
demic literature, sectoral web-resources, etc.
Table 2 shows a comparison of OIIM-25 no-
menclature and sectoral models’ nomenclature.

Using an PSM-fc, the optimal indicators
of raw material reclamation, production, ex-
port and import were obtained for 2016. For
scenario calculations, the following changes
were made:

— The volume of commercial wood (co-
niferous) export has been reduced to 0 cub. m.

— The volume of commercial wood (de-
ciduous) export is reduced by 3 %. This value
is obtained as the ratio of the volume of export-
ed valuable varieties of deciduous wood (oak,
beech, ash) to the total volume of exported de-
ciduous wood. The data was taken from cus-
toms statistics for 2018.

— For calculations, the restriction on the
maximum export volumes of products of deep-
er processing (industrial wood, plywood, chip-
boards, pulp, furniture) was increased.

A series of calculations was carried out on
the basis of the data corrected. The load on the

Table 2. Comparison of the OlIM-25 forest nomenclature and sectoral models’ nomenclature

OIIM-25 forest nomenclature

Nomenclature of raw materials and forest products in the sectoral model

Commercial wood (coniferous), with a diameter of more than 26 cm
Commercial wood (coniferous), with a diameter of 14-24 cm
Commercial wood (deciduous), with a diameter of more than 26 cm
Commercial wood (deciduous), with a diameter of 14-24 cm

Logging
Low-quality wood
Wastepaper
Wood residue
Reforestation
Hunting and forestry Forestry

Other forestry productions

Industrial wood

Industrial wood (coniferous)
Industrial wood (deciduous)

Plywood (coniferous)

Plywood Plywood (deciduous)
Chipwood
Chipwood; Fiberwood
Fiberwood MDF
OSB
Pellet production
Other woodworking Timber house construction
Other woodwork productions
Pulp (coniferous)
Pulp Pulp (deciduous)
Writings
Paper News
Other paper
Card board Card board
Other pulp and paper productions | Other pulp and paper productions
Furniture Furniture
Dendrochemistry
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forestry complex from the side of the national
economy (the second parts of the balance con-
straints) varied within 5-10 % of their average
value. The production volumes, conditional op-
timal prices and export volumes were obtained.

As can be seen from the data given in
Table 3, the shadow prices for large-sized
timber are on average more than 20 % higher
than the similar prices presented by Rosstat.

This allows us to conclude that there is an in-
sufficient level of supply of raw materials to
producers, in particular, coniferous sawlogs
and plywood logs. With a ban on the export
of raw wood, the degree of shortage of com-
mercial timber will decrease, however, with
an increase in the production of products
of deeper processing, the shortage of large-
sized timber may return to the previous level.

Table 3. Comparison of shadow prices based on the results of scenario calculations
with the modelled basic solution prices and Rosstat prices (rub/unit)

+0% | 5% | +10 % | +15 %
Type of resource Rosstat | Base exp. exp. exp. exp.
value | value | value | value
Commercial wood (coniferous), with a diameter of 21413 | 2.520.5 | 2.367.6 | 2.362.7 | 2.520.5 | 2.520.5
more than 26 cm
Commercial wood (coniferous), with a diameter of 905.0 | 1.546.5 | 1.406.2 | 1.402.0 | 1.546.0 | 1.546.0
14-24 cm
Commercial wood (deciduous), with a diameter of more 13721 | 2.045.0 | 2.299.5 | 2.307.6 | 2.045.0 | 2,045.0
than 26 cm
g:ﬁ:‘erc‘al wood (deciduous), with a diameter of 14~} g0 15 1405 | 2.016.9 | 2,013.0 | 2.140.2 | 2,140.2

Table 4. Comparison of production indicators based on the results of scenario calculations
and the modeled basic solution

