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Abstract. One of the most well-known and relatively easy to compute integral indicators
of sustainable development is the indicator of genuine savings. In the present article the
emphasis is made on the modifications of the method of genuine savings calculation for
the level of municipal units on the example of single-industry towns (monotowns) of
Siberia and the Russian Far East. This choice of the object of the study is conditioned
by the hypothesis that it is municipalities that experience most of the environmental and
social consequences of economic growth in regions. The enterprises’ reports gave rise to
the database, which was then used to calculate the genuine savings values of Siberian and
Far Eastern single-industry towns. The result is a new classification of single-industry
towns, which includes four clusters allocated depending on the level of genuine savings,
industry of specialization and population. The new approach to the classification of single-
industry towns can be used by regional and municipal authorities to form a differentiated
policy for the sustainable development. The analysis of the average genuine savings of
different towns by region has shown that even if the region as a whole is characterized by
quite high values of genuine savings, the towns, in which there are real enterprises that
yield most of the gross domestic product of the country, experience negative values of
genuine savings and are often on the verge of environmental or social disaster.
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Introduction

Currently, the world’s leading countries are
concerned about the transition to development
trajectories that not only maximize economic
growth, but also pay considerable attention to
compensation for environmental degradation.
At the same time, there is an urgent need for
the search for adequate ways to jointly assess
the dynamics of economic growth and its en-
vironmental consequences, and also the need
for the study of the sustainability of the devel-
opment of economic systems at various levels,
including regions and municipalities.

In the decades since Brundtland’s report
(1987), dozens of tools for assessing sustain-
ability have been developed and applied by var-
ious research teams and international organiza-
tions worldwide (Barrington-Leigh, Escande,
2018; Cobb et al., 1995; Costanza et al., 2014;
Daly, Cobb, 1989).

One of the most common tools used to
assess sustainability is the integral indicator,
Genuine Savings (Pearce, Atkinson, 1993; Bolt
et al., 2002). Sufficiently wide experience has
been accumulated in assessing the sustainabil-
ity of both Russia as a whole and its individual
regions with the application of various tools
(Bobylev, 2011; Belik, Pryakhin, 2013; Gla-
zyrina et al., 2010; Zabelina, Klevakina, 2011;
Ryumina, 2013). In particular, there are quite
a few works to assess the genuine savings of
individual regions or other sub-federal entities
in Russia (Bobylev et al., 2011, 2012; Mekush,
2011; Korobitsyn, 2015). The purpose of our
long-term work was to propose a modification
of the method of genuine savings estimation
for the level of Russian regions and municipal
entities, which would enable increasing the ac-
curacy of estimates and make them comparable
in time. The method developed for calculating
genuine savings for the regions is going to be
introduced into the Russian statistical account-
ing system and can be used by both state and
executive authorities. Proposals on introduction
of the methodology of calculation of genuine
savings of regions into the system of Russian
statistics are enlisted in the recently published
work (Pyzhev et al., 2019). This article focuses
on modifications of the author’s methodology
developed for the level of municipalities on the

example of single-industry towns of Siberia
and the Far East. From our point of view, it is
critically important to consider the economic
systems of regions through the prism of munic-
ipal units which generate the bulk of gross val-
ue added and, as a consequence, it is the cities
and towns that are experiencing most of the en-
vironmental impact. This is especially obvious
for towns which manufacture mostly one type
of products critical for the region, and it is the
environmental and social policy of one particu-
lar enterprise that determines the quality of life
of the population both in the single-industry
towns and in the region as a whole.

Methodology

The value of genuine savings (GS) in the
region, according to our methodology, charac-
terizes the rate of savings’ accumulation after
proper accounting of the depletion of natural
resources and damage from environmental
pollution. The indicator is the result of cor-
rection of gross domestic savings. There are
three main stages of correction: at the first
stage, the amount of fixed capital depreciation
is subtracted from gross domestic savings (in
Russian statistics, depreciation of fixed assets
can be regarded as an analogue of this indica-
tor). At the second stage, genuine savings are
increased by the amount of education expenses
enhancing the human capital. From the point
of view of sustainable development, the third
stage is fundamentally important, as here the
depletion of natural capital (energy and miner-
al resources, as well as the balance of changes
in forest resources) and damage from environ-
mental pollution (emissions of CO, and partic-
ulate matter) are subtracted. All values includ-
ed in the calculation are taken as a percentage
of gross national income.

