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AHAJIN3 3KOJIOTMYECKOM
U SKOHOMMUYECKOM BE3OIIACHOCTU
I[IPUBPEXHBIX PETMOHOB APKTUKU

M. B. YnbueHko', H. B.MoHomapes!

T UHCTTYT 93KOHOMMUCceKmnx npobnem mm. I.T1. JlyauHa o6ocobneHHoe noapaspeneHmne
MepepanbHOro rocyfapcTBeHHOro 6roKeTHOro yupexaeHusa Haykm OepepanbHOro
NCCnefoBaTesbCkoro LeHTpa «KonbCKni HayYHbl LLeHTP POCCUNCKOM akageMmnmn HayK»

AHHOmMauusi: 0co6YI0 aKTyaJbHOCTD IIPMOGPETAIOT BOIIPOCHI U ITPOGJIEMBI 06ECIIeYeHNM ST KO-
JIOTMYECKOM ¥ 3KOHOMIYECKOJ 6€30I1acCHOCTM PErVIOHOB B YC/IOBUSIX YXYAIIEHNsI 9KOJIOTMYe-
CKOJ 06CTaHOBKM, a TaKyKe IPOJO/DKAIONIEroCcs: CAaHKIMOHHOTO [IaB/IeHNsI M PacIIpoCTpaHe-
HISI KOPOHABMPYCHOI MHGeKIVM. B TO Ke BpeMsi pernoHbl APKTHYECKOi 30HBI PoccumiicKoii
depepanuu, re cocpeqoTOUEHBI OCHOBHbIE 3amachl HeQTy, IIPMPOJHOTO ras3a, aaloMUHNS,
30JI10Ta, IJIATVHBI M JPYTUX I10JIE3HbIX MCKOIIa€MBbIX, IIOJBEPrarmTCs BO3J.'leI‘/IICTBI/II'O HebJ1aro-
IIPUSITHBIX GaKTOPOB B GOJIbIIEN CTEIIEHM, YeM PETMOHBI, PACIIOIOKEHHBIE B IIeHTPasIbHOMN
U I0JKHOM 4acTsax CTpaHBbI. 3TO CBS3aHO C HpOMbIHJHeHHOﬁ HaIlpaB/JIEHHOCTbIO 3KOHOMMNYE-
CKOM OesTeJIbHOCTU GOJIBIITMHCTBA APKTUYECKNX ropoaoB, a TaK¥xe C CypOBbIMM YC/IOBUSIMN
JKU3HY, XapaKTepPHbIMM [JisI PErMOHOB 9TOM T'PYIIIBI. B craTtbe OoIpeneseHo, 4To, HeCMOTpPA
Ha 3HAYMTeTbHOE KOJIMYIEeCTBO HAYYHBIX CTaTell, MOHOrpadumit ¥ APYIux paGoT, IOCBSIIEHHbIX
po6ieMaM o6GecrieueHns SKOI0r0-3KOHOMIYECKO 6e30IIacHOCTH, CYIeCTBYET OIpe/ieeH-
HBII IPOGEJT B BOIIPOCAX, CBSI3aHHBIX CO CPABHUTEIBHBIM aHA/IM30M 9K0JIOT0-3KOHOMIYECKOIA
6e30I1aCHOCTY TEPPUTOPMAJIBHBIX CUCTeM. TaKKe AeaeTcsi BBIBOZ, O TOM, YTO KJIIOUEBBIM
3JIEMEHTOM IIpY IIPOBENEeHN CPAaBHUTEIBHOTO aHa/IM3a SIBJIsIeTCs] BhIOOP ITOKa3aresiei, Ko-
TOpPbIE OOJIKHBI OTPa>XaTb COCTOSAHME oxpymalomeﬁ cpenpl, a TakK)Xe 3KOHOMMKM perroHa.
IIoOKa3aTeyin OOJI)KHBI OBITh HE TOJIBKO penpe3eHTaTMBHbBIMM, TO €CThb O6’beKTI/IBHbIMI/I, HO N
IIPOCTBIMM [JISI MHTEPIIPpeTalun. AHa]'II/IS, HpOBeL[eHHbIﬁ B paMKax MuccsienoBaHud, 1okasali,
YTO U3 BCEX PerMOHOB ApPKTUUecKo 30HbI Poccuiickoit ®enepanym SImano-HeHerkuii aBTo-
HOMHBI/ OKPYT 06/1aZlaeT CaMbIM BBICOKMM YPOBHEM 3KOJIOTMYECKOM M S5KOHOMMUECKOI 6e3-
omacHocTu. AyTcaiifepamu okasamch Pecriy6imka Kapemmst u KpacHosipckuit kpaii. B xoze
CpaBHMTE/IBHOTO aHaim3a Pecriy6immka KoMy, He uMelomasi rpaHul] ¢ MOpeM/OKeaHOM, Gblia
VICK/TIOU€HA U3 apKTUYECKUX MTPUOPERHBIX PETMOHOB.