Name of product base | " Toe | ratue. | expvalue | exp value
Logging (mln cub. m) 226125 | 196766 | 196.416 | 202.396 | 204.223
Forestry (bil roubles) 7.261 6.968 6.964 7.024 7.042
Industrial wood (coniferous) (mln cub. m) 38.344 37.854 38.245 39.741 40.617
Industrial wood (deciduous). (mln cub. m) 5.430 5.124 5.123 5.218 5.521
Plywood (coniferous) (mln cub. m) 3.559 2.381 2.305 2.380 2.430
Plywood (deciduous) (mln cub. m) 1.298 1.278 1.223 1.251 1.259
Chipboard (mln cub. m) 2.734 3.037 3.020 3.577 3.501
Fiberboard (mln cub. m) 0.377 0.339 0.362 0.410 0.412
MDF (mln cub. m) 2.024 1.747 1.847 2.333 2.156
OSB (mln cub. m) 0.470 0.417 0.487 0.618 0.674
House construction (mln sq. m) 2.477 2.647 2.493 2.572 2.586
Pellet (mln t) 1.112 0.970 1.020 1.530 1.625
Pulp (coniferous) (mln t) 6.675 6.675 5.689 6.351 6.454
Pulp (deciduous) (mln t) 1.448 1.448 1.348 1.402 1.394
Paper (mln t) 7.702 7.702 7.465 7.593 7.600
Cardboard (mln t) 147.110 | 147.110 137.929 142.224 142.237
Furniture (bil roubles) 154.219 | 102.139 92.512 97.352 97.346
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Table 5. Comparison of export volumes based on the results of scenario calculations

and the modeled basic solution

Name of product base +0in1:( " +5vZ;1f: " ex-;)l.(ileue exgl.svz)ue

Commercial wood (coniferous), with a diameter of

more than 26 cm (mln cub. m) 10.000 0.000 0.000 0.000 0.000
Commercial wood (coniferous), with a diameter of

14-24 cm (mln cub. m) 4.000 0.000 0.000 0.000 0.000
Commercial wood (deciduous), with a diameter of

more than 26 cm (mln cub. m) 3.568 3.104 2.755 3.011 2.957
Commercial wood (deciduous), with a diameter of

14-24 cm (mln cub. m) 3.568 0.000 0.000 0.000 0.000
Industrial wood (coniferous) (mln cub. m) 24.869 | 24.869 24.976 26.756 27.148
Industrial wood (deciduous). (mln cub. m) 1.480 1.480 1.712 1.663 2.099
Plywood (coniferous) (mln cub. m) 2.212 2.212 2.114 2.212 2.212
Plywood (deciduous) (mln cub. m) 0.246 0.246 0.246 0.246 0.246
Chipboard (mln cub. m) 1.610 1.610 1.673 2.195 2.252
Fiberboard (mln cub. m) 0.156 0.156 0.220 0.222 0.246
MDF (mln cub. m) 0.618 0.618 0.883 1.229 1.224
OSB (mln cub. m) 0.068 0.068 0.223 0.276 0.450
House construction (mln sq. m) 0.047 0.047 0.047 0.047 0.047
Pellet (mln t) 1.076 1.076 1.293 1.494 1.764
Pulp (coniferous) (mln t) 1.930 1.930 1.842 1.930 1.930
Pulp (deciduous) (mln t) 0.214 0.214 0.214 0.214 0.214
Paper (mln t) 3.376 3.376 3.329 3.376 3.376
Cardboard (mln t) 0.275 0.275 0.275 0.275 0.275
Furniture (bil roubles) 15.919 15.919 15.080 15.919 15.919

It correlates with high level of illegal timber
trade. The imposition of a ban on the export
of raw wood will lead to an increase in the
export of poorly processed timber, which
will not solve the problem of illegal logging.
The development of sectors processing not
only high-quality wood, but also low-quality
wood, as well as wood residue, can contrib-
ute to reducing the shortage of raw materials.
There is a danger that the amount of felling
waste will increase due to the lack of demand
for low-quality timber.

The table above shows that with the ban
on the export of raw timber, there is a de-
crease in the level of logging. To increase the
production of wood products, it is necessary
to build new facilities and to create an incen-
tive in the form of external demand. But, since

domestic products are of low quality, entering
new markets will

Conclusion

The paper presents an approach to mod-
eling and describes point sectoral model of the
forest complex (PSM-fc), according to which
system calculations were performed. With a
complete ban on the export of coniferous raw
timber and a partial ban on the export of decid-
uous raw timber, the volume of exports of prod-
ucts of the woodworking sector and the level of
consumption of products of the forestry com-
plex of the sectoral national economy varied.

According to the results of the data anal-
ysis, there was a decrease in the level of log-
ging and an increase in the production of the
main woodworking products (lumber, ply-

-1089 -



Alina S. Stoilova. Impact of the Prospective Roundwood Export Ban on Russian Timber Production

wood and chipboards, etc.). This is due to the
fact that the inland market was oversaturat-
ed with wood raw materials and did not have
sufficient external demand for woodworking
products.