Thus, the value of genuine savings of re-
gions is determined as follows:

GS = (TS — FPC + HC -
—DNR - ED) / GRDP x 100%, )

where TS are gross savings (mln rub.);

FPC is fixed capital consumption (mln
rub.);

HSC is investment in human capital (mln
rub.);
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Table 1. Features of author’s GS calculation methodology

GS component

Indicators used for evaluation

Gross Savings

Gross fixed capital formation

Consumption
of fixed capital

Accrued for the accounting year depreciation of fixed assets (depreciation and
amortization recorded in the accounting and reporting periods) of commercial and
non-commercial organizations by all forms of ownership

Investments in

— Expenditures of consolidated budgets of RF subjects concerning education and

human capital healthcare;

— Grants to leading universities;
— Consumer spending of households on education and health

Damage from

environmental pollution |- carbon dioxide,

— nitrous oxides.

registered in the territory)

1) Valuation of damage from emissions of pollutants from stationary sources:
— hydrocarbons without VOC (methane),

2) Cost estimates of carbon dioxide emissions from mobile sources (based on CO,
emissions, average fuel consumption, vehicle mileage and number of vehicles

Depletion of mineral
and energy resources — oil, natural gas, coal;

— gold, copper, nickel

Valuation of the depletion of natural resources:

Depletion of forest

resources forest auction data)

Valuation of forest resource depletion coupled with reforestation costs (based on

DNR is the cost of depletion of non-renew-
able natural resources (mln rub.);

ED is the damage from environmental
pollution (mln rub.);

GRDP is the gross regional domestic
product (mln rub.).

Features of evaluation of each component
are given in Table 1.

Genuine Savings of Siberia
and the Russian Far East regions

Previously, the researchers estimated
genuine savings of the regions of Siberia and
the Far East in 2000s and 2010s using the
above-described methodology (Syrtsova et al.,
2016; Pyzheva et al., 2020). For example, esti-
mates of genuine savings of Siberian regions
are presented in Table 2.

The analysis of the received estimates
demonstrates a certain regularity: in 2015 neg-
ative values of genuine savings are character-
istic for resource-mining regions and regions
where large scale harmful processing industries
are located. Such regions are primarily the Ke-
merovo Oblast (-14%), Tomsk Oblast (-6.4%),
Irkutsk Oblast (-3.3%), Krasnoyarsk Krai

(-0.9%). The Kemerovo Oblast has the largest
number of single-industry towns (monotowns)
among the regions of Siberia and the Far East,
which were created in connection with coal
mines. The Tomsk Oblast traditionally special-
izes in the extraction of iron ores, peat and oil,
but only the city of Kemerovo has received the
single-industry town status. Seversk, which is
home to the Siberian Chemical Combine JSC,
which belongs to the nuclear industry. In the
Irkutsk Oblast (-3.3%) gold, coal and iron ore
mining accounts for a large share of mining op-
erations, while machine-building, metallurgy
and logging account for a large share of man-
ufacturing operations. The Krasnoyarsk Krai
has a minimal negative value approaching 0
(-0.9%), despite huge reserves of various min-
erals: nickel ores (95% of Russian reserves),
gold (about 20% of Russian reserves), coal and
lead ores. It is obvious that such a low negative
value of GS in large-scale resource extraction
is explained by substantial investments in mod-
ernization of production facilities, which not
only improve their production efficiency, but
also have a positive impact on environmental
safety (expressed as a reduction of emissions
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Table 2. Estimates of GS of Siberian regions in 2004-2015, % GRDP