Knwouesvie cnoea: sxosorunyveckast 6€30IacHOCTb, 9KOHOMIYECKasl 6e301acHOCTb, APKTHUKA,
MIPUOPERHBIE PETVIOHBL.
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Analysis of environmental and economic security of the Arctic
coastal regions
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Abstract: the issues and problems of ensuring the environmental and economic security of
the regions in the context of a deteriorating environmental situation, as well as the ongoing
sanctions pressure and the spread of coronavirus infection, are of particular relevance. At the
same time, regions of the Arctic zone of the Russian Federation, where the main reserves of
oil, natural gas, aluminum, gold, platinum and other minerals are concentrated, are exposed
to adverse factors more than regions located in the central and southern parts of the country.
This is due to the industrial orientation of the economic activity of most Arctic cities, as
well as the harsh living conditions typical of the regions of this group. the article determines
that, despite the significant number of scientific articles, monographs and other works devoted
to the problems of ensuring environmental and economic security, there is a certain gap in
issues related to the comparative analysis of environmental and economic security of territorial
systems. It is also concluded that the key element in conducting a comparative analysis is the
choice of indicators, which should reflect the state of the environment, as well as the economy
of the region. the indicators should not only be representative, i.e., objective, but also easy to
interpret. The analysis carried out as part of the study showed that of all the regions of the
Arctic zone of the Russian Federation, the Yamalo-Nenets Autonomous District has the highest
level of environmental and economic security. The Republic of Karelia and the Krasnoyarsk
Territory turned out to be outsiders. During the comparative analysis, the Komi Republic,
which has no borders with the sea/ocean, was excluded from the Arctic coastal regions.
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The Arctic territories have always
been of particular importance for the
development of the Russian Federation. It
is here that the main reserves of copper,
aluminum, tin, platinum, gold and other
rare earth metals are concentrated, as
well as the overwhelming majority of
the explored reserves of natural gas and
oil [1]. Despite the difficult climatic
conditions of life — low temperatures,
long winter period, alternation of polar day
and night, industrial development of these
territories is a matter of national security.
Even though federal budget revenues
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from the sale of oil and natural gas have
somewhat decreased (from 51% in 2010
to 29% by the end of 2020), they are still
a key source of budget replenishment,
and will remain so in the near future
[2]. At the same time, the industrial
development of the Arctic territories
has an extremely negative impact on
the fragile ecosystem of the Arctic, and
the problems of ensuring environmental
security come to the fore [3, 4, 5, 6].
In order to reduce the pressure on the
environment, the mandatory introduction
of resource-saving technologies and



