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Digital payment technologies and interbank clearing in the
Republic of Kazakhstan in terms of digitalization

Abstract

Object: To analyze background and implementation conditions of national digital currency in Kazakhstan in the
conditions of digitalization and forecast the development of digital money in Kazakhstan using economic and statistical
modelling. To develop the electronic money circulation system, second-tier banks, which are the main subjects of the
financial market, provide remote services, develop strategies for general development, which prescribe rational ways to
attract customers to remote service, apply modern technologies and improve the system of cashless money circulation,
both nationally and internationally.

Methods: Statistical resources of the Committee of statistics of the Ministry of National economy of the Republic
of Kazakhstan were used in the paper. Methods of deduction and systematization were applied. In this study an extrapo-
lation forecast was made for the indicator “the volume of payments in the interbank money transfer system and the in-
terbank clearing system” for 2021-2023.

Results: Nowadays financial ecosystems based on digital technologies are being actively implemented. This trend
is noticed in different countries of the world. It opens new possibilities for development of national currencies. Com-
mercial banks are creating new types of digital money by incorporating them into traditional economic interactions.

Conclusion: Kazakhstan is a perspective region for the implementation of its own digital currency. The country's
unique geographical position, economic relationships with China, Russia and the West, the presence of international
technology giants in the country make the electronic tenge a popular financial instrument that will significantly improve
the competitiveness of the Kazakhstani economy, increase its attractiveness with similar projects from other countries at
the global level. The concept of introducing digital currency and its transition to widespread use in Kazakhstan will
ensure not only the creation and development of completely new ecosystems of financial products and services, but also
the modernization of existing “traditional” ones.

Keywords: finance, national currency, money circulation, digitalization, innovation, payment system.

Introduction

The introduction and widespread use of new generation of digital currencies will help to change pay-
ment, clearing and interbank settlements significantly, increasing their efficiency, security, instant settle-
ments and reducing financial transaction risks.

The increase in the level of digitalization of services in Kazakhstan stimulates an increase in the system
of online payments and money transfer among population.

In general, for the analyzed 2020, 41.6 million transactions amounting to 538.8 trillion tenge were car-
ried out through the Interbank Money Transfer System (IMTS) and the Interbank Clearing System. Com-
pared to the same period in 2019, the number of payments in these payment systems increased by 21.4% (by
7317.5 thousand transactions), the amount of payments decreased by 16.9% (by 109.4 trillion tenge).

29.6 million electronic payment messages in the amount of 5.9 trillion tenge were sent through the spec-
ified system in 2020. Compared to 2019, the number and amount of payment messages in the QMS increased
by 32.5% (by 7259.0 thousand documents) and 2.2% (by 124.0 billion tenge) respectively.

In general, 144.5 thousand payment messages in the amount of 28.6 billion tenge were passed through
the Interbank Clearing System per day in 2020, which is 33.1% more than in 2019 in terms of the number of
payments (by 35.9 thousand transactions) and 2.7% (by 0.7 billion tenge) on the amount of payments.
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During the pandemic, the number of online transfers and payments in mobile and Internet banking had
increased by 18%. It is interesting to note that after the weakening the regime of pandemic, the indicator de-
creased slightly — to 16%. Thus, the population of Kazakhstan continues to use online services actively.

The volume of non-cash payments in 2020 amounted to 18.7 trillion tenge (43.6 billion dollars). Ac-
cording to analytical data, this is 2.7 times more than at the same period in 2019. Also, there is an increase in
the share of non-cash payments from card turnover for the year from 40.1% to 64.2%.

A significant volume of non-cash payments are performed through Internet and mobile phones: 15.1
trillion tenge (35.2 billion dollars) — it is 3.2 times more than last year.

POS terminals account for 3.5 trillion tenge (8.1 billion dollars), an increase over the year by 59.4%.
Other systems for conducting non-cash transactions account for less than 1%, or 99.3 billion tenge (over
$ 232 million) — minus 19.1% per year.
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Figure 1. Dynamics of payment flows in the payment systems
of the National Bank of the Republic of Kazakhstan

Note: made by the authors

Literature Review

Having analyzed the possible forms and instruments of payments, we think, despite the ongoing digital
transformation in Kazakhstan, there is one official form of the monetary unit which is enshrined in law —
tenge. However, payment instruments are both cash and non-cash money (including electronic), which is
established by the legislation and rules of the National Bank of the Republic of Kazakhstan. From the point
of view of the implementation of the technology of payment instruments, the continuation of the develop-
ment of electronic forms can be presented by forms of payments in digital currency.