Region 2004 2007 2010 2014 2015
Altai Republic 39.3 56.0 59.2 479 33.1
Republic of Buryatia 10.6 194 25.3 17.6 13.3
Republic of Tuva 27.5 324 37.6 51.8 349
Republic of Khakassia 10.2 15.9 12.1 15.1 5.9
Altai Krai 17.4 239 222 28.6 20.3
Zabaikalsky Krai 21.4 20.3 19.9 19.9 20.5
Krasnoyarsk Krai 5.8 12.9 11.6 1.4 -0.9
Irkutsk Oblast 8.5 29.6 10.7 39 -33
Kemerovo Oblast -1.5 -2.1 1.6 2.4 -14.0
Novosibirsk Oblast 16.3 24.8 25.0 247 18.8
Omsk Oblast 13.9 25.1 20.1 17.6 15.1
Tomsk Oblast -15.6 9.2 2.0 -3.6 -6.4
Source: (Syrtsova et al., 2016).
Table 3. Estimates of GS of Far East regions, % GRP
Region 2004 2007 2010 2014 2015
Sakha Republic (Yakutia) —0.8 347 10.7 -0.9 —-15.8
Kamchatka Oblast 2.3 33 14.3 —35.1 15.0
Primorsky Krai 7.9 19.5 41.2 16.2 11.9
Khabarovsk Krai 253 36.0 44.2 19.4 7.7
Amur Oblast 36.6 479 45.2 24.0 14.3
Magadan Oblast -1.5 29.5 19.1 124 17.6
Sakhalin Oblast 83.4 22.1 0.5 -5.9 -14.6
Jewish Autonomous Oblast 315 49.1 60.7 17.6 18.2
Chukotka Autonomous Okrug 87.4 30.9 -36.2 —44.0 -56.3

Source: (Pyzheva et al., 2020).

into the atmosphere and, consequently, an in-
crease in GS value).

Similar conclusions can be drawn from
estimates of GS savings of the Far East regions
on a corresponding time horizon (Table 3).

Analysis of GS of the Far East regions
also points to three leading raw material re-
gions (according to data for 2015): The Repub-
lic of Sakha (Yakutia) (-15.8), Sakhalin Oblast
(-14.6), Chukotka Autonomous District (-56.3).
In all the above-mentioned regions the struc-
ture of gross value added is dominated by min-
erals extraction and there is a sharp upsurge

in natural resources depletion due to the boost
of hydrocarbon production in the regions. The
Magadan Oblast is an exception, since despite
the predominant role of extraction of minerals,
GS there are much higher than zero. The rea-
son for this is the dynamics of gross savings
of regions: the majority of regions have nega-
tive dynamics for the period under consider-
ation, while for the Magadan Oblast it is pos-
itive. Over the studied period (2004-2015) the
Magadan Oblast’s GS value displayed negative
dynamics. The GRDP of the Magadan Oblast
grew in 4.7 times, while the gross savings of
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Magadan Oblast grew in 12.5 times. Thus, the
annual increase in the share of gross savings
(% of GRDP) allows the region to keep positive
GS while natural resources are being depleted
due to the increase in gold production, with
stable coal production volumes. As for positive
GS, the maximum value can be observed in the
Jewish Autonomous Oblast. The given territo-
ry does not possess mineral and raw material
base for development of mining sector, hence,
the value of exhaustion of natural resources is
minimal, so the value of GS is high.

Genuine Savings of Single-Industry Towns
of Siberia and the Far East

Let us consider what role single-industry
towns play in ensuring genuine regional sav-
ings (Tables 2 and 3) and what consequences
are experienced by the population living there.
At present, 89 out of 312 single-industry towns
of the Russian Federation are located in Sibe-
ria and the Far East. A more detailed analysis
of the economy of these single-industry towns
on the basis of their development indicators,
which were determined by Order of the Rus-
sian Government No. 170-r dated February
2, 2017, shows that the existing grouping of
three categories, depending on the risks of so-
cio-economic deterioration, does not take into
account the existing significant features of
towns and does not provide for adequate man-
agement solutions to improve the quality of life
of the population. In our opinion, the policy im-
plications should take into account at least the
sectoral affiliation and the scale of settlements,
since it is impossible to apply the same mea-
sures to towns in which value added is formed
according to completely different principles.

According to the results of the audit of
available statistical information, we have
formed a database on single-industry towns in
Siberia and the Far East, which includes such
data as the industry affiliation of the towns,
the names of the town-forming enterprises,
the number of town population, the number
of people working at the town-forming enter-
prises, the unemployment rate, the revenue of
the town-forming enterprise, the cost price of
sold products of the town-forming enterprise,
investments in the fixed assets of the town.

