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Abstract. This study examines the key aspects of integrating «green» information
technology into modern banking operations, exploring how this can drive the joint development of
digitalisation and environmental sustainability within the financial sector. It reveals the conceptual
foundations of Green IT, which involves designing, producing, using and disposing of information
and computing systems in a way that minimises negative environmental impact. The research's
scientific novelty lies in its comprehensive analysis of the role of «green» information technologies
in the ESG transformation of the banking sector, where environmental criteria are integrated into
financial institutions' IT infrastructure and business processes. The author convincingly
demonstrates a paradigm shift from traditional digitalisation to sustainable technological
transformation, where the implementation of digital solutions is accompanied by measures to
improve energy efficiency and reduce the carbon footprint. This work's methodological value lies in
its systematic identification of key areas for implementing «green» IT solutions, such as paperless
technologies, cloud infrastructures, energy-efficient data centres, digital document management
systems and remote service technologies. The study identifies the mechanisms by which digital and
environmental innovations reinforce each other to create a synergistic effect of environmental and
economic efficiency. The practical significance of the study is confirmed by a detailed analysis of
successful case studies from leading Russian banks. It highlights the two-way impact of «green» IT
on the banking sector: digital technologies reduce material and energy consumption, making banks
more environmentally friendly, while a focus on environmental goals stimulates the adoption of
cutting-edge digital solutions. The author justifies the development of a more sustainable and
efficient banking model.

Keywords: «green»; information technology; sustainable development of commercial
banks; greening of the banking sector; banking sector.

Introduction
In today’s environment, the banking sector is paying particular attention to the concept of
«green» information technology («Green» IT) - the practice of developing and using

environmentally sustainable computing technologies. The relevance of this topic stems from the
need to reduce the negative environmental impact of banking activities whilst simultaneously
improving the efficiency of business processes.

The digitalisation of financial services opens up new opportunities for making the banking
sector more environmentally friendly:

— on the one hand, the adoption of digital technologies makes it possible to reduce paper-
based document flow, optimise the operation of data centres and lower energy consumption;

— on the other hand, the growth in data volumes and computing demands a careful approach
to energy conservation and reducing the carbon footprint. Thus, green information technologies in
the banking sector represent an important area at the intersection of digital transformation and
sustainable development, enabling the achievement of a synergistic effect of environmental and
economic efficiency.
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Materials and research methods

The methodological and informational basis for this work was provided by the works of
scholars on the subject of «green» technologies and the banking sector, including A.K. Bakharev
[1], B.B. Rubtsov [2], S.E. Dubova [3], L.A. Maisigova [4], G.A. Buryakov [5], T.Ya.
Aleksandrova [6], E.Sh. Zhumaksanov [7], S.E. Prokofiev [8], D.E. Morkovin [9], M.Kh. Khalilova
[10], E.I. Vorobyova [11], O.G. Blazhevich [12], M.A. Abramova statistical data for recent years
from official sources (Bank of Russia, World Bank, OECD), as well as reports on sustainable
development and ESG initiatives from leading banks.

Research results

The concept of «green» IT encompasses a range of approaches to the design, manufacture,
use and disposal of information and computing systems, with a view to minimising their negative
impact on the environment. In other words, «Green» IT implies that at every stage of the IT
equipment and processes’ life cycle - from the selection of materials and energy consumption of
equipment to the management of electronic waste - technologies and methods are applied that
ensure environmental sustainability. In the banking sector, the adoption of «green» information
technologies has become part of a broader ESG (Environmental, Social, Governance) strategy and
«green» banking, aimed at reducing the carbon footprint of financial institutions and supporting the
principles of sustainable development. International initiatives, such as the UN Principles for
Responsible Banking and the Paris Agreement on Climate Change, are encouraging banks to
integrate environmental criteria into their operations, including their IT infrastructure and business
processes.

It is important to emphasise that «green» information technologies form part of the banking
sector’s sustainable development paradigm. The balanced implementation of digital
(«digitalization») and environmental («greening») innovations enables banking organisations to
simultaneously improve service quality and reduce environmental damage. Researchers note that
the harmonious development of the digital economy and the «green» economy create a synergistic
effect, contributing to sustainable growth. For banks, this means that digital transformation (the
shift to remote services, big data, cloud solutions, etc.) is accompanied by measures to improve
energy efficiency and reduce emissions, so that digital progress does not lead to an increase in the
carbon footprint.

