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The basis of the company’s decarbonization is the effective management of greenhouse gas emissions. The article
visualizes in graphic material the forecast values of the mass of greenhouse gas emissions in the fuel and energy sector
of Russia until 2030 and determines the trends in their changes. Based on the results of the analysis, it was revealed that
in order to achieve a low-carbon development path, it is necessary to introduce additional measures to reduce greenhouse
gas emissions. The purpose of the scientific research is to develop a corporate carbon management system, which can
become a guideline for the development of corporate systems by Russian oil and gas companies.

A reliable system for recording and monitoring greenhouse gas emissions serves as the basis for obtaining up-to-
date, complete and reliable data. At the same time, for the quality control of the decarbonization process, a scheme of
interaction within the company should be clearly built. The development and implementation of a carbon management
system will allow the company to systematically reduce greenhouse gas emissions, which will create conditions for the
transformation of climate risks associated with government regulation into the category of opportunities such as entering
carbon markets, attracting investors, etc. The authors note that in most large Russian companies have already developed
and introduced carbon management systems into production.

After analyzing the current greenhouse gas accounting system of JSC “Zarubezhneft”, the authors propose to create
a carbon management system taking into account the specifics of the company, which consists in organizing activities on
the territory of different countries (Cuba, Bosnia and Herzegovina, Egypt, Uzbekistan, Indonesia, Vietnam and Russia).
It is proposed to adapt the methodological approaches for calculating greenhouse gas emissions to the requirements of
the legislation in force in the territory where the production facilities of the JSC “Zarubezhneft’” are located, and also to
apply national coefficients in the calculation to ensure more accurate emission estimates.

The result of the study is the development of the concept of the carbon management system of JSC “Zarubezhneft”.

Keywords: emissions management, greenhouse gases, decarbonization, climate change, sustainable development.
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OcuoBoii ferapbonusarui kKomnannu sipisiercsi dperTuBHOe yrpasieHue BbIOpocaMn NapHuKoBbIX razos. B craThe
BHU3Ya/IM3UPOBAHBI B rpadhuecknii Matepua IpOrHO3HbIe BHAYEHIST MACChl BBIOPOCOB TAPHUKOBBIX ra30B B TOIJINBHO-
sriepreTmaeckoM cerkrope Poccnn o 2030 1. m otrpesieenn Teren nm nx n3Merennii. [1o pesyrbraram anaimsa BISBIEHO,
YTO JITIST LOCTUIKEHIIST HU3KOYTJIEPOIHOTO IIYTH Pa3BUTHs HEOOXONMO BBEJICHIE OMOTHUTETHHBIX Mep [0 CHIKEHIIO BbI-
OpOCOB aPHITKOBLIX ra30B. Lles1b HayuHOro HeeaeJ0BAHIS 3aARII04ACTCS B pa3paboTKe KOPIIOPATHBHOI CHCTEMbI YITIe PO -
moro Meremrmenta AO «3apybeskiedTh», KOTOPas MOJKET CTaTh OPUEHTHPOM JIJI pazpaboTKI KOPTOPATHBIBIX CHCTEM
pPOCCHIICKIMI HeMTera30BBEIMI KOMITAHUSIMI.

Hayiésxuas cucrema yuéra u MOHUTOPUHTA BEIOPOCOB IIAPHUKOBBIX MA30B CIIYRUT OCHOBOI JIJIS HOJTYUeH IS AKTYaJIbHbIX,
TOJTHBIX T TOCTOBEPHBIX TAHTLIX. [IPI 9TOM [T RauecTBeHTOT0 KOHTPOJIS TIPoTecca TeRapOOnu3aTIII TOTKHA OBITH T6TKO
BBICTPOEHA CXeMa B3aMMOJICNCTBIA BHYTPH KoMmannn. PazpaboTka n BHepeHNe CHCTeMbl YITIEPOIHOTO MEeHEIIKMEeHTa
[103BOJINT KOMIIAHUH [IJTAHOMEPHO COKPAIIATH BLIOPOCHI IIAPHIKOBBIX Ia30B, UTO CO3[ACT YCJAOBUS ALt TpancdopMarum
KIMMATHIECKIX PUCKOB, CBA3AMIBIX ¢ TOCYIAPCTBEHHLIM PETYTIMPOBATIEM, B KATETOPHIO TAKNX BO3MOKIOCTEN KaK BHI-
XOJT Ha YIVIEPOJIHbIC PHIHKI, TIPUBICUCHIE NHBECTOPOB 1 Ip. ABTOPHI OTMEYAIOT, 4TO B GOTBITIHCTBE KPYITHBIX POCCHITCKIX
KOMIAHMIT yiKe pazpaboTaHbl 1 BHEJIPEHBI B IPON3BOJICTBO CHCTEMbI YIVIEPOIHOTO MEHE/KMEHTA.