Thus, the ban on the export of raw timber
will significantly affect the inland market for
forest products. An overabundance of raw ma-
terials will require an increase in the process-
ing capacity of forest products and a significant

increase in the volume of exports of products of
deeper processing. In conditions of fierce com-
petition for foreign markets, many manufactur-
ers may face the impossibility of selling fin-
ished products due to their low quality. The ban
will also affect enterprises engaged in timber
harvesting. In the absence of demand for raw
materials and the lack of their own processing
facilities, many small and medium-sized enter-
prises may cease their activities.
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Poccutickas ®edepayus, Mocksa
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COXpAaHSAETCs BBICOKAs CTENEHb TOCYIapCTBEHHOIO Y4acTHsl U IEPBOCTENIEHHOCTh BOIIPOCOB
HAJC)KHOCTH U 0€30MAaCHOCTH SHEPTOCHAOKEHHS. JTO CO3ACT YHHKAIBHYIO BOSMOKHOCTD
UL I3YYCHUS TOTO, KaKHe CTPATeTHH CO3aHNsI HHHOBALMI BRIOMPAIOT KOMITAHUH B TEKYIIIHX
YCIIOBUSIX U KaKue (paKTOPHI OKa3hIBAIOT HAMOOJIBIIEE BISIHEE Ha 3TOT BEIOOp. [lyTem
MIPOBEICHUS KaUeCTBEHHOI'0 UCCJIEI0BAHUsI, OCHOBAHHOIO HA psjie IIyOUHHBIX MMOTY-
CTPYKTYpPUPOBAaHHBIX HHTEPBbIO C PYKOBOJICTBOM KOMITAHUH OTpaciiv, ObUIH BbISBICHBI
JOMHIHHPYIOIIIE CTPATETHH CO3IaHNsI MHHOBALIMI: TPAAUIHOHHbBIEC KOHTPAKTEI, COOCTBEHHBIE
pa3paboTKH, 3aKPBITHIE U OTKPHITHIC HHHOBAIIMOHHBIE YKOCHCTEMBL. Vccle[oBaHme TaKkKe
TI03BOJIAIIO BEISIBUTH (PAKTOPHI, ONPEIEISIONINE BEIOOP CTPATErUH: IpeciiexyeMble pupMoit
TICJTM ¥ TUIT PHIHKA, HA KOTOPOM OHA INTAHUPYET (PyHKIOHUPOBaTh. [loTydeHHbIe pe3ynbTaThl
TIO3BOJIAT MEHEKEpaM MPHHIMATE OoJiee B3BEIIICHHBIE PEIICHNS B YaCTH BEIOOPA CTPATETHH
CO3/1aHUs] MHHOBALIMH B PA3JIMYHBIX YCIOBUSIX.

KunroueBble cji0Ba: MHHOBAINN, HHHOBAI[MOHHAS CTPATCTHs, THHOBAIIMOHHAS SKOCHCTEMA,
B3aUMOJICHCTBIE (PUPM, FICKTPOIHEPTETHKA.

Hayunas cnenuansHocTh: 08.00.00 — SKOHOMHUYECKHE HAYKH.

Introduction

Ongoing energy transition, wide spread
of various innovative technologies and
disintegration of industrial value chain requires
the development of new collaboration practices
among companies of Russian electric power
sector (Zubakin, 2019; Markova, Churashev,
2020). On the one hand, digital transformation
and technological advancements attract new
players to the industry aimed to satisfy expanding
consumer requirements by developing various
innovative products and services. On the other
hand, consumers become more active and are
no longer satisfied with the traditional supply
of electricity and power — they want to manage
their consumption and ultimately decrease the
overall spending on electricity.

These transformations increase the
interdependence among industry players and
create a fruitful basis for the development of

various innovation ecosystems (IEs) — specific
form of collaboration based not on formal market
mechanisms or hierarchy but on a process of co-
creation of innovative value propositions, which
would benefit the customer (Adner, 2006, 2017;
Jacobides et al., 2018). However, development
of 1Es is very challenging for electric power
companies. First, increasing role of innovative
value propositions (Khovalova, 2019) forces
electric power companies to collaborate with
others both inside and outside the boundaries
of the industry and correspondingly adopt their
innovation strategies. Second, spread of new
technologies and the overall increase in speed of
technological changes requires greater flexibility
and adaptability. Third, we can observe a
decreasing role of products — there is a transition
towards a service-dominant logic (Kleiner et
al., 2020), focused on the process of providing
services and collaboration with consumers. These
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transformations force companies to reconsider
their innovation strategies with a greater focus
on collaboration.