When compiling the database, the fol-
lowing data were used: data from Rosstat;
data provided by municipal statistics bodies;
data contained in the State reports on the state
of the environment of the Russian Federation
and regions; annual reports of town-forming
enterprises; data from the accounting reports
of town-forming enterprises, obtained from
the database Kontur.Focus. Static estimates
of GS for monotowns in Siberia and the Far
East for 2018 were obtained using the data-
base created. The purpose of calculating GS
for single-industry towns was to form an al-
ternative classification, taking into account
sectoral specificity of towns, which is nec-
essary to improve the quality of life there.
Currently, many economically successful
industrial towns face the problem of critical
deterioration of the environmental situation,
which may lead to their unsuitability for the
population, while other municipalities, whose
businesses are on the verge of closure, face
a sharp outflow of population due to lack of
jobs and for this reason they are on the verge
of extinction. In order to make calculations at
the level of towns, the author’s methodology
for calculating GS for regions was modified
(see (1)). As a proxy variable for gross sav-
ings of cities, Net investment in fixed assets
of the town-forming enterprise (got from open
accounting forms) was used. Pollution dam-
age was evaluated on the basis of a minimum
estimate (due to a dramatic lack of statistical
observations for pollutant emissions), namely,
the gross emissions of town-forming enter-
prises, which were equated to the cost esti-
mate of CO, emissions, since not all enterpris-
es provide information on emissions in terms
of pollutants. Depletion of mineral resources
was estimated by the cost of extraction for the
subsoil user company (including costs not di-
rectly related to extraction).

Based on the results of the calculation of
GS of Siberian and Far Eastern cities, as well
as taking into account the sector and scale of
settlements, there were identified four clusters
of monotowns:

1) towns with a positive value of GS (there-
fore, they are characterized by relative sustain-
ability of development) and town-forming en-
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terprises presumably do not have a significant
impact on the city environment (mainly this
group includes towns specializing in food and
beverage production, road/bridge construction,
rail transport services as the basic employment
facilities);

2) towns, which have values of GS close
to zero and town-forming enterprises that sig-
nificantly degrade the ecology of the city, while
not producing natural resources in the imme-
diate vicinity of the city (mainly this group in-
cludes towns that concentrate on metallurgical,
engineering, woodworking, chemical produc-
tion and distribution of electricity);

3) towns with negative values of GS and
town-forming enterprises devoted to mining
natural resources (coal, iron ores, ores of rare
earth metals, diamonds);

4) towns, for which there is no statistical
information, in view of the fact that their en-
terprises are either liquidated, or are in the pro-
cess of liquidation.

Table 4 presents the average estimates of
GS of Siberian and the Far Eastern single-in-

dustry towns by regions, indicating their pre-
vailing cluster.

It is easy to notice that even in the re-
gions with positive total GS, the average GS
of all monotowns have a negative value. This
only confirms the hypothesis expressed at the
beginning of the article that these towns ex-
perience the major consequences of intensive
industrial development. For example, the max-
imum negative value of the average GS for the
Krasnoyarsk Krai is explained by the presence
of Norilsk, a big single-industry town with the
most powerful mining and metallurgical pro-
duction, the Polar Division of Norilsk Nick-
el Company. It should be noted that the total
value of GS in the Krasnoyarsk Krai is not the
lowest, which is explained by large-scale in-
vestments in modernization of production fa-
cilities, including environmental investments.
However, within a particular town, it can be
seen that environmental damage in the form of
air emissions exceeds investment in fixed as-
sets. It is also interesting to note that the Ke-
merovo Oblast, which has the highest negative

Table 4. GS Estimates of single-industry towns of Siberia and the Far East in 2018, % GRDP