In Russia, the digitalisation of the banking sector has been progressing rapidly in recent
years, and at the same time, the largest banks have begun implementing programmes to reduce the
environmental impact of their operations. Let’s look at a few examples of successful initiatives.

Example 1: Sberbank — reducing paper-based document flow and environmental
programmes. As the country’s largest bank, Sberbank has launched a large-scale initiative to
transition to paperless technologies across all possible processes. As a result, between 2018 and
2019, the bank achieved a significant reduction in office paper consumption. Whereas in 2018
Sberbank used around 3.5 billion sheets of paper, by the end of 2019 this figure had fallen to 2.9
billion sheets — a reduction of 596 million sheets (equivalent to saving around 50 000 trees). The
savings continued: in the first half of 2020, the bank reduced its paper consumption by a further 263
million sheets (saving around 22 000 trees).

Sberbank has set a target for 2021 to reduce its annual paper consumption to 1,7 billion
sheets (8 500 tonnes) - more than half the 2018 level, which will save around 102 000 trees per
year.

The 1,34 billion sheets saved over two years amount to 6 700 tonnes of paper, or 110 000
trees saved from felling. This trend is illustrated in Figure 1.

Next, we present the key IT solutions for Sber’s ESG transformation (Fig. 2).
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1- Figure. Paper consumption at Sberbank: 2018 vs 2019 and the target for 2021 (billion
sheets) (compiled from data)
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2- Figure. Key IT solutions for Sberbank’s ESG transformation (Sberbank’s 2024
Sustainability Report)

It should be noted that Sberbank is also implementing other «green» IT solutions. Internal
documents are being converted to electronic format wherever possible (using an ECM — Enterprise
Content Management — system for managing digital documents), and convenient digital services
have been developed for customers, enabling them to dispense with paper statements and forms.
Representatives of the commercial bank note that today paper is used only where required by law or
at the request of customers; in all other cases, electronic interaction technologies are in place.
Furthermore, Sberbank is investing in the modernisation of its engineering systems and data
centres: smart climate and cooling control is used in server rooms (supplying cold air strictly as
needed, using energy-efficient free-cooling systems), mechanical energy storage systems have been
installed to replace batteries, and the voltage in power supply systems has been increased to 20 kV
to reduce losses, etc.

According to the commercial bank, such measures not only reduce environmental damage
but also yield tangible economic benefits through savings in electricity and resources. Sberbank is
actively promoting green energy: in 2022, it announced plans to source part of its electricity from
renewable sources, aiming to reduce indirect energy-related CO> emissions by 4% in 2022 alone.
Sberbank’s climate strategy sets out targets to achieve full carbon neutrality for its operational
(Scope 1 and 2) emissions by 2030, with an interim target of reducing Scope 1 emissions by 5% and
Scope 2 emissions by 15% from 2019 levels by 2023; these steps enable Sberbank to strengthen its
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image as an environmentally responsible company and a leader in ESG transformation in the
Russian Federation.

Example 2: VTB — the «Paperless Bank» programme. Another leading Russian bank — VTB
Bank (PJSC) Group — launched the «Paperless Bank» project at the end of 2020, aimed at the
comprehensive digitalisation of document management and services. Over a two-year period
(2021-2022), VTB Bank (PJSC) converted 97% of all internal documents to electronic format,
implementing digital data storage and processing systems, and virtually eliminated the printing of
customer forms and contracts. Today, 99% of the most popular transactions for private individuals
are available remotely, without the need to visit a branch. The results are impressive: over two years
of using paperless technologies, VIB has reduced paper consumption by 900 million sheets (over 4
500 tonnes), saving around 100 hectares of forest from being felled. The financial savings amounted
to over 3, 5 billion roubles, achieved through reduced costs for paper procurement, printing and
logistics. VIB reports that it will now save over 2 500 tonnes of paper annually thanks to the
solutions it has implemented. For customers, this has resulted in simpler interactions: for example, a
comprehensive service agreement now fits on a single sheet of paper, whereas previously it could
run to dozens of pages. Digital signatures and transaction confirmation via a mobile app are widely
used. VIB’s programme demonstrates not only environmental but also operational benefits:
customer service times have been reduced, document storage has been simplified, and the risks of
data loss have been lowered. VTB publicly emphasises the environmental aspect of these changes,
thereby enhancing its reputation among customers and investors as a «green» bank.