cyclically closed production is proposed.
[6]. As for the economic component,
the ongoing sanctions pressure, as well
as the fight against the spread of the
COVID-19 coronavirus infection, have a
negative impact on the economy of the
Russian Federation as a whole, and the
regions of the Arctic zone of the Russian
Federation (hereinafter — the Russian
Arctic). It should be reminded that
part of the sanctions — the ban on the
purchase of equipment and technologies
that allow deep-sea drilling, the refusal of
Russian oil and gas companies in long-
term lending and cooperation with major
foreign partners, are aimed precisely
at complicating the work of domestic
companies on the development of oil and
natural gas fields, primarily on the shelf
of the Arctic seas. Thus, the relevance of
the article is beyond doubt, and the main
goal is to compare the Arctic coastal (sea/
ocean-facing) regions of Russia in terms
of environmental and economic security
and to identify trends in the economic
development of the designated territories.

1. Overview of the main sources of
research and publications

Many scientific articles and
monographs [7, 8, 9, 10] are devoted to
the issues and problems of assessing the
environmental and economic security
of states and regions. Of particular
interest are the first works of Russian
scientists, in which the national level
of economic security was highlighted,
and attempts were made to develop a
system of indicators and threshold values
[11, 12, 13, 14, 15, 16]. The success of
such developments is confirmed by their
recognition and application by the state
authorities to assess the state of the
economy of the Russian Federation in the
mid-1990s.

However, the use of existing systems
of indicators at the regional level was not

so effective. This is due to the presence
of peculiarities in the development of
certain groups of regions that were not
taken into account in the system of
indicators developed for the national
level. Therefore, there was a need not just
to highlight the regional level of economic
security as a separate object of study, but
also to determine the features in their
development, grouping, development of
new indicators and their threshold values.
It should be noted that in recent years,
many scientific papers have been devoted
to the problems of economic security
of territorial systems. Among the most
interesting and significant is the work of
V. K. Senchagov Economic security of the
regions of Russia, which examines in detail
the existing levels of economic security,
as well as factors that have a decisive
impact on the economic development of
the regions. One of the main conclusions
is “ensuring the national interests of the
country begins at the regional level” [17].
As for ensuring the environmental and
economic security of the Arctic regions,
these issues are discussed in detail in the
works of V.S. Selin [9]. In particular, the
features characteristic of the development
of these regions are highlighted, the
indicators that take these features into
account are defined, and the main threats
to environmental and economic security
are identified.

The analysis showed that, despite a
significant number of scientific articles
and monographs devoted to topical issues
of ensuring ecological and economic
security of regions, there is a certain gap
in the issues of comparative analysis of
security between regions.

2. Comparative analysis of economic
security of Arctic coastal territorial
systems

According to Decree of the President
of the Russian Federation No. 296 of
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02.05.2014 (as amended by Decree No.
287 of June 27, 2017, No. 220 of May
13, 2019), the territories of the following
regions are fully or partially assigned to
the Arctic zone of the Russian Federation:
Arkhangelsk Region, Krasnoyarsk
territory, Murmansk region, Nenets
autonomous district, Republic of Karelia,
Komi Republic, Republic of Sakha
(Yakutia), Chukotka autonomous district
and Yamalo-Nenets autonomous district
[18, 19, 20].

As part of an earlier study, it was
found that both coastal and Arctic regions
are considered to have a coastal coastline
and belong to the Russian Arctic, that is,
all of the regions listed above, except for
the Komi Republic [10].

The earlier study showed that in
practice there are several methods for
assessing the economic security of regions:
rating assessment; the use of a system of
indicators and threshold values; methods
of applied mathematics. However, the
approach based on a comparative analysis
of the economic situation of territorial
systems seems to be the most preferable
for comparing regions with each other
according to criteria and indicators
of economic security. The essence of
this method consists in performing the
following steps:

- Setting the oscillation range. Based
on the above, we can say that:

Bmax - Bmin’ (1)

is the maximum value of
is the

where B, .,
a specific indicator, and B,
minimum.