Region Prevailing cluster by populatil)i ((:;eti)‘%i]lgesc)l’ 9% GRDP
Siberia
Altai Krai 2 0.05
Republic of Buryatia e2 —-0.72
Republic of Khakassia 2-3 —-0.32
Zabaikalsky Krai 3 —-0.93
Krasnoyarsk Krai 2 —2.17
Irkutsk Oblast 2-3 —0.42
Kemerovo Oblast 3 —-0.19
Novosibirsk Oblast 2 0.05
Omsk Oblast 1 0.03
Tomsk Oblast 2 -1.16
Far East
Sakha Republic (Yakutia) 3 —0.55
Primorsky Krai 2-3 —0.003
Khabarovsk Krai 2-3 —-0.28
Amur Oblast 1 -0.21
Chukotka Autonomous Okrug 3-4 -0.94

Source: author’s calculations.
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value of total GS in the region among Siberi-
an regions, is not characterized by the highest
negative value of average GS calculated for ev-
ery single-industry town. In our opinion, such
a situation may be connected with the fact that
those industries that determine negative GS are
located in larger cities that do not have the sta-
tus of a single-industry town. In any case, the
majority of single-industry towns in the Kem-
erovo Oblast are towns created to work with
coal mines and open-pit mines, undergoing all
the negative environmental impacts of the coal
industry, and once the operation life of mines
and open-pit mines has come to an end, the
towns will move to cluster no. 4 and turn out to
be on the verge of closure. For the Altai Krai,
the Novosibirsk Oblast and the Omsk Oblast
as a whole, as well as single-industry towns on
average, positive GS estimates have been re-
ceived. The only towns in the Omsk Oblast and
Krasnoyarsk Krai, which exert no significant
negative impact on the environment, specialise
in the food industry. As for the Altai Krai and
the Novosibirsk Oblast, where the chemical in-
dustry, machine-building and construction ma-
terials industries are predominantly developed,
we should note that the listed industries have
an unquestionably negative impact on the envi-
ronment, but the scale of this impact, compared
with, for example, the metallurgical industry, is
undoubtedly several times smaller. Besides, at
relatively small scale of production it is much
easier to “reimburse” the environmental dam-
age by investments in the fixed capital of the
enterprise.

The resource producing regions, such as
Chukotka Autonomous Okrug (-0.94%), the
Republic of Sakha (Yakutia) (-0.55%) and the
Khabarovsk Krai (-0.28%), are singled out by
the calculated average GS value of the sin-
gle-industry towns of the Far East as well as
by the total GS of the regions. It is interesting
that for the Khabarovsk Krai total GS value of
the region is positive and amounts to 7.7% of
GRDP, which correlates well with the fact that
there are only two single-industry towns on the
territory of the region: with the preponderant
coal industry and with the prevalent machine

building industry. Obviously, it is the coal in-
dustry that predetermines the negative GS aver-
age value in the Khabarovsk Krai monotowns.
It is worth mentioning that half of the Amur
Oblast towns were attributed to the most “en-
vironmentally friendly” cluster possible, but
on average, the region is indicative of negative
GS value. And this is indisputably associated
with a fairly large center of coal mining with
the region already classified in the cluster no. 3
according to our classification.

Conclusion

To sum up, this study shows that Russian
single-industry towns, being milestones of eco-
nomic growth not only in the regions, but also
in the country as a whole, are under great en-
vironmental stress nowadays. And even if, as
a whole, the region is characterized by suffi-
ciently high GS values, which indirectly attests
to the welfare of the population living in the
region, a more detailed analysis proves that the
monotowns, which host the enterprises actual-
ly providing most of the gross value added of
the country, have negative values of GS and are
often on the brink of either ecological (if the
town-forming enterprise operates successfully)
or social catastrophe (if the enterprise is on the
threshold of social tension). And since the popu-
lation in the majority of these cities is relatively
small, the problems of this population are form
being written in the agenda of regional and na-
tional authorities. Yet, it is important to under-
stand that sustainable growth of GS as an indi-
cator of the quality of economic growth, both
at regional and national levels, can be achieved
only when sustainable growth of each compo-
nent of the system is ensured. It is necessary
to start with the development of differentiated
policies for groups of towns that are similar in
terms of basic industry and population size. In
addition, the author’s idea of clustering towns
depending on the level of GS can be scaled to
absolutely all towns of the Russian Federation
and the genuine savings can become if not key
ones, but at least some of the tools that could
be used to pursue the sustainable development
policy for a particular city.
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Cubupckuii pedepanvrulil yHUSepcumem
Poccuiickaa @edepayus, Kpacnoapck

