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BLOCKCHAIN IN ACCOUNTING IN THE DIGITAL ECONOMY

The article examines the changes taking place in accounting in the context of the development of
digital technologies, justifies the need for economic entities to search for new technologies aimed at the
formation of competitive advantages. The purpose of the study is to identify and analyze the possibili-
ties and conditions for the effective use of blockchain technology in accounting. Practical significance
of the work: It is proposed to introduce cloud and blockchain technologies in the field of accounting
to increase its efficiency and prevent errors. The structure of these technologies, the basic principles of
operation are described, as well as the advantages and disadvantages are analyzed.

The research methodology is based on a theoretical review, study and analysis of foreign and Kazakh
experience in implementing pilot blockchain projects. To identify the factors of the internal and external
environment that affect the development of blockchain technology in accounting, a SWOT analysis is
presented. Separate regulatory legal acts of the Republic of Kazakhstan regulating digital technologies
have also been studied. A sociological survey was conducted on the implementation of blockchain for
accounting. According to the results of the study, it was concluded that there are both opportunities and
obstacles for the introduction of this technology in the accounting of the Republic of Kazakhstan.

The idea of blockchain is that it is a public register that uses a peer-to-peer approach to form a
chronological database of transactions using the "append" approach, which allows you to preserve the
immutability of distributed information.

Keywords: blockchain, digital economy, digitalization, accounting, information technology.
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LludppAbik 3koHOMUKa >kazgaiibiHga GyxeaaTepaik ecentezi BAokuelH TeXHOAOZUSICLI

Makanapsa UMMPABIK TEXHOAOIMSAAPABIH AaMybl >KaFAaiblHAA OyXraATepAik ecenTe 6GOAbIM
>KaTKaH e3repicTep KapacTbIPbIAaAbl, LIAPYaLWbIAbIK >KYPri3ywi CyObekTiAepaiH 6GacekeAecTik
apTbIKIWbIABIKTAPAbI  KAAbINTACTblpyFa OaFbITTaAFaH >KaHa TEXHOAOTMSAAPAbI I3A€Y  KaXKETTIAIri
HerisaeAreH. 3epTTeyAiH MakcaTbl — OyXraATEPAIK ecenTe BAOKYEnH TEXHOAOTMSICbIH TUIMAI KOAAAHY
MYMKIHAIKTEPI MeH LLIapTTapblH aHbIKTay >KoHe TaAAdy. XYMbICTbIH MPaKTUKAAbIK MaHbI3AbIAbIFbI: OHbIH
TUIMAIAITIH apTTbIPY XXKOHE KaTEeAIKTEPAIH aAAbIH aAy YiLiH OYXraATEPAIK ecen caAacbiHa OYATTbI XKoHe
OAOKYEMH TEXHOAOIMSIAAPbIH E€Hri3y YCbIHbIAGAbl. BYA TEXHOAOTMSIAAPABIH, KYPbIAbIMbI, XKYMbICTbIH
Heri3ri NpMHUMNTEPI cunaTTaAFaH, apTbIKWbIAbIKTAPbl MEH KEMLLIAIKTEPI TaAAAHFaH.

3epTTey sAiCTeMeci MUAOTTbIK BAOKYENH-)KO6aAapAbl €HII3YAIH LIETEAAIK >KOHE Ka3akKCTaHAbIK,
ToXIpMOECIH TEOPUSABIK LUOAYFa, 3€PAEAEYre >KoHe TaApayFa HerispeAreH. byxraaTepaik ecente
OAOKYEMH TEXHOAOIMSACBIHbIH AAMYbIHA 8CEp ETETIH iLIKi >XoHe CbIPTKbl OpTa (PAaKTOPAApbIH aHbIKTay
ywiH SWOT Ttaaaaybl ycbiHbiAFaH. CoHpal-ak, UMQPAbIK, TEXHOAOTMSIAAPAbI peTTenTiH KasakcTaH
Pecny6AMKaCbIHbIH >KEKEAEreH HOPMAaTMBTIK-KYKbIKTbIK aKTiAepi 3epAeAeHAl. byxraatepaik ecenTi
SKYPri3y ywiH GAOKUEMHAT €HIi3Yy TYPFbICbIHAH BAEYMETTIK CayaAHama XXYPrisiaai. 3epTTey HoTUXKeAepi
GoMbIHILIA OCbl TeXHOAOTMsHbI KasakctaH PecnybAmKacbiHbiH OyXraATepAik ecebiHe eHrisy yuiH
MYMKIHAIKTEP A€, KeaepriAep Ae 6ap AereH KOpPbITbIHAbBI XKacaAAbl.

bAokueiHHIHnaescbl — 6yA "append" TOCiAIH KOAAQHA OTbIPbIMN, TPAH3aKLMSAAPAbIH XPOHOAOTUSIABIK,
AEPEKKOPbIH KYPY YILUIH TEH-TEHIMEH TOCIAAI KOAAAHATbIH >KaAMblFa OpTak Ti3iAiM, OYA TapaTblAFaH
MOAIMETTEPAIH ©3repPMENTIHAIMH caKTayFa MyMKIHAIK Gepeai.