Example 3: «T-Bank» — its own energy-efficient data centres. It is well known that it was
originally established as a digital bank with no branches, which in itself reduces its environmental
footprint (no energy is wasted on maintaining a network of offices, fewer customer journeys by
public transport, etc.). However, business growth has led to an increase in computing power
requirements. In 2024, the «T-Technologies» group (the «Tinkoff» brand) announced the
construction of its own network of large data centres from scratch, built to modern «green»
standards from the outset. The project envisages the construction of two data centres in special
economic zones by 2027, with a phased expansion to 3 000 server racks in each. The key feature is
the use of Direct Free Air-Cooling technology in combination with traditional methods, which will
be a world first for banking data centres of this scale. According to calculations, this solution will
significantly reduce energy costs for air conditioning and achieve a PUE of ~1,15. Furthermore, the
heat generated by the equipment is planned to be used to heat nearby urban buildings (so-called
recuperative heating), which will further improve overall energy efficiency. Investments in this
project will pay for themselves both through savings on premises rental (expected savings of ~26
billion roubles by 2030, according to the group’s estimates) and through reduced operating costs -
annual savings once the data centre reaches full capacity are forecast at 10 billion roubles.

«T-Bank» is therefore striving to combine its business objectives (providing its own rapidly
growing ecosystem with a reliable IT infrastructure) with environmental goals - the new centres
must minimise their carbon footprint and serve as the foundation for the company’s carbon-neutral
growth in the future. This case study illustrates that even digital-only banks without branches are
paying attention to «green» IT, emphasising energy efficiency and the use of innovation as their
digital platforms grow.

In addition to the examples given, other banks in Russia are also introducing elements of
«green» technology. For example, Alfa-Bank and Gazprombank report that they have switched a
significant proportion of their customer communications to electronic formats (e-statements,
notifications via an app instead of paper letters), The Russian Agricultural Bank is implementing a
«green office» programme (energy-saving equipment, separate waste collection, paper savings), etc.

As a mega-regulator, the Bank of Russia is making a huge contribution: in recent years,
there has been accelerated development of remote banking services, instant payment systems and
other digital services, which indirectly reduce the need for customers to visit branches and use
paper. Statistics confirm this trend: the share of cashless transactions in retail turnover in the
Russian Federation has risen from ~30% in 2016 to ~75% by 2024 (according to the Bank of
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Russia), whilst the number of bank branches has fallen (a reduction in the number of branches
means lower resource consumption for their maintenance). All these facts indicate that the
digitalisation of the Russian banking sector is accompanied by a positive environmental impact,
particularly where banks pursue a targeted policy on «green» information technologies.

Conclusion

Consequently, the following conclusions and recommendations have been drawn during the
course of this study. «Green» information technology is becoming an integral part of the strategic
development of the banking sector in the context of the digital economy and the global challenges
of sustainable development. «Green» IT in the banking sector is a comprehensive concept
encompassing the optimisation of internal processes (the transition to electronic document
management, improving the energy efficiency of data centres, the use of cloud solutions, and the
management of IT resources taking into account their life cycle) and the development of new
technological approaches that reduce banks’ environmental footprint.

The role of «green» IT in the digitalisation and greening of the banking sector is defined by a
mutually reinforcing effect: when applied correctly, digital technologies can significantly reduce
material and energy consumption, thereby improving banks’ environmental performance, whilst a
focus on environmental goals, in turn, encourages banks to adopt cutting-edge digital solutions
(such as remote banking systems instead of physical branches). This two-way process leads to the
development of a more sustainable and efficient banking model that meets ESG objectives.