AHHOTaIII/Iﬂ. OI[HI/IM 3 Hanbojee M3BECTHBIX U OTHOCHUTEIHHO JIETKO BBHIYMCIISIEMBIX
HUHTETrPpaJIbHbIX noxasareyiei yCTOfI‘II/IBOCTPI Ppa3BUTUA ABIACTCA NMMOKA3aTC/Ib UCTUHHBIX
cOepexeHuil. B HacTosmei cTaThe akueHT clieslaH Ha MOTU(HUKAIISIX METOIUKH pacyeTa
UCTUHHBIX COEpeKeHUI Il ypOBHSA MYHHUIMNAIBHBIX OOpa30BaHUM Ha NpHMeEpe
MoHoropojioB Cubupu u JlampHero BocToka. Takoil BEIOOp 0ObekTa HcCIETOBaHUS
OGYCJ'IOBHGH TUIIOTE30H O TOM, YTO UMCHHO MYHUIUIIAJIUTETHI UCIBITHIBAIOT 6OJ'II:IHyIO
9aCTh SKOJIOTHYECKUX U COIMAIBHBIX MOCIEACTBHNA AKOHOMUYECKOIO POCTA PErHOHOB.
Ha ocHOBe OTYeTHOCTH NpEANpPUATHH chopMupoBaHa 0a3a NAaHHBIX, KOTOpas 3aTeM
HCIIONB30BaHa ATl pacyeTa UCTHHHBIX cOepeskeHnit MoHOropoaoB Cubupu u JlansHero
Boctoxka. B pesynsrare nmomyueHa HOBasi KjacCH(HKALUS MOHOTOPOIOB, BKITIOYAIOIIAs
YETBIPC KJIACTEpPA, BBIACICHHBIX B 3aBUCHUMOCTU OT YPOBHA HCTHUHHBIX c6epe>1<eH1/H‘/'I,
0TpAaciIHy CIELHATN3alMy 1 YUCICHHOCTH HaceaeHus. HoBBIHM moaxon K Kinaccudukamu
MOHOT'OPOJ0B MOXKET UCIIOJIB30BATHCA PErMOHAJIBHBIMU U MYHUIIMIIAJIbHBIMU OpTraHaMu
BIACTH C LeNplo0 (opMupoBaHUS AU(DGEPESHINPOBAHHON MONUTHKH YCTOWIMBOTO
PasBUTHS MOHOTOPOJOB. AHajM3 CpPeJHMX HCTHHHBIX COepeXeHHH MOHOTOPOJIOB B
paspese pernoHOB ITOKA3aJI, YTO JAaXKE €CIIU B IIETIOM PETHOH XapaKTePU3yeTCs JOCTaTOYHO
BBICOKMMH 3HAYEHHUSIMA UCTHHHBIX COEepeKeHHIA, TO Ooliee moaApoOHBIN aHaIi3 TOPOJIOB,
B KOTOPBIX HA CAMOM JIeJIe HaXOIATCSI MPEANPHUATH, 00eCTIeunBaronie OONbIIyIO YacTh
BaJIOBOI'O BHYTPEHHEIO MPOAYKTa CTPpaHbl, UMCIOT OTPULIATCIIbHBIC 3HAYCHUSA UCTUHHBIX
cOepeXEeHUH 1 4aCTO HaXOASATCS Ha TPAHHU HKOJIOTHYECKON MIIH COLMAIBHOMN KaTacTpOdBbI.

KiaoueBble ciioBa: YCTOﬁHHBOCTL pa3BUTHUsA, HUCTHUHHBIC c6epe>x<eHI/I$1, MHIUKATOPbI
YCTOﬁqHBOCTH Ppa3BUTHA, MOHOI'OpPOAa, SKOHOMHUKA IPUPOJOIIO0JIb30BaHUA.

HccnenoBanue BhIMONHEHO MpU (prHAHCOBOM moauepkke PODU B pamkax HaydHOTO
mpoekta Ne 19-010-00841.

Hayunas cnenuansaocts: 08.00.05 — skoHOMUKA U yIpaBiIeHUE HAPOIHBIM X0O3SIICTBOM.