At the same time, electric power sector still
preserves a set of its essential features: a high
degree of government regulation, dominance
of big state-owned companies (Aizenberg, Dz-
uba, 2020) and paramount role of reliability
and safety (Energy Strategy of Russia, 2020).
Moreover, specific nature of electricity as a
product requires for compatibility of products
and services provided by different companies.

Taken together, the abovementioned di-
vergent forces within the sector create a unique
opportunity to study innovation strategies of
electric power companies and the IE phenom-
enon in particular. Two research questions are
of particular interest: (1) which innovation
strategies are chosen by companies under such
conditions (and if firms apply to IEs, how do
they do it); and (2) which factors determine the
choice of a particular innovation strategy (IE in
particular).

This study aims to provide managers with
the conceptual decision-making framework
for those cases when a transforming nature
of the industry requires a reconsideration of
innovation strategies and adoption of a more
collaboration-centric approaches. At the same
time, conducted research may provide import-
ant empirical evidence on the IE phenomenon —
in particular, it highlights possible peculiarities
of this form of innovation strategy in different
contexts and reveals factors that lead to the
adoption of IE approach by the studied firms.

Theoretical framework

Considering the abovementioned shifts in
the studied sector it can be argued that innova-
tions become the major source of competitive-
ness. At the same time, regarding the fact that
the development of innovative products and/or
services within Russian electric power sector is
associated with considerable financial invest-
ments, high complexity and substantial risks,
which promotes the collaboration among firms,
this study will adopt an inter-organizational
level of analysis (Bogers et al., 2017).

Currently, there are numerous studies
devoted to the investigation of various forms

of innovation practices adopted by firms
(Chiaroni et al., 2011; Foss et al., 2011, 2013;
Foss, Foss, 2005), foundations of innovations
(Demircioglu, 2016; Mazzucchelli et al., 2019;
Nuruzzaman et al., 2017; Schueffel, 2015), and
organizational mechanisms underlying such
strategies (Cassiman, Veugelers, 2006; Demir-
cioglu, 2016; Grigoriou, Rothaermel, 2014).
At the same time, over the past decade we can
observe an increasing interest towards a spe-
cific form of innovation strategy adopted by
firms — IEs, which are increasingly regarded
as an important way of creating and capturing
value from complex value propositions (Dattee
et al., 2018).

Basing on the seminal definition by Adner
(2006, 2017), 1Es can be described in terms of
a focal firm and a set of complementary firms
supporting it in terms of co-creation of inno-
vative value propositions according to the re-
quirements set by consumer. Complementing
this definition with more recent studies on the
subject (Jacobides et al., 2018), it can be argued
that ecosystem represents a specific form of
collaboration among economic agents based
on multilateral non-universal complementarity
without complete hierarchical control.

Modern research field on the subject pro-
vides multiple evidence on the conceptual na-
ture of the phenomenon (e. g., Adner, 20006,
2017; Adner, Kapoor, 2010, 2016; Dattee et al.,
2018; Jacobides et al., 2018), its emergence and
development (e. g., Adner, Kapoor, 2010, 2016;
Dedehayir et al., 2017; Kolloch, Dellermann,
2018; Luo, 2018), specificity of collaboration
among participants (e. g., Adner, Kapoor, 2010,
2016; Davis, 2016), and distribution of results of
such collective efforts (e. g., Holgersson et al.,
2018; Ritala et al., 2013). However, we still lack
empirical evidence on the choice of a particular
innovation strategy (Tavassoli, Karlsson, 2015)
and the role of IEs in this process. Therefore,
this study aims to address this research gap by
conducting an empirical investigation of inno-
vation strategies and the role of IEs within the
transforming Russian electric power sector.

Statement of the problem

Given the transforming nature of the Rus-
sian electric power sector, companies face an
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increasing pressure in terms of developing and
delivering innovative solutions. While there
is no doubt regarding the importance of such
activities, the choice of innovation strategy is
of particular difficulty. On the one hand, spe-
cific nature of the electric power sector sets
conceptual guidelines of behavior for the com-
panies — their solutions should be compatible
and comply with the established standards. On
the other hand, increasing variety of industry
participants and shifting consumer demands
lead to the divergence of business practices,
therefore sophisticating the choice of innova-
tion strategy.

Therefore, this study aims to reveal the ex-
isting innovation strategies adopted by firms in
Russian electric power sector (with the partic-
ular emphasis on IEs), while at the same time
investigating the factors that determine the
choice of a particular strategy.