[TpoanammsnmpoBas meficTBYIONTYO crmereMy yuéta mapunkoBoix raszoB 'K «3apybeskiedth», aBropaMn mpemmara-
eTCsT CO3/[ATh CUCTEMY YIJICPOJHOTO MEHEFKMEHTA ¢ YUETOM CIen(OUKN KOMITAHIN, 3aRI0YAIONICHCA B OPTaHI3AI[NI
JesTeIbHOCTH Ha TeppuTopun pazubix crpan (Ryba, Bocuus u leprieropuna, Eruner, Ya6exncran, Nuponesus, Beernam
n Pocenst). [pemaraeres aganminpoBaTh METOIITECKITE TIOAXO/B! IO PACTETY BRHIOPOCOB MAPHIKOBBIX TA30B K TPEOOBATIAM
3aKOHOJIATENILCTRA, AEHCTBYIONIETO HA TePPUTOPHUE PACTIONOKEHIIsI TIPOU3BOICTBeHHBIX 00bekToB 'K «3apybeskiedrny,

a TakryKe 1npu pac‘IéTe IIPpUMEHATH HalluOHaJbHbIE HOBd)d)HL[I’IeHTbI JUIA obecrieuen s 60Jee TOUHLIX OIEHOR OSMUCCUN.
P(—){}y.TIBTaT()M nccejaeoBanuA ABJIAETCA pa:;pa()()TRa ROHIENIMN CUCTeMbI YIVIePOJHOTO MeHe[sKMeHTa 'K (<33py6(—)?{(-

Herby.

Karoueswie crosa: yiupasJjaeHnue BI)I()I)()(Z&MH, IMapHUKOBbBIE I'a3bl, I[GH&'&[)6()HH3&L[H}I, N3MeHeHNe RJInmMara, y(!T()Il/’I‘IHB()e

pasBuriue.

Human activities create 18 gigatonnes of
carbon emissions each year in the fast carbon
cycle (biosphere, hydrosphere, almosphere) that
are nol absorbed by the oceans and land cover,
thereby upsetting the balance in the geochemical
carbon cycle [1].

Global baseline emissions of greenhouse
gases (GHG) are projected to be seven times the
level needed to keep global warming below 1.5
C by 2050 [2]. At the same time, according to
the results of a number of scientific studies, the
oil and gas industry will account for up to 25%
of the total emissions [3]. Today, sharehold-
ers, financial institutions and regulators are
increasing pressure on enterprises that do not
meet the requirements for reducing GHG emis-
sions, including taking on obligations to reduce
emissions, worsening financing conditions and
excluding assets from investment portfolios [4].

Projected scenarios for GHG emissions from
the fuel and energy complex of the Russian Fed-
eration, taking into account the implementation
of decarbonization measures for the period up to
2030, are presented in Figure.

Total GHG emissions from the fuel and
energy complex of the Russian Federation are
grouped into two scenarios according to the

criteria “with measures” (regulatory legal acts
and sectoral strategic planning documents
provide for both market (tax and tariff) and
administrative regulatory measures) and “with
additional measures” (measures to absorb and
reduce greenhouse gas emissions, such as in-
creasing the absorptive capacity of managed
ecosystems). The transition to a “low-carbon”
path of development is possible only with the
implementation of additional measures, i. e.,
according to the second scenario (Fig.).

Thus, in order to switch to the path of low-
carbon development on a national scale, it is
necessary to implement additional measures [7].

The main objective of the national policy
in the field of climate change mitigation is the
creation of effective carbon management systems
that allow setting goals and achieving results in
reducing greenhouse gas emissions [8].

Objects and methods of research

The object of the study is the integrated oil
and gas company JSC “Zarubezhneft”. Based on
the analysis of the historical stages of develop-
ment of the current greenhouse gas emission
accounting system and the company’s existing
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Fig. Greenhouse gases emissions in the fuel and energy complex of the Russian Federation (forecast values) [6]

experience in this area, priority areas for the
development of a carbon management system
in modern conditions were identified.

Using methods of the theoretical level (anal-
ysis, analogy, etc.), the concept of the corporate
carbon management system of JSC “Zarubezh-
neft” was developed and recommendations
were proposed for the development of corporate
guidelines for the quantitative determination of
greenhouse gas emissions, taking into account
the specifics of the company, which consists in
organizing activities on the territory of different
countries.