— Setting the interval value — D:

n

B -B._.
D — ( max mln), (2)
k
where k is the number of intervals,
k=p-1, (3)
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where p is the number of objects that
participate in the comparative analysis.

- We can find the value of each
indicator (F) for each territorial system — F :
B —-B_

Fn — max mln) +1, (4)
k

The resulting score of economic
security indicators is found by adding
each of the ten components:

PBb=Fl+F2+F3+F4A+F5+F6+
+ F7 + F8 + F9 + F10, (5),

Kb=F1+F2+F3+F4A+F5+F6+
+F7 + F8 + F9 + F10,

where F1 is the value of GRP per capita
(thousands of rubles); F2 is investments
in fixed assets per capita (thousands of
rubles); F3 is the monetary income of
the population per capita (thousands of
rubles); F4 is the population with incomes
below the subsistence minimum (%); F5
is the unemployment rate (%); F6 is retail
trade turnover (thousands of rubles); F7
is household spending on housing and
communal services (% of total consumer
spending); F8 is the commissioning of
residential buildings (per 1000 people, m2);
F9 is volume of pollutants released into
the atmospheric air (thousands of tons);
F10 — population per doctor (person).
The choice of indicators is a key
point in assessing the level of economic
security. On the one hand, each of the
selected indicators should reflect the state
in a particular area of economic activity,
and on the other hand, be representative,
that is, objective, and at the same time
easy to interpret. The basic one is
the so-called gross regional product,
which not only reflects the real level of
development of a particular region, but
also gives a total cost estimate of the
goods produced and services rendered.
The unit of measurement is thousands of
rubles per capita. Another indicator —
“Investments in fixed assets”, reflects the



total amount of costs that are aimed at
incrementing the cost of fixed assets. This
may be the purchase of new machinery
and equipment, including as part of
the modernization and/or expansion of
production, software, as well as other
elements of intellectual property.

Monetary income of the population per
capita is a generalized value reflecting the
average income of 1 person, in this case
for a month. It is calculated as the sum of
all incomes of the population of the region
divided by the total number of residents
of the region. Despite the unequal number
of pensioners, workers, children and
other categories of the population from
region to region, this indicator allows us
to compare the average per capita income
of the population between regions of the
same group — the Arctic coastal zone of
the Russian Federation.

The next indicator — “population
with incomes below the subsistence
minimum” — provides information in

percentage terms about what part of the
population has incomes below the required
level, which is defined by the state as the
minimum. This indicator allows us to
determine which part of the population of
a particular region is below the so-called
poverty line.

Unemployment rate: this indicator
reflects what part of the working-age
population is currently unemployed for
one reason or another, but is actively
looking for work. We can say that this
indicator indirectly characterizes the
efforts of regional authorities to create

new jobs.
The indicator — “retail trade
turnover” — is the amount of money

received from sale of goods to the
population, both for personal needs and
for use in the household. At the same
time, the proceeds received from the sale
of goods to individual entrepreneurs and
legal entities are not taken into account in

the retail turnover, as well as the turnover
of public catering is not accounted.

The next indicator “household
expenditures on housing and communal
services”— is the amount of money spent
by an individual family each month to pay
for housing and communal services —
electricity, cold and hot water, heating,
garbage collection, maintenance and
repair. In this case, it is % of the total
family spending on consumer needs. At
the same time, consumer spending refers
to all family’s expenses for the purchase
of goods and services, with the exception
of those funds that were used to purchase
certain categories of goods, such as
jewelry, works of art, etc. This indicator
allows us to estimate how large is the
share of compulsory payments in the
total consumer spending of the region’s
population.

The indicator “commissioning of
residential buildings (m2 per 1,000 people)”
represents the volume of residential space
commissioned per 1,000 people. The
higher the value of this indicator, the more
attractive the region is for the population.
It indirectly characterizes the capabilities
of the construction industry and reflects
the current socio-economic situation in a
particular region.