Methods

Overall, this study can be divided into
three major stages. (1) Preliminary stage in-

cluded informal interviews and discussion
with industrial experts, participation in group
discussions organized by various companies of
the industry and devoted to innovative devel-
opment. Collected data allowed to gain an in-
depth understanding of the industrial context
and construct the main research.

(2) Main research included data collection,
its analysis and development of preliminary
conclusions. The nature of the research ques-
tions of the present study requires an in-depth
understanding of the decision-making process-
es within the studied companies. Therefore,
this research adopts a mixed approach based
on multiple holistic case-study (Yin, 2009) of
11 companies within Russian electric pow-
er sector of different specialization, size and
ownership, and representing all three major
segments of the industrial value chain, namely
generation, networks, sales and supplementary
services (Fig. 1).

Data was collected on the basis of 12 in-
depth semi-structured interviews with the top
management of the studied companies respon-

twork operations E EVery big (>5000) gS'ate -owned
Ble: E_Medium (100-500) § State-owned
ingof éMedium (100-500) § iPrivate
%Small (<100) ;Slate—owned
ESmall (<100) ;Slale—owned

i i iMixed ownership  }
i Big(1000-2000)  § for0, are-owned)

om: ¢ Nery big (1000-5000)  Private

Very big (>5000) gSw!e-owned

§ NVery big (1000-5000) Private

H .Mlxed ownership

Vcry big (>5000) 5>60% state-owned)

Network

Generation

Segments of the industri lue cl

Notes: Genco - generation company; HMS - hi-tech manufacturer and software development;
RES - renewable energy source; R&D - research and development.

i Big (500-1000)

Source: compiled by the author.
Fig. 1. Brief description of the cases

-1095 -



Yegor D. Burda. Innovation Strategies within the Transforming Russian Electric Power Sector

sible for the innovative agenda. Semi-structured
format allowed to include follow-up (Spradley,
1979) and background questions therefore cov-
ering additional important topics and obtaining
a balanced picture (Langley, 1999). At the same
time, the following open sources were used for
triangulation: mass-media, web sites and social
media pages of the studied companies, industry
and analyst reports.

Data analysis was performed simultane-
ously with the interviews in order to secure the
obtained results and carefully structure them.
Open coding was used in order to reveal rel-
evant concepts, while axial coding allowed to
group these concepts into categories and inves-
tigate the connection among the latter (Gioia et
al., 2012).

(3) Control stage of the research was de-
voted to clarification of results and develop-
ment of final conclusions. It included unstruc-
tured interviews with three randomly selected
representatives of the studied companies. The
interviews were aimed at validating the results
and revealing additional important factors.
These interviews also allowed to describe and
present the results of this study more intelligi-
ble for the professional community and a wide
readership.

Discussion
Dominant innovation strategies

Conducted analysis revealed that innova-
tion strategies adopted by the analyzed com-
panies can be divided into four main types:
(1) contracts; (2) in-house developments; (3)
closed IEs; (4) open IEs.

Contracts imply that a company has a
set of long-term relations with its partners
who provide necessary products and services.
There are two major reasons why studied
companies adopt this form of collaboration.
On the one hand, the long-term nature of rela-
tions is determined by the duration of innova-
tive projects. On the other hand, long-lasting
collaboration between the company and its
partners allows the latter to study the specific-
ity and requirement of its business therefore
allowing them to propose relevant products
and services. This form of cooperation allows
companies to achieve greater predictability

and decrease transaction costs of collabora-
tion.

In-house developments imply that a com-
pany has substantial resources and capabilities
for creating innovations and therefore does
not require to collaborate with external part-
ners. Such companies do have a strong R&D
base (including specialized research institutes),
which allows them to constantly produce re-
quired innovative products and services. More-
over, ownership of the resources and capabili-
ties allows for a greater degree of predictability
and control. At the same time, several respon-
dents highlighted the fact that sometimes it is
impossible to collaborate at all — high entry
barriers (e. g. capital investments) discourage
new players to enter certain segments of the
industry.

The other two types of innovation strat-
egies are not common for the electric power
sector and incorporate a greater deal of collab-
oration among the company and its partners.
Thus, closed IEs imply collective creation of
innovations by leveraging resources and ca-
pabilities of external partners. This strategy is
particularly relevant in those cases when con-
sumers require complex systemic solutions,
which are economically impractical to devel-
op by the virtue of single efforts. A company
concentrates on the development of core com-
ponents (e. g., control systems for generating
equipment), while external partners develop
various additional modules. The nature of this
strategy (closed) is determined by the fact that
a company collaborates with its partners in
non-essential areas of business and limits their
access to the available resources (which are
perceived to be a source of competitive advan-
tage).