Despite the widespread consolidation by national legislation of the monopoly right to issue money by
the National Bank, there is a tendency towards the formation of private digital money and decentralized
payment systems (Ali R., Clews R., Southgate J., Barrdear J., 2014).

Already there are several thousand different digital currencies, which may differ from each other in their
characteristics. For example, they may depend on the presence of an emission limit. As you know, the most
popular cryptocurrency Bitcoin has a release limit. At the same time, for example, Novacoin, PPCoin have
no emission limit (Zvyagin L., 2018)

Digital money can be not only private, but also national. The issuer can be represented by the National
Bank or different financial institution with monetary functions. Digital currencies are understood as “a new
form of money that is issued electronically by a central bank and which is intended to serve as legal tender. It
differs from other forms of money issued by central banks: cash and reserve balances and is intended for a
wide range of people” (T. Mancini-Griffoly, Martinez Peria M., Agur 1., Ari A., Kiff J., Popescu A,
Rochon C., 2018).

Head of the Bank for International Settlements thought that central banks and regulators should pay
special attention to cryptocurrencies and regulatory requirements (Carstens A., 2018). US Federal Reserve
experts A. Berentsen and F. Shar (Berentsen A., Schar F., 2018) investigated different currencies, especially
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cryptocurrencies. They had found a huge demand on this asset among households and business entities for
serving private sector’s needs.

Bank of Canada economists B. Fung and H. Galaburda (Fung B., Halaburda H., 2014) point out that
digital currency will be accepted by market participants only if it is more attractive to use or better suited to
meet their payment needs than existing alternatives.

Methods

Modern financial technologies use “block chain” for recording transactions with securities and confirm-
ing ownership of them. That is, each financial transaction is recorded in an unbreakable chain of blocks in
the form of a distributed ledger, which ensures the safety and immutability of information. The National
Bank issued electronic money for settlements on operations with securities.

In this study, an extrapolation forecast was made for the indicator “the volume of payments in the inter-
bank money transfer system and the interbank clearing system” for 2021-2023 years.

Initially, using Irwin's criterion, it was found that the initial time series does not contain anomalous ob-

servations, but using a series criterion based on the median that the series contains a trend component (Ta-
ble 1).

Table 1. Trend checking

Calculated val ith
General view of the series criterion based on the median (violation of ; rcol‘i)zbeilit;aolﬁ:irvgi
at least one inequality is sufficient for a trend to exist) 0,05 < o < 0,0975
1 2<3
v(n) > [E(n +2-196yn—1)
K. <[3.3(gn+1)] 5<6
Note: made by the authors

Using the least squares method, which provides the minimum distance of the function graph from
the points of the original data, the initial data were approximated. The result was the following linear trend
model:

v, ==57.620 +100.925¢ (1

To check the model, a number of residuals were investigated to fulfill the following properties: equality
of the mathematical expectation to zero, randomness of the residuals and their compliance with the normal
distribution law (Table 2).

Table 2. Checking the adequacy of the model

Used statistics . .
Checked property Name, calculation formula The resulting value Limit Conclusion
Randomness Peak (turning point) criterion
2 16n-29
P> —(n—2)—1,96 3>2 2 Adequate
3 90
Rationality RS-criterion
RS = €nax — €min 3,206 2.67-3.69 | Adequate
S
Equality of the mathe- —
matical expectation of ‘ e ‘
the levels of a series of | f-statistics of Student 7, ;= i 0 2.26 Adequate
residuals to zero S
Note: made by the authors

Thus, the model is qualitative and can be used for forecasting. The results of constructing point and in-
terval forecasts for 2021-2023 are presented in Table 3.
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Table 3. Point and interval forecasts of the volume of payments in the interbank money transfer system and the in-
terbank clearing system for 2021-2023

Year Point forecast, trillion tenge I nt'erval forecast, trillion tenge —
Upper limit Lower limit
2021 1052.560 667.516 1437.604
2022 1153.485 749.800 1557.171
2023 1254.411 830.010 1678.812
Note: made by the authors

Results
The results of modeling and forecasting are presented in Figure 1 (trln tenge).
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Figure 2. Point and interval forecasts of the volume of payments in the interbank
money transfer system and the interbank clearing system for 2021-2023

Note: made by the authors

The forecasting results obtained using the linear trend model allow us to assume that with a 95% proba-
bility the volume of payments in the interbank money transfer system and the interbank clearing system will
be in the range of 667.516 trillion tenge to 1,437.604 trillion tenge in 2021, in 2022 from 749.800 trillion
tenge up to 1,557,171 trillion tenge; in 2023 from 830.010 trillion tenge up to 1,678.812 trillion tenge.
The point forecast for the same period of time will be: for 2021 1052.560 trillion tenge; for 2022
1153.48 trillion tenge; for 2023 1254.411 trillion tenge.

