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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 2ocyoapcmeentulii ynugepcument
Poccuiickas ®eoepayus, Kemeposo

AnHortaums. [lepcriextiBa BHeapeHus B Poccum cucTeMbl yIiIepoIHOTO PeryJIupoBaHHs
JUTSL TOCTHDKEHUSI dKoJlornueckoi menu [laprxckoro comiaiienns oueHb akTyalbHa JUIs
PETHOHOB PECYPCHOIO THUIA C TOYKHU 3PEHHSI BO3MOXKHBIX OTPAaHMYCHMH M CHMXKEHMS
KOHKYPEHTOCIIOCOOHOCTH TPOU3BOAMMON MPOXyKIWH. Llenb paboTBl COCTOMT B TOM,
9T00Bl Ha OCHOBE aHANIM3a METOAMYCCKHX IIOOXOAOB IO OIEeHKE 3(deKTHBHOCTH
pa3IMYHBIX MEXaHU3MOB YIJIEPOIHOTO PEryJIMpPOBAHUS U CLEHApUEB PA3BUTHS
9KOHOMUKHM Poccun OLEHHTH NOTEHLMANIbHbIE BO3MOXHOCTH 3KOHOMHKH Ky3zbacca
B TICPHOI KIMMAaTHUECKOM amanTanuu. BerieieHno, uto skoHomuka Kysbacca ciabo
OpUEHTHPOBAaHA HA CTPYKTYPHO-TEXHOJIOTMYECKYI0O MOAECPHHU3ALMIO Ul Iepexoja
K HU3KOYIJIEPOJHOMY Ppa3BUTHIO. DKOCHCTEMBI Ha Tepputopun Kysbacca obnamaror
MIOTCHIINAJIOM ITOTJIOMICHHS BEIOPOCOB MapHUKOBEIX ra3oB He Oonee 13 %. [lokazarenn
YIJIEPOA0EMKOCTH SKOHOMUKH CHU)KAIOTCSl B OCHOBHOM 32 CUET OIEePEeKaoLe TMHAMUKH
temrnoB pocta BPII Hajx morpeOiieHHEM TOIUTMBHO-3HEPIeTHUECKHX pecypcoB. Jlis
JIVII, TPUHUMAIOIINX PEIICHNE Ha YPOBHE PErHOHA, PEKOMEHOBAHO 0CO00E BHUMAHUE
YIAENUTh TeMIIaM BHEAPEHMs] HAWIYYIUUX JOCTYHHBIX TEXHOJIOTHH, THpakKupOBaHHE
ombiTa dQPEKTUBHBIX KIMMATHIECKAX CTPATETHil KOMIIAHUM, B TOM YHCJIE B CEKTOpE
3U3JIX. TlpennmoxkeHO B KadecTBE NEPCIIEKTHBHBIX TexHONOTMH B cekrtope 3M3JIX,
a TaKk)Ke BO3MOYKHOCTH y4acCTHsl KOMIIAHUN B PBIHKE YIJIEPOIHBIX €IMHUI] UCIIOIb30BaTh
co31anne KapOOHOBBIX TIOJIMTOHOB U (PEepM.

KnioueBble cj10Ba: MEXaHU3MBI YIJIIEPOJHOTO PETYIHpPOBaHUs, sKoHOMHKa Kysbacca,
CIIEHAPUHN HHU3KOYIJIIEPOJHOTO PA3BUTHS, YIIEPOIOEMKOCTh SKOHOMHUKH, KapOOHOBBIC

(bepmeI.

Hayunas cnenuansHocTs: 08.00.05 — 5KOHOMMKA U yIIPABICHUE HAPOIHBIM XO3SIHCTBOM.

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 | 103145 1 | 1330136 | 1331278 | 135408.3 | 1342077 | 1345983
ng’ec‘fﬁflig?;g ;E;’;‘f;t’i‘gn“’ns of - 121904.6 | 1219209 | 1239537 | 122672.9 | 122968
;*I‘Irlbﬁili::?;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
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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
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