The indicator “volume of pollutants
released into the atmospheric air”
characterizes the volume of emissions
of pollutants that have a negative impact
on human health and the environment
released into the atmospheric air, the unit
of measurement is thousands of tons.

The indicator “population per doctor”
is calculated as the ratio of the total
number of doctors to the average annual
population of the region. This indicator
characterizes the availability of doctors to
the population of a particular region.

Further, with the help of expert
evaluation, the significance of each of the
indicators — fn — is determined. Thus,
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the most significant indicator was F1 —
the value of GRP per capita — 1.0, and
the least significant — F9 — the volume
of pollutants released into the atmosphere
(thousand tons) — 0.16. Further, F2 —
investments in fixed assets per capita —
0.69; F3 — monetary income per capita —
0.8; F4 — population with incomes below
the subsistence minimum — 0.56; F5 —
unemployment rate — 0.51; F6 — retail
trade turnover — 0.46; F7 — household
spending on housing and communal
services — 0.24; F8 — commissioning
of residential buildings — 0.2; F10 —
population per doctor — 0.38.

The G ranking for each region is
determined within the significance of each
of the levels of indicators:

Gi=Zk:an/z, (6)

p-1

where z is the significance of the points.
At the same time, the integral ranking
is determined by the formula:

Gint=>Gi @)
i1

The sum of all indicator rankings
gives the final indicator of the economic
situation of territorial systems, relative
to each other, based on ten components
(values of 10 economic indicators).

Tables 1 and 2 provide calculations
and data on the economic situation of the
Acrctic coastal regions. The Yamalo-Nenets
Autonomous District has the highest
level of economic security, followed by
the Nenets and Chukotka Autonomous
Districts.

The data presented in the tables show
that the Yamalo-Nenets Autonomous
District, like the Chukotka Autonomous
District, are among the top three in all
groups of indicators, while the Nenets
Autonomous District is the undisputed
leader only in the first group of indicators.
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This group includes such indicators as —
“GRP”, “investments in fixed assets” and
“monetary incomes of the population”,
all indicators are given per capita. At the
same time, this region is characterized by
the highest unemployment and extremely
low provision of the population with
doctors.

The obvious outsiders are the
Krasnoyarsk territory — the eighth
place, and the Republic of Karelia —
the seventh place. At the same time, the
Krasnoyarsk Territory took the last place
among all the coastal Arctic regions, when
assessing such indicators as “retail trade
turnover”, “emissions of pollutants into
the atmosphere” and “provision of the
population with doctors”. Also extremely
low values were noted for such economic
indicators as “the number of people with
incomes below the subsistence minimum”
(seventh place) and “per capita monetary
incomes of the population” (seventh place).
The positions of the Republic of Karelia
were also extremely weak —seventh place
when assessing such an indicator as “GRP
per capita”, eighth place — “investments
in fixed assets”, “monetary incomes of
the population per capita” — also eighth

place, “unemployment rate” — seventh
place, “retail trade turnover” — seventh
place.

3. Conclusions

Based on the above, a number of
conclusions can be drawn:

1. Despite the significant number of
scientific articles and monographs devoted
to topical issues of regional environmental
and economic security , there is a certain
gap in the issues of comparative analysis
of security between regions.

2. The choice of indicators is a key point
in assessing the level of environmental
and economic security. On the one hand,
each of the selected indicators should
reflect the state in a particular area of



economic activity, on the other hand, be
representative, that is, objective, and at the
same time easy to interpret. At the same
time, the simultaneous use of indicators
characterizing the environmental and
economic components of regional security
is an effective method of obtaining
consolidated information about the
development of the regions.

3. The comparative analysis carried out
within the framework of the study showed
that among all the territorial systems
referred to the coastal Arctic regions, —
Nenets, Chukotka and Yamalo-Nenets
Autonomous Districts have the highest
level of environmental and economic
security. Krasnoyarsk Territory and the
Republic of Karelia are the outsiders.
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