Thus, the indicator “volume of payments in the interbank money transfer system and the interbank
clearing system” has a linear increasing trend of development.

Conclusion

Kazakhstan is a perspective region for the implementation of its own digital currency. The country's
unique geographical position, economic relationships with China, Russia and the West, the presence of inter-
national technology giants in the country make the electronic tenge a popular financial instrument that will
significantly improve the competitiveness of the Kazakhstani economy, increase its attractiveness with simi-
lar projects from other countries at the global level. The concept of introducing digital currency and its tran-
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sition to widespread use in Kazakhstan will ensure not only the creation and development of completely new
ecosystems of financial products and services, but also the modernization of existing “traditional” ones.
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FO.M. Caiidgyaauna, I'.C. CepuxoBa, M.A. AcanoBa, I'.H. AMupoBa, C.11I. AkeHon

Hudpaanasipy maprrapsinga Kazakecrangarsl nugpJibiK ecenrey
TEXHOJIOTHSJIAPHI KIHE 0aHKAPAIBIK KIUPUHT

AHoamna

Maxkcamur: 3epTTey TaKbIPBHIOBIHBIH ©3EKTUIIN Kap>Kbl HapbIFbl MEH KapXKBUIBIK TEXHOJIOTHSUIAPABIH JaMybIHA
OallmaHBICTBl  DJIEKTPOHABIK aKIIa KapakaThlH O€JCeHIl KOJJaHyFa, COHJal-aKk eJuepAiH HSKOHOMMKACHIH
mudpaaHABIpyFa, apyalblIblK eMipAiH xkahaHIaHybl MEH HHTEPHALMOHAIM3AIMACHIHA HEeTi3/1eJIreH.

Ooici: Makanana KP ¥nrThik akoHOMEKAa MUHUCTpIIri CTaTHCTHKA KOMHUTETIHIH aKNapaTThlK pecypcraphl Mai-
nananbuiel. COHBIMEH KaTap Makaiajga Lierepy, WHIYKIHs, JKyieney oamictepi KoiamaHsuiabl. 3eprreyae 2021-2023
KbUIZIApFa apHaliFaH «0aHKapalblK aKiia ayaapy >KyHeciHIeri TejeMaep KejeMi» KepceTKimn yuriH OoypkamIbl daic
naiaJaHblIFaH.

Homuoicenepi: Kazipri yakpITTa IUQPIBIK TEXHOJIOTHsIIApFa HETI3/IeNITeH KapKbl SKOKYHenepi OenceHai Typae
enrizinyne. byyn ypaic onemHiH opTypuni engepinie Oadkamanpl. Bysl YITTBIK BamoTanapabl JaMbITy YIIIH JKaHa
MYMKiHAIKTep amaznpl. KomMmepuusuiblk OaHKTEp CaHABIK aKIIAHBIH JKaHa TYPJIEPIH >KacaiIsl, oJapAbl ISCTypi
SKOHOMUKAJIBIK ©3apa OPEKETTECTIKKE OipiKTipei.

96 BecTHuk KaparaHguHckoro yHuBepcuteTa



Digital payment technologies and interbank...

Kopsvimeinovinap: Kazakcran — o3iHiH MUPIBIK BATIOTACHIH €HTI3y YIIiH MepcreKTHBalbl oHip. Emmin Oipereit
reorpadusuIblK Karmaibel, KeitaiimeHn, PeceifiMen jxoHe barbiCrieH SKOHOMHUKAIBIK OailylaHBICTAp, €JAC OIEMIIK
TEXHOJIOTHSUTBIK ~ QJIBITApABIH  OOMyBI 3JEKTPOHIBIK TEHI€HI TaHBIMAI KapyKbl KypaiblHa aWHAIIBIPaIbl, OJl
Ka3aKCTaHIBIK YKOHOMHUKAHBIH 09CEKEreKaOlIeTTUIINH alTapabIKTail apTTRIPaasl, IEMIIK ASHreHaeri 6acka enaepacH
yKcac kobamap eceOiHCH OHBIH TapTHIMABUIBIFBI apTaibl. [[udpiblK BamtoTaHbl €Hri3y jkoHe OHBIH Ka3zakcraHnma
KEHIHEH MaiijlaaHyFa KeIly TYXKbIPbIMIaMachl Kap>Kbl ©HIMJIEpi MEH KbI3METTEpiHIH MYyJIAeM jKaHa JKOoXyHesepiH
KYPY/bl )KOHE JIaMBITY bl FAaHA €MEC, KOJJIaHBICTAFbI «JIOCTYPIII» IKOXKYHENepl )KaHFBIPTYAbl KAMTaMachl3 eTeli.