Creation and development of open IEs
follows the same logic except that collabora-
tion with external partners is considered as a
key activity of the company and serves as a
source of competitive advantage for its main
business. Through tight collaboration with ex-
ternal partners the company gains the ability
to create the required innovative products and
services while at the same time increasing its
flexibility in the changing environment. More-
over, having a wide set of partners allows inte-
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grating various solutions, therefore increasing
competitiveness on the market. Considering
this, companies adopting this strategy demon-
strate greater openness in terms of access to
their resources by partners (R&D facilities,
expertise) — resources are not considered to be
the source of competitive advantage, they are
treated as a source for increasing flexibility and
adaptability.

Approach towards selecting
an innovation strategy and the role
of innovation ecosystems

The choice of a particular innovation
strategy among the studied companies is deter-
mined by two major factors: (1) goal perceived
by a company and (2) type of market it is aim-
ing to operate at. The goal perceived represents
an intended behavior of the company and de-
fines its strategy — focus on the core business
or aiming at market/product development.
Type of the market is considered from the per-
spective of the company — it is either current
or new for a particular company. These factors

allow to construct a two-dimensional matrix
demonstrating which innovation strategies do
the companies under analysis adopt in various
conditions (Fig. 2).

As we can see from the matrix in Fig. 2,
analyzed firms tend to adopt contracts in those
cases when they are focused on their core
business and are not planning to enter a new
market. These companies operate within sta-
ble segments of the market with relatively slow
pace of changes and have an established net-
work of long-term partners who provide them
with the ready-made solutions. Such compa-
nies do not tolerate risks and are focused on
incremental innovations associated with their
existing products and services.

For instance, «Genco 1», being a major
player on the wholesale electricity market and
focusing on the issues of reliability and safe-
ty (its strategy is focused on maintenance and
modernization of generating equipment), col-
laborates with a limited set of trusted partners,
who are familiar with the company’s require-
ments and specificity of its business and are

System
integrator HMS 1
3 Energy group
2 . Manufacturer of RES equipment '
® HMS 3
] © Consulting center
= ) HMS 2
£
o (3) Closed innovation ecosystems | (4) Open innovation ecosystems
=
: (1) Contracts | (2) In-house developments
1
@
2
= . Genco 1 ‘ Genco 2
|
2
] Engineering Network
O company operator

Focus on the core business

Market/product development =—————>

Perceived goal

Notes: size of the circle represents the size of the company; Genco - generation company;
HMS - hi-tech manufacturer and software development; RES - renewable energy source.

Source: compiled by the author.
Fig. 2. Choosing an innovation strategy and the role of innovation ecosystem

-1097 -



Yegor D. Burda. Innovation Strategies within the Transforming Russian Electric Power Sector

able to support suitable products and services —
turbines, generators, transformers, secondary
switching equipment, etc. «Engineering com-
pany» demonstrates similar behavior — it acts
as a main contractor and focuses on engineer-
ing and construction of buildings and genera-
tion facilities for its clients, while external part-
ners provide necessary equipment: generating
equipment, switchgear, etc.

In-house developments are widely used
by those companies aimed at product/market
development at their current market. More-
over, such companies, being well-established
players of the industry, are self-sufficient in
terms of developing innovative products and
services. There are several reasons for such au-
tonomy. First, such companies own significant
R&D facilities, which are able to fulfill their
requirements in terms of innovations. Second,
specific nature of their business requires very
specific innovations, which cannot be applied
on the market. Third, sometimes there are no
external partners who can provide company
with the necessary innovative solutions — ei-
ther due to the abovementioned specificity of
its business or due to the high entry barriers
of the industry.

For instance, «Genco 2» owns a special-
ized R&D institute focused on the development
of new energy technologies (small-scale gener-
ators, high-temperature superconductors), re-
search on life extension for the existing equip-
ment and improving its efficiency (increasing
its capacity factor). Its capabilities exceed those
existing on the market, therefore «Genco 2» has
no reasons to apply for external partnership.