Specific «green» IT solutions deliver tangible results. The switch to paperless technologies
saves hundreds of millions of sheets of paper annually, saving tens of thousands of trees and
reducing operating costs. The modernisation of data centres and the transition to «green» energy
reduce energy consumption by tens of per cent, cutting carbon emissions and costs. Cloud
technologies and virtualisation enable the optimisation of banks’ IT infrastructure, making it more
flexible and environmentally friendly. Examples of successful case studies include a reduction of
over 50% in paper usage at Sberbank over several years, savings of 3,5 billion roubles and the
preservation of 100 hectares of forest at VIB over two years, and T-Bank’s plans to build data
centres with record-low PUE figures - all confirm that «green» IT proves its worth from both an
environmental and an economic perspective.
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KA3IPI'TI 3BAMAHT'BI BAHK ICIHE «’KACBLJI» AKITAPATTBIK
TEXHOJIOT'UAJIAPABI EHI'T3Y
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Peceit ®enepanusics! YKiMeTi xkaHbIHAaFbl Kapbl yHUBEpCUTETI KOFaphl O111M OepyIiH
benepanabk MEMIIEKETTIK OI0/DKETTIK O11iM Oepy MekeMmeci, Mackey, Peceit
e-mail: shakizada.niyazbekova@gmail.com

Anparna. byn 3epTrey KapKbl cCalachlHOArbl MUQPIBIK JaMy MEH OKOJIOTHSIIBIK
TYPaKTBUIBIKTBIH ~CHHEPreTUKAJBIK JaMyblH JKEIENJETEeTIH KaTalu3aTrop pEeTIHAE «Kachl»
aKmaparTblK TEXHOJIOTHUSJIApAbl Ka3ipri 3aMaHfbl OaHKTIK OlepauMsulapFa €HTI3yIlH Herisri
acIeKTiJepiH KapacThIpaJibl. Makana  «KachUD» aKnmapaTThIK  TEXHOJOTHUSUIIAP.IbIH
TY>KBIPBIMAAMAJIBIK HET13/I€pPIH aKIapaTThIK JKOHE €CenTey JKyHenepiH kobanay, eHipy, naiiganany
KOHE KO TICUIJEPIHIH KUBIHTBIFBI PETiHJIE alllbIll KOPCeTe/l, COHBIMEH Oipre KOpIlaraH opTara
Tepic ocepiH azaTaapl. 3epTTEyAiH FBUIBIMH JKaHAIBIFBI — OaHKTIK cekTopasiH ESG
TpaHchopMalUAChl KOHTEKCTIHJE «XKAChD» aKMapaTThIK TEXHOJIOTUSIIAPABIH POJiH >KaH-KaKThI
Tangayaa, MYHIA OKOJOTHSUIBIK  KPUTEPUIIEp KapKbl WHCTHTYTTApBIHBIH — aKIapaTThIK-
TEXHOJOTHSUIBIK MH(PaKYpbUIBIMBIHA JKoHE OW3HEC-TpoLecTepiHe eHri3iieni. ABTOp ASCTYpIi
U pIaHIbIpyIaH TYPAKThl TEXHOJIOTHSUIBIK TpaHC(HOpMAIUsIFa MapagiurMallblK aybICBIMIIBI CEHIMTI
TYpA€ KepceTeli, OHJa HHU(PIBIK IIemIMISpAl €Hri3y »HEprus THIMIUITIH apTThIpy KOHE
KOMIpTETi 131 a3aiTy mapaiapbIMeH Oipre Xypei.