Kinm ce30ep: KapKbl, YITTHIK BaJIIOTa, aKllla allHAIBIMBL, TH(PIaHAbIPY, HHHOBALMSIAD, TOJIEM XKYieci.
10.M. Caiidpynnuna, I'.C. CepukoBa, M.A. AcanoBa, I'.H. Amupona, C.III. AkeHon

udpoBbie TeXHOJOTHH PACYETOB M MeKOAHKOBCKMI KIMPHHT
B Ka3zaxcrane B ycjoBusix undpoBusanumn

Annomayusn

L]env: AKTyanbHOCTB TEMBI HCCIIEIOBaHHS OCHOBAHA Ha aKTHBHOM IPHMEHEHHH 3JIEKTPOHHBIX JICHEKHBIX CPEACTB
B CBSI3U C Pa3BUTHEM (MHAHCOBOTO PHIHKA M (DMHAHCOBBIX TEXHOJOTHH, a Taike IU(POBU3ALNN 3KOHOMHKH CTpaH,
rio0anu3aniy ¥ HHTEPHALMOHAIN3AIMN XO3SHCTBEHHOH KU3HU.

Memoouvl: B craThe HCTIONB30BANKCH HHPOPMAITMOHHBIE pecypchl Komurtera mo cratuctuke MuHHCTEpCTBA Ha-
LMOHATIbHON 3koHOMHKH PK, a Takke MeTonpl neayKIuu, MHAYKINN, cucTeMaTn3anun. Kpome Toro, B nccie10BaHAN
OBLJT MPUMEHEH MPOTHO3HBIM METOA ISl Mmokaszarens “O0beM IutaTtexeil B MeKOaHKOBCKOHM cucTeMe TepeBoja JeHer”
Ha 2021-2023 rr.

Pesynomamei: B HacTosiee BpeMsi akTUBHO BHEIPSAIOTCS (PMHAHCOBBIE SKOCHCTEMBI, OCHOBAHHBIE Ha LU(POBBIX
TEXHOJIOTUAX. JTa TCHACHLHA Ha6n}0uaeTca B pa3HbIX CTpaHax MHUpaA, YTO OTKPBIBACT HOBLIC BO3MOKHOCTU JIA pa3BU-
THsI HAlIMOHAIBHBIX BamoT. KomMMepueckne OaHKH CO3JIaI0T HOBBIE THITBI IU(POBBIX JEHET, HHTErPUPYs UX B TPaAUIH-
OHHBIE 9KOHOMHYECKHE B3aMOJICHCTBHS.

Bui6oowi: KazaxcTan — MepCreKTHBHBIN PETHOH AJIsl BHEIPEHHsT COOCTBEHHON HM(POBOM BATIOTH. YHUKAIBHOE
reorpauuecKoe IOJIOKEHNE CTPaHbl, SKOHOMUYecKue cBsizu ¢ Kuraem, Poccueit u 3amazom, npucyTcTBHE B CTpaHe
MHPOBBIX TEXHOJIOTHYECKUX TMTAHTOB JIENAIOT 3JICKTPOHHBIM TEHTE MOIyJISIPHBIM (PHHAHCOBBIM MHCTPYMEHTOM, KOTO-
PBIi 3HAYUTEIBHO MOBBICUT KOHKYPEHTOCIIOCOOHOCTD Ka3aXCTaHCKOM SKOHOMHUKH, €€ MPUBJIEKATEIbHOCTh 3@ CUET aHa-
JIOTWYHBIX IIPOEKTOB M3 APYTUX CTPaH HA MUPOBOM ypoBHe. KoHIenust BHeApeHUs HU(PPOBOH BATIOTHI U €€ Mepexo] K
LIMPOKOMY MCIONB30BaHuIO B KazaxcTaHe obecnieyar HE TOJIBKO CO3aHHUE U PA3BUTHE COBEPLIEHHO HOBBIX 3KOCHCTEM
(MHAHCOBBIX POAYKTOB M YCIYT, HO M MOASPHH3AIMIO CYIIECTBYIOIINX “TPaJHIIMOHHBIX .

KiroueBble ciioBa: GrHAHCHI, HAIIMOHAIbHAS BaIIOTa, ICHE)KHOE OOpalieHue, HU(PpPOBU3AIIKS, HHHOBALIKH, I1a-
TeXHas CUCTEMA.
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