TydiH ce3gep: 6A0OKYElH, LMMPABIK SKOHOMUKA, LMMPAAHABIPY, ByxraATepaik ecen, aknapaTTbik
TEXHOAOTUSIAQP.
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bAokueliH B OyXxz2aATepcKkoM yyeTe B YCAOBUsIX UucppoBOll 3KOHOMUKU

B cTaTbe pacCMOTPEHbI U3MEHEHUS!, MPOUCXOASLLIME B OYXTaATEPCKOM yUeTe B YCAOBUSIX Pa3BUTHUS
UMPOBbLIX TEXHOAOIMI, 060CHOBAHA HEOOXOAMMOCTb MOMCKA XO3SMCTBYIOLMMU CyObheKkTaMu HOBbIX
TEXHOAOIMI, HALEAEHHbIX Ha (DOPMMPOBAHME KOHKYPEHTHbIX MpeumyllecTs. Lleab nccaepoBaHus —
BbISIBAEHME M aHAAM3 BO3MOXKHOCTEN U1 YCAOBUIA 3h(HEKTUBHOIO MPUMEHEHUSI TEXHOAOTUM BAOKYEHA
B Gyxraatepckom ydete. lNpakTnueckas 3Ha4YMMOCTb PabOTbl: MPEAAAraeTcs BHEAPEHUe 0OAQUHbIX U
BGAOKUENH-TEXHOAOTMIA B chepy BYXraATepCcKoro ydyera AAS MoBbilieHWs ero 3peKTMBHOCTU 1 npe-
AOTBpalLeHns owmrboK. OnuchiBaeTCsl CTPYKTYpa 3TUX TEXHOAOIMIA, OCHOBHbIE MPUHLMIbI PaboThl, a
TaK)ke aHaAM3MPYIOTCS MPEenMyLLeCTBA U HEAOCTATKMU.

MeToaoAOrMs UCCAEAOBAHMS MOCTPOEHA HA TEOPETUUECKOM 0030pe, U3yUeHUU 1M aHaAu3e 3apy-
6E>KHOro M Ka3axCTaHCKOro OrbiTa BHEAPEHUS MUAOTHbBIX OAOKUYEMH-MPOEKTOB. AAS BbiIBAE€HMS (Dak-
TOPOB BHYTPEHHEN U BHELIHeN CPeAbl, BAUSIOLIMX HA Pa3BUTME TEXHOAOTMM BAOKUerHa B ByxraaTep-
CKOM yueTe, npeacTaBAeH SWOT-aHaam3. Takxke M3yueHbl OTAEAbHble HOPMATUBHO-TIPABOBbIE AKTbl
Pecny6amkun KasaxcraH, peryaupyiouime uudpoBble TEXHOAOrMK. [TpOBEAEH COLIMOAOTMUECKMIA OMPOC
Ha NpeAMeT BHeApeHns GAOKUEHA AAS BeaeHust ByxraaTepckoro yuerta. [1o pesyAbTaTam MCCAeAOBa-
HMS CAEAQH BbIBOA O TOM, UTO MMEIOTCS KaK BO3MOXKHOCTM, TaK U MPensTCTBUS AASl BHEAPEHWS] AQHHOM
TexHoAOrmMu B Byxraatepckom ydete Pecriy6amnkm KasaxcraH.

Maes 6AOKUEHA 3aKAIOYAETCSl B TOM, YTO OH SIBASIETCS MyOAMUHbIM PErMCTPOM, KOTOPbIN UCMOAb-
3yeT OAHOPAHTOBbIM MOAXOA AAsS (DOPMUPOBAHMSI XPOHOAOTMUECKOM 6a3bl AQHHbIX TPAH3AKLMIA C UC-
NMOAb30BaHMEM MOAXOAQ «append», KOTOPbIA MO3BOASIET COXPAHATb HEM3MEHHOCTb PacrpeAeAeHHbIX

CBEAEHUN.

KatoueBble croBa: GAOKYeirH, UM poBas 3KOHOMUKA, LUMMPOBU3aLMS, BYXraATepCKUIA yUeT, UH-

CbOpMaLI,VIOHHbIe TEXHOAOTIMN.