«Network operator» demonstrates sim-
ilar behavior by relying on its specialized in-
novation business unit — regarding the specif-
ic nature of its business, there are no external
partners who are able to provide company with
the required digital solutions (e. g., digital sub-
stations, active network elements, monitoring
systems) as well as specific network equipment
and software. Even if there are external part-
ners specializing in a particular technological
domain (e. g., asset management software),
their solutions require a high degree of custom-
ization for the company; thus, it is usually eas-
ier to develop the necessary solutions in-house.

Closed IEs allow companies to focus on
their core business by the virtue of entering
related markets with the great potential of fu-
ture growth. At the same time, being new from
companies’ perspective they represent novel
market segments with the corresponding ex-
istence of pioneering companies to compete
and collaborate. Collectively created solutions
are closely related to the core business of such
companies and are considered supporting, are
based on their valuable resources and therefore
are closely governed. Being beware of potential
threat to their competitiveness, they apply for
collaboration in additional areas in relation to
the core value proposition and therefore limit
access their partners to the available pool of
resources.

For instance, «System integrator» devel-
ops integrative systems (core component of the
value proposition) on its own while external
partners are responsible for the development
of particular additional modules (sub-systems
related to security, control systems for specific
electric equipment), which can be combined in
accordance with the consumer requirements.
Partners have limited access to the available
resources of the company (including the source
code and other intellectual property) within a
particular project and are able to use them in
accordance with the established set of rules.
This type of strategy allows the company to en-
ter related markets (RES-based generation) by
leveraging the established practices of modular
development.

Similar strategy is adopted by «Manu-
facturer of RES equipment». The company
decided to move beyond its core business and
enter related market of commercial dispatch-
ing by the virtue of developing an ecosystem
of partners providing complementary expertise
and offerings (electricity storage equipment,
asset management software). At the same time,
the company secured its central role within
the ecosystem by promoting its own specific
equipment and therefore «coupling» its part-
ners to use it within various projects.

Open IEs are adopted in those cases when
company pursues the goal of entering a new
market through product/market development.
These markets possess great potential, are
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characterized with high pace of changes and
therefore require companies to be flexible and
adaptive. Necessity to compete with pioneering
companies and ability to collaborate with them
creates a unique opportunity for those compa-
nies ready to focus on market/product develop-
ment. Within such dynamic environment such
companies are able to utilize their key assets —
consumer base and existing resources in order
to take a central role within the ecosystem and
coordinate activities performed by external
partners. At the same time, high pace of chang-
es in the industry diminishes the role of formal
contracts (which are too long and too difficult
to develop and maintain and which may be ir-
relevant in case of a major technological shift)
therefore forcing companies to adopt collabo-
ration based on complementarity. Companies
provide external partners with the access to
their resources and co-create innovative solu-
tions, which are able to benefit consumers. At
the same time, provision of such access allows
them to secure their proprietary role within the
ecosystem and create high switching costs for
the partners who may decide to develop com-
peting solutions based on a different technol-
ogy. Moreover, complementary resources and
capabilities of external partners create syner-
gies for companies therefore creating another
incentive to support the ecosystem.

For instance, «HMS1» initially specializ-
ing in the manufacturing of vacuum switching
equipment decided to enter the «smart grid»
market by developing an ecosystem of part-
ners. Simultaneously leveraging its own re-
sources and capabilities (expertise in manufac-
turing and software development for electric
power sector) and those provided by external
partners (RES equipment, electricity storage,
software for managing distributed generation
and «smart grid») the company is able to pro-
vide its customers with a full scope of solutions
(both in electricity generation and distribution).
The company acts as a coordinator of activities
performed by external partners, provides them
with an access to the required resources and ca-
pabilities; therefore, allowing them to special-
ize in their core business.

«Energy group» adopts a similar strategy.
Initially being a traditional fossil-fuel based

generating company it decided to move towards
«greener» and more sustainable RES-based
solutions. At the same time, realizing shifts in
consumer requirement, the company started
to develop new businesses — both related (de-
mand management, electricity storage) and not
related (infrastructure for electric vehicles) to
its core business. Lacking the required exper-
tise but having an established consumer base,
the company decided to develop its ecosystem
via collective R&D with external partners. In a
similar manner to «kHMS1» the company acts
as a coordinator of activities performed by its
partners involved in the development of com-
plementary products and services (software de-
velopment — including big data based analytical
and management systems, platform solutions,
etc.) while maintaining its core role within the
ecosystem (collaborating with the consumer at
single point of contact fashion).