Bys1 KYMBICTBIH METOAOJIOTUSUTBIK KYHABUIBIFBI «okacbun» [T mienrimaepid eHri3yaiH Herisri
OarpITTapblH JKYHelleyiH/Ae: Kara3Chl3 TEXHOJOTHSUIAp, OYITTHIK HHGPaKypbUIBIMIAp, IHEPrus
YHEMJICHUTIH JepeKTep OpTalbIKTapbl, HU(QPIBIK KYKaT aiHaJIBIMBI KyHesnepl *oHE KalllbIKTaH
KBI3MET KOPCETY TEXHOJOTHSIIApBL. 3epTTEY CAaHIBIK KOHE JKOJIOTHSIIBIK WHHOBAIMSIAPIBIH Oip-
OipiH HBIFAUTHIN, SKO-5KOHOMUKAJBIK THUIMAUIIKTIH CHHEPreTUKAJBIK OCEPiH  TYABIPATHIH
MEXaHU3MJIEP/Il aHBIKTAWBI. 3€pTTEYAiH MPAKTHKAIBIK MaHBI3BI KETEKIl PECEisik OaHKTEpiH
TaOBICTBI 1C-TOXKIpUOENEPiH erKeH-Ter ke Tanaay apKpUIbl pacTalaibl. 3epTTey acepliH
€KDKAKThl ~CHUIIATBhIH aWKBIHIAANABl KoHE OaHKTIK cekTopharbl <okacbu» IT:  mudpibik
TEXHOJIOTHSUIAD MAaTEPUAJBIK >KOHE OHHEPIUs IIBIFBIHBIH a3alThIN, OaHKTEPIi HSKOJOTHSIIBIK
TYPFBIAAH THUIMJI €Teli, ajl OJKOJOTHUSIBIK MakKcaTTapFa OachIMIBIK Oepy O03bIK ITU(PIBIK
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menrMAep/Il eHTi3yai biHTananabIpansl. ABTop ESG Karumamapsl MeH XalbIKapaliblK TYPAKThI JaMy
OacTamanapblHa COHKEC KEJIETiH aHaFypiibIM TYPAKThl JKOHE THIMJi OaHKTIK MOJENbII JaMbITYAbI
yCbIHabl. by xyMbic xkahaHIBIK KOJOTHSUIBIK ChIH-KaTepiiep KOHTEKCTiHIe OAHKTIK CEKTOPJBIH
TpaHcHOPMANHSICHIH TYCIHYTE €JIeyJli YJIeC KOCAbl, OJIIECHETIH YKOIOTUSIIBIK )KOHE SKOHOMUKAIBIK
HOTIDKENIEepl 0ap TEXHOJIOTHSUIBIK MHHOBAIMSIIAP apKbUIBI TYPAKTHI 1AMy TYKbIPBIMIaMaChIHBIH
MPAKTUKAJIBIK iICKE aCBIPBUTYBIH KOPCETE/II.

Tyiiin ce3mep: <«oKachUD» aKMapaTThIK TEXHOJOTHIIAP, KOMMEPIHSIBIK OaHKTEpIIiH
TYPaKTHI 1aMybl; OAHKTIK CEKTOP/IbI XKaChUIIaHIBIPY; OAHKTIK CEKTOP.
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COBPEMEHHYIO BAHKOBCKYIO COEPY

Husszoexosa II1. Y.
denepanbHOE rOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHNUE BBICILIETO
obpazoBanus «PuHaHCcOBbIN yHUBepcuTeT npu [IpaBurenscrBe Poccuiickoil @enepanuny,
r. Mocksa, Poccust
e-mail: shakizada.niyazbekova@gmail.com