Introduction

The main trends of the digital economy include
technologies such as Big Data, artificial intelli-
gence, distributed registry system and cryptocur-
rencies, cloud technologies, augmented reality, neu-
rotechnologies, etc. The urgent question is how, in
the context of the rapid development of information
technology, the rules and standards of accounting
and reporting should change in order to remain rel-
evant for the evaluation of digital business.

The latest effective trend in digital accounting
is blockchain, which has gained some popularity
in the West and is gradually being introduced by
some organizations in Kazakhstan. This system at-
tracts users with its security and transparency, as
each transaction is recorded and processed in a P2P
(peer-peer) network consisting of many servers and
computers connected to each other. Then the per-
formed and recorded operation is added to the previ-
ous block transactions, thereby creating a certain se-
quence. This system provides reliable protection of
the entered data, due to the impossibility of chang-
ing them, and also makes it impossible to lose infor-
mation. In relation to accounting, the system solves
such problems as erroneous or intentional changes
in data in accounting registers or accounting system,

making hidden transactions. Thus, the availability
and irreversibility of data will be a solid foundation
for building a transparent and open accounting sys-
tem (Dai J., 2017).

Based on the recognition that the functions of
blockchain technology will be very useful in ac-
counting, we have set as the main goal of our re-
search the identification and analysis of prospects
and opportunities for the use of blockchain technol-
ogy in accounting (Momo F. S, 2019).

The object of the study is blockchain technology
in accounting, and the subject we have identified the
effectiveness of the introduction of blockchain in
accounting in Kazakhstan. Thus, the hypothesis is
that the use of blockchain technology in the field of
accounting will determine the positive and negative
sides of its implementation.

Literature review

In the course of writing this article, the expe-
rience of foreign and Russian researchers was ana-
lyzed: K. Schwab, E. Brynjolfsson, A. McAfee, M.
Spence, M. Matthews, N. Kamorganova, A. Bakaev,
I. Semin, S. Dyatlov, D. Gilmanov, D.Pankov and
many others on the impact of digitalization on the
functioning of the economy, enterprises, the work of
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the financial sector, accounting methods, changing
the existing business model. The article is also based
on research by such organizations as Ernst& Young,
PwC, McKinsey & Company, PEW Research Cen-
ter, Agency for Strategic Initiatives, articles of peri-
odicals devoted to changes in legislative and other
regulations, etc.

There are different opinions about the advantag-
es of using blockchain ideas in accounting. First of
all, the idea of blockchain is considered as a fraud-
blocking system that can form a real, proven and
transparent accounting ecosystem. However, the
implementation of accounting on the blockchain
is currently technically not feasible due to its low
speed and high energy intensity. Experts believe
that blockchain has the potential to transform cur-
rent accounting and auditing practices, as it provides
an accurate, timely and automatic assurance system
(Dai J, 2017).

Despite the fact that the potential application
of blockchain has been proposed in the literature in
many other fields, there is a limited number of stud-
ies examining the use of this technology in account-
ing and auditing practice. David Yermack (D. Yer-
mack Digital Currency, Blockchain and the Future
of Financial Services) presented a brief discussion
on the use of blockchain for real-time accounting
(Yermack D, 2018).

BlockShow Europe in May 2018 published the
top 10 best countries for the active use of Blockchain
technology, which takes into account the regulatory
framework, initiatives and the use of blockchain.
The leaders are Estonia, Switzerland and Japan.
The main positive criteria in the above-mentioned
countries are the progressively developed 142 legis-
lations in the field of digital economy and regulation
of "crypto relations", active support for startups,
mainly starting with the introduction of technology
into the public administration system, the effective
operation of cryptocurrency exchanges and some
other aspects, including political and economic de-
velopment in general (Rindasu S.M., 2019).

Methodology

In our opinion, the use of blockchain in relation
to reporting will allow you to track it at various time
stages. For example, before and after the audit; be-
fore and after making bug fixes. This expands the
capabilities of users (Odintsovo, T. M., 2018).

The technology of distributed decentralized data
storage blockchain, which until recently was noth-
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ing more than a trend word, is gradually becoming a
reality in Kazakhstan. The segment of public admin-
istration and the financial sector are most actively
interested in and see great prospects in this technol-
ogy. At the end of March, it became known about
two new projects that will be built on blockchain
technology, and both are related to the financial sec-
tor (Tan B. S.,2019).

The Ministry of Finance of the Republic of Ka-
zakhstan, the Association of Financiers of Kazakh-
stan (AFK) together with IBM and Pricewaterhouse
Coopers (PwC) are developing an administration
system using blockchain technology. It is planned
to launch a pilot project of the information system in
August this year (Baev A. A. 2020).

The essence of the project is the formation of a
decentralized database that allows you to instantly
track the chains of financial transactions of taxpay-
ers and make them a guaranteed VAT refund. As
you know, there are a number of "schemes" that al-
low you to get an illegal offset and VAT refund, so
the relevance of this issue is beyond doubt (Boch-
kova, S. V. 2019).