Analysis of the stages of development
of the current greenhouse gas emission
accounting system of JSC “Zarubezhneft”

JSC “Zarubezhneft” shares the goals and
objectives of the Strategy for the Social and
Economic Development of the Russian Federa-
tion with Low Greenhouse Gas Emissions until
2050 and recognizes the importance of address-
ing climate change challenges in the context of
sustainable and responsible business, taking into
account the main trends in regulation in the field
of GHG emissions and combating climate change
in the regions of presence and in the main sales
markets [9].

In connection with the development in
the Russian Federation of a system for moni-
toring, reporting and verifying the volume of
anthropogenic greenhouse gas emissions, JSC
“Zarubezhneft” has been working since 2014 to
develop a system for accounting for greenhouse
gas emissions. Since 2014, the Instruction on the

procedure for preparing and submitting initial
data for calculating greenhouse gas emissions
has been put into effect. Since 2015, the calcula-
tion of the level of greenhouse gas emissions by
the production assets of the Russian segment
has been carried out.

In 2022, in order to develop and implement
the decarbonization action plan, a centralized
resource was created on the basis of the corpo-
rate center to coordinate efforts at all levels of
the company, support work on the preparation
of measures and their preliminary assessment.
Work is underway to form a functional strategy
for sustainable development and decarbonization
of the company.

In the same year, work began on the develop-
ment of a carbon management system. For all as-
sets of the company, an inventory of greenhouse
gas emissions was carried out, a base year was
determined, and the carbon footprint of products
was calculated. The assessment was made for
three scopes: direct emissions (scope 1), indirect
energy emissions (scope 2) and other indirect
emissions (scope 3). The results obtained will
be analyzed to set targets for achieving the com-
pany’s low-carbon development model.

In 2023, it is planned to develop a regulation
and scheme for interaction between enterprises
and divisions of JSC “Zarubezhneft” on carbon
management and decarbonization of the com-
pany.

In the same year, it is planned to automate
accounting for greenhouse gas emissions — as
part of the development of the operational moni-
toring center system, a section on accounting for
greenhouse gas emissions is being prepared for
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launch. The data in the information system will
be updated on a monthly basis.

JSC “Zarubezhneft” also implements mea-
sures and programs for the development and
implementation of renewable energy sources in
the regions of its presence.

In addition to the development of renewable
energy sources, JSC “Zarubezhneft” is imple-
menting a gas program for the rational use of
associated petroleum gas. Its main goal is to
reduce the negative impact on the environment
by increasing the use of associated petroleum
gas and reducing the volume burned at flares.

Another measure aimed at reducing green-
house gas emissions is to increase the company’s
energy efficiency. This program is based on
the rational use of lighting, the use of energy-
efficient electric motors, the use of emergency
heating in administrative buildings, raising
awareness of employees about the need to save
electricity and fuel in the production process, etc.

Consistent and full-fledged implementa-
tion of these programs has become the basis for
creating a common strategy in the field of sus-
tainable development and decarbonization of the
activities of individual assets and the company
as a whole.

The concept of the carbon management
system of JSC “Zarubezhneft”

A company’s carbon management system
should include three main elements: inventory,
strategy and monitoring [10]. At the same time,
the inventory of greenhouse gas emissions is the
central element of the system. Based on the base
year inventory data, targets are set to reduce
greenhouse gas emissions [11].

Inventory. During the inventory process,
the company defines organizational boundar-
ies. The purpose of this stage is to form a list of
sources that are under the operational control of
the company [12].

To determine the current level of greenhouse
gas emissions, both the calculation method and
the instrumental one can be used. Quantification
methods should provide a minimum level of error.
At the same time, countries approve their own
emission factors at the national level. Taking into
account the peculiarities of the organization of
JSC “Zarubezhneft” activities in different coun-
tries, in order to minimize the error, it is proposed
to adapt national methodological approaches to
the calculation of greenhouse gas emissions of
Russian and foreign assets. At the same time,
in order to publish the consolidated results of

calculations of GHG emissions, a unified ap-
proach based on international methodological
documents should be adopted [13].

Based on the results of the inventory, a reg-
ister of greenhouse gas emissions is compiled,
on the basis of which targets are set to reduce
greenhouse gas emissions [14].

Carbon reporting is prepared in accordance
with the requirements of the law and reflects the
results achieved by the company in reducing
greenhouse gas emissions [15].

Monitoring of GHG emissionsisintended to
update the emission register. Through monitor-
ing, the status of implementation of measures to
reduce greenhouse gas emissions is controlled
and their effectiveness is assessed [16].

The collection, processing and storage of
data are regulated by the relevant corporate docu-
ments. To automate the accounting of greenhouse
gas emissions, an information system can be pro-
vided in the company. JSC “Zarubezhneft”plans
to launch a section for monitoring greenhouse
gas emissions as part of the development of the
operational monitoring center system.