Innovation strategy of «kHMS3» is similar
to that one adopted by «tHMS1» — the company
moved beyond pure manufacturing and started
executing various collective innovative projects
on «smart grids». Having a substantial exper-
tise in equipment manufacturing and software
development, the company acts as a coordi-
nator of such projects — it develops high-level
automation systems while its partners supply
complementary offerings (electricity storage,
RES-based generating equipment, etc.). These
solutions are collectively developed in order to
secure their compatibility and achieve potential
synergies in terms of utilizing heterogeneous
resources and expertise.

«HMS2» represents a unique case — be-
ing a pioneering company within the newly
emerged segment of additive manufacturing it
had no previously established partnerships or
substantial R&D facilities. Therefore, its strate-
gy was initially ecosystem-based. Specializing
in detail optimization, 3-D printing and reverse
engineering, the company is able to concen-
trate on these activities therefore securing its
central role within the ecosystem and provide
partners an access to its resources in order to
develop complementary offerings (specific
software, large scale manufacturing of previ-
ously engineered parts of the equipment, etc.).
Open access to its resources and capabilities is
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beneficial both for the company itself and its
partners — the former is able to strengthen its
position within the ecosystem (partners are
«locked in» on its hardware) while the latter
are able to benefit in terms of access to already
established technology (they obviate the neces-
sity to make their own developments).

Conclusion

This study is devoted to the analysis of
innovation strategies adopted by companies
within the Russian electric power sector during
its transformation. In particular, it aims to out-
line the major innovation strategies chosen by
companies within such conditions and to un-
cover which factors determine the choice of a
particular innovation strategy with a particular
emphasis on the role of I1Es. Intended contribu-
tion is to provide managers with the conceptu-
al decision-making framework for those cases
when the transforming nature of the industry
requires reconsideration of innovation strate-
gies and adoption of more collaboration-centric
approaches.

The conducted research revealed four
prevailing innovation strategies adopted by
the studied companies, namely (1) contracts,
which imply «buyer-supplier» type of relations
between a company and a set of its long-term
partners; (2) in-house developments, when a
company has substantial resources and capabil-
ities for creating innovations and therefore does
not require to collaborate with external part-
ners; (3) closed IEs, which implies collective
creation of innovations by leveraging resources
and capabilities of external partners, however
limiting their access to the available resources
that are considered as a source of competitive
advantage; (4) open [Es, when collaboration
with external partners is considered as a key
activity of the company which provides it with
greater access to available resources.

At the same time, the choice of a partic-
ular innovation strategy by the studied com-
panies is determined by two major factors:
(1) goal perceived by a company (focus on the
core business or market/product development)
and (2) type of market it is aiming to operate
at (current or new for a particular company).
The studied companies adopt contracts in those

cases when they are focused on their core busi-
ness and are not willing to enter new markets.
Such companies do not tolerate risks and are
focused on the incremental innovations within
their existing solutions through procurement of
necessary products and services from trusted
providers.

In-house developments are used by well-
established players of the industry aimed at
product/market development at their current
market. Such companies are self-sufficient in
terms of developing innovative products and
services — they have all the necessary resourc-
es and capabilities, which usually exceed those
available on the market.

Closed IEs are created and developed by
companies, which focus on their core business
by the virtue of entering related markets with
the great potential of future growth. Solutions
collectively created by company and its exter-
nal partners are closely related to its core busi-
ness and are considered to be of supporting na-
ture. Such products and services are based on
valuable resources and therefore collaborations
with partners are closely governed.

Open IEs are adopted in those cases when
companies pursue the goal of entering a new
market with great growth potential through
product/market development. This dynamic
environment provides companies with the pos-
sibility to utilize their key assets — consumer
base and existing resources in order to take a
central role within the ecosystem and coordi-
nate activities performed by external partners.
Companies provide external partners with an
access to their resources and co-create inno-
vative solutions, which are able to benefit the
consumer. At the same time, provision of such
access allows them to secure their proprietary
role within the ecosystem. Moreover, comple-
mentary resources and capabilities of external
partners create synergies for companies there-
fore creating another incentive to support the
ecosystem.

Results of the present study contribute to a
better understanding of the specificity of inno-
vation strategies adopted by companies in Rus-
sian electric power sector during its transfor-
mation — IEs in particular. This study provides
managers with the conceptual decision-making
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framework for those cases when the transform-  particular, it helps to understand which factors
ing nature of the industry requires reconsider-  determine the choice of a particular innovation
ation of innovation strategies and adoption of  strategy (IE in particular) under the given con-
a more collaboration-centric approaches. In  ditions.
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