AnHotauusi. MccnemoBanme ocBemaer (QyHIAMEHTAJIbHBIE aCMEKThl  HWHTETPALuU
«3EJIeHBIX» HH(OPMAIIMOHHBIX TEXHOJOTUH B COBPEMEHHYIO OaHKOBCKYIO IESTEIBHOCTh Kak
KaTajau3aTopa CHHEPreTHUYECKOTO pa3BUTHUSI IPOLECCOB LU(PPOBU3ALMKU U  DKOJOTU3ALUU
¢unancoBoro cektopa. Pabota packpeiBaet koHentyaibHble ocHOBBI Green IT kak cOBOKYymHOCTH
MOJIXOI0B K MPOEKTHPOBAHUIO, MPOU3BOACTBY, MCIIOJIB30BAHUIO U YTHIM3AIMA HH()OPMAITIOHHO-
BBIYHCIIUTEIBHBIX CUCTEM C MMUHMMM3ALMEN HEraTUBHOI'O BO3JCHCTBHS Ha OKPYXKAIOIILYIO CPELy.
Hayunass HOBH3HAa WHCCIEIOBAaHMS 3aKJIIOYACTCSI B KOMIUIEKCHOM aHAIM3€ POJH  «3EJIEHBIX»
MHGOPMAIMOHHBIX TeXHoJoruil B KoHTekcTe ESG-Tpanchopmanyu OaHKOBCKOTO CEKTOpa, Ie
JKOJIOTMYecKue Kputepun uHTerpupytorcss B UT-unHppacTpykTypy #  OHU3HEC-TIPOLIECCHI
(UHAHCOBBIX YUpPEXJICHUH. ABTOp YyOEAHUTENBHO JEMOHCTPUPYET MapaJurMajibHbI CHBHUT OT
TPAIUIIMOHHON MUGPOBU3ALUU K YCTOMYMBONW TEXHOJOTHYECKON TpaHCHOpMAIMH, TMPU KOTOPOM
BHeIpeHHE LU(POBBIX PEIICHUH COMPOBOXKIACTCA MEPONPUATHAMU MO SHEProdPPEeKTUBHOCTH U
CHIDKEHHIO  YIJIepoJHOro  ciena. MeTojonornyeckass LEHHOCTh  pabOThl  ONpejaenseTcs
cucTeMaTHh3alyel KII0UeBbIX HalpaBlieHUH BHeOpeHus «3eneHbix» MT-pemennii: 6e30ymakHbIe
TEXHOJIOTHH, O0JIauHble WH(PACTPYKTYpHI, SHEprocOeperawime MeHTPsl 00padOTKH JTaHHBIX,
CHCTEMBbl YIpPaBICHUS LUPPOBBIMU JOKYMEHTaMH, TEXHOJOTHH AMCTAHIIMOHHOTO OOCITYyXMBAaHUS.
HccnenoBanue BBISBISET MEXAaHHW3Mbl B3aUMHOTO YCHJIEHUS LU(POBBIX U 3KOJOTHYECKHX
WHHOBAIMH, (OPMHUPYIONIUX CUHEPTETHUECKUH APPEKT IKOJIOr0-3KOHOMUUECKOH FPPEKTUBHOCTH.
[IpakTiueckas 3HAUUMOCTbh HCCIEAOBAaHUS MOATBEPHKIAETCS JETalbHBIM AHAIM30M YCHEIIHbIX
KEeHCOB BEOyIIMX pPOCCHMCKUX OaHKOB. lccienoBaHue BBIABISET JIBYCTOPOHHHUH —XapakTep
BnusiHUS «3eneHbpix» WT Ha OaHKoBCKyl cdepy: mudpoBbIe TEXHOJOTUH CIOCOOCTBYIOT
COKpAIllEHUI0 TOTpeOJIeHUs] MaTepuajioB W DHEPruM, IOBBIIIAS SKOJOTUYHOCTh OaHKOB, a
OpHUEHTAIMsI Ha SKOJOTHMYECKHE eI CTUMYJIHUPYET BHEApPEHHE MEepelOBBIX HU(POBBIX pelIeHUH.
ABTOp 000CHOBBIBaeT (opMupoBaHHue Oosee ycTounBod M 3((ekTuBHON OGaHKOBCKON MojeiH,
otBevarouieil npuHunaM ESG u MexayHapoJHbIM MHUIIMATHBAM YCTOWYMBOTrO pa3BuTus. Pabota
BHOCUT CYIIECTBEHHbII BKJIaJ B NMOHMMaHHE TpaHCPOpMaluu OAHKOBCKOT'O CEKTOpa B YCIOBHUSX
IJI00aJTBHBIX JKOJIOTMUYECKHUX BBI30BOB, JIEMOHCTPUPYS MPAKTUYECKYIO pPeaIu3alyi0 KOHLEMLUU
YCTOMYMBOTO Pa3BUTUS YE€pPE3 TEXHOJIOTMYECKHE MHHOBALMM C W3MEPUMBIMHU SKOJIOTMYECKUMH U
SKOHOMHUYECKUMU PE3yJIbTaTaMH.

KiawueBble ciioBa: «3el€Hble» HMH()OpPMAIMOHHBIE TEXHOJOTMH; YCTOWYMBOE pPa3BUTHE
KOMMEpYECKHX 0aHKOB; SKOJIOTH3AIMsI 0AaHKOBCKOU cpepbl; OAaHKOBCKUI CEKTOD.
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