Data control and management procedures
are designed to control the quality of the green-
house gas register and should be integrated into
the corporate governance system [17].

The strategy of sustainable development
and decarbonization ensures that the goals and
activities of the company are in line with the
main directions of state policy in the field of
reducing greenhouse gas emissions. To effec-
tively manage emissions, the company defines
a base year and sels targets based on the emis-
sions forecast [18].

To achieve the goals of the strategy, an ac-
tion plan is developed and implemented to reduce
greenhouse gas emissions [19], which may in-
clude measures aimed at introducing renewable
energy sources and increasing energy efficiency,
implementation of forest climate projects [20].

The concept of the carbon management sys-
tem of JSC “Zarubezhneft” is shown in Figure 2.

The carbon management system allows,
under changing conditions, to evaluate options
for managing greenhouse gas emissions and
make the most effective decision to achieve the
goals [21].

Development of corporate guidelines
for the quantitative determination
of greenhouse gas emissions

One of the important tasks in the develop-
ment of corporate guidelines for the quantifica-
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report, a unified approach based on international methods is used
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Fig. 2. The concept of the carbon management system of JSC “Zarubezhneft”

tion of GHG emissions for a company with a
presence in different countries is to ensure the
compatibility of guidelines with national inven-
tory methodologies [22].

The purpose of developing corporate guide-
lines is to adapt national methodologies for
calculating GHG emissions to the operating
conditions of subsidiaries located both in the
Russian Federation and in foreign countries

[23].

When developing corporate guidelines,
Russian methodological documents (Order of
the Ministry of Natural Resources of the Rus-
sian Federation of May 27, 2022 No. 371, Order
of the Ministry of Natural Resources of the
Russian Federation of June 29, 2017 No. 330)
and international methodological documents
(IPCC Guidelines, GHG Protocol), since these
documents describe in detail the calculations of
GHG emissions by the main categories of the
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inventory, as well as national methodological
documents that are in force in the territories of
the countries where the company operates [24].
Methodological guidelines should take into
account the calculations of all types of GHGs,
regulated by national regulations in the coun-
tries where the company operates [25].

For the storage and operational use of data,
the guidelines should provide for forms and
periods of reporting with the appointment of
responsible persons. Reporting forms should be
designed with internal use in mind, and should
also include reporting at the state level [26].

Due to the all-Russian trend towards digi-
talization and import substitution of foreign
software, guidelines should include not only a
detailed description of the quantitative calcula-
tion procedures with indication of regulatory
documents, but also a description of business
processes for further correct integration into
the already existing model for monitoring oil
and gas production processes [27]. The purpose
of this model is the online monitoring mode.
Greenhouse gases emissions in this system are
an integral part of the overall process [28].

To adapt the developed corporate guidelines
to the national conditions of the countries where
the company operates, as well as for ease of use,
they may additionally include: 1) available na-
tional energy coefficients; 2) IPCC default coef-
ficients; 3) GHG types regulated for calculation
by national regulatory documents; 4) nationally
accepted global warming potentials; 5) rules
and procedures for internal audits (including
reconciliation of information from documents
with data from metering devices).

Guidelines should be systematized, set out
as simply and clearly as possible. Recommended
methods should be substantiated by references to
a regulatory and prescriptive document.

Conclusion

Commitment to the goals of low-carbon
development and presentation of the results of
its activities in terms of the scale of the impact
on the climate and the reduction of greenhouse
gas emissions are the most important tasks for
achieving carbon neutrality.

The introduction of a carbon management
system will allow the company to apply a unified
approach to managing greenhouse gas emis-
sions, monitor the effectiveness of measures
to reduce emissions, including the use of both
internal reserves (energy efficiency measures,
implementation of climate projects, carbon cap-

ture utilization and storage projects — CCUS)
and external opportunities (entry into carbon
markets, work with suppliers), adapt to climate
change and build effective interaction with gov-
ernment agencies and stakeholders.

Based on the results of the analysis of the
current greenhouse gas emission accounting
system, the concept of the carbon management
system of JSC “Zarubezhneft” was proposed,
taking into account the specifics of the company,
which consists in organizing activilies on the
territory of different countries

The article was prepared with the support of
the grant of the President of the Russian Federation
NSh-5187.2022.2 for state support of young Rus-
sian scienlists and state support for leading scien-
tific schools of the Russian Federation within the
Jramework of the research topic “Development and
Jjustification of the concepl, an inlegraled model
of resilience — diagnosing risks and threals lo the
securily of regional ecosystems and technology of its
application based on the digital lwin”.
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