"Since a number of tax evasion schemes and even
withdrawal of funds from the budget were associat-
ed with VAT in Kazakhstan, the task is to provide
a more reliable mechanism for VAT administration.

As you know, according to the new amendments
to the Tax Code, VAT amounts transferred between
enterprises must be stored in separate bank accounts.
These are ordinary settlement accounts with limited
transactions. When a company issues an invoice
for a payment that includes VAT, the amount is re-
ceived in two parts. The main part goes to the usual
settlement account, VAT — to the VAT settlement
account. After that, the money received on the VAT
account can only be used to pay the VAT issued in
the invoice for payment, or to the budget. The offset
of VAT paid and VAT refund to exporters is pos-
sible only for VAT carried out on such special in-
voices and confirmed in electronic invoices.

The main principle of the proposed solution is to
monitor the financial flows of VAT and the transpar-
ency of the fulfillment of taxpayers' tax obligations
in real time, for the implementation of which the so-
called VAT control accounts of VAT payers opened
in second-tier banks will be used.

In addition, in April, the Ministry of Finance
plans to introduce a single personal account, taking
into account tax and customs payments.

The proposed solution is a so-called "corporate
blockchain" and has a number of differences from
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classical implementations. The nodes of the block-
chain network will be located in banks and gov-
ernment agencies. Bank nodes will store a limited
amount of information that does not allow disclos-
ing transaction details. Nodes of government agen-
cies will receive full information about transactions.
The mechanism of consensus (confirmation of au-
thenticity of data) also differs from public decisions
and was not disclosed during the past meetings.

All transactions on VAT accounts and interbank
exchange will take place within the blockchain net-
work without the participation of the CMR.

To study all the issues of technology implemen-
tation, a laboratory for applied research in the imple-
mentation of blockchain technology will be created
at AKF PIT.

Commercial operation of the system for some
taxpayers was planned for mid—2019, and full
launch — by 2020, however, only in 2022 the pilot
program was launched.

Since blockchain technology is currently at the
stage of innovation and pilot projects in Kazakh-
stan, it is necessary to identify and analyze the fac-
tors of the internal and external environment that
affect the processes and results of the introduction
of blockchain technology in the field of accounting.
To do this, we use the method of strategic analysis
— SWOT analysis, which allows us not only to em-
phasize the strengths and weaknesses of blockchain
technology, but also to assess the opportunities and
threats of implementing this technology in relation
to accounting.

Table 1 — SWOT analysis of the use of blockchain technology in accounting

Strengths (S)

Weaknesses (W)

1. Decentralization (all data is stored by everyone)
participants of the private blockchain)

from the outside)

4. Real-time operational
documents.

5. Blockchain allows you to effectively fight fraud. Tax evasion
becomes impossible as all transactions will be digitized.

accounting,

2. Accessibility and transparency (data is available to all
3. Security (changes to the private blockchain cannot be added

absence of primary

1. The effect of slow work with an increase in users.
2. Lack of legislative regulation.

3. High power consumption.

4. Lack of specialists of the required level

5. Pilot and experimental levels

of implementation.

6. The high cost of storing data

in a distributed network compared

to storing a centralized database.

Opportunities (O)

Threats (T)

1. Real-time information transfer
2. Data verification by network participants
3. Differentiated Access Levels

1. The threat of failure to reach consensus between
the parties concerned.

2. Hype of expectations from technology when
they are unjustified on pilot projects

can stop the development of the industry.

3. The emergence of fraudulent and shadow
technologies.

4. The threat of resistance to the large-scale
introduction of technology by a part of the business
providing intermediary services

Note: compiled by the author based on the source (Baev A.A., 2020)

Thus, the SWOT analysis showed that a num-
ber of draft laws have already been adopted, pub-
lic organizations have been formed, initiatives are
operating, professional communities are develop-
ing. However, it should be noted that projects on the
blockchain platform are mainly implemented in a
pilot format.

There are barriers that complicate the process
of introducing blockchain technology into account-
ing activities. Thus, it is necessary to improve regu-

latory regulation, develop unified approaches to
standardize the implementation of this technology
in various industries and spheres. The information
security system requires improvement, there are cer-
tain difficulties with the integration of information
systems, and it should also be noted the high cost of
developing and implementing projects. At the same
time, when creating the necessary conditions, this
technology has a good prospect (Paytayeva K.T.,
2018).
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How is it possible to apply blockchain technol-
ogy in accounting? Firstly, the technology can be
compared with a typical accounting program, only
in a primitive form and with the minimization of
details. This is far from a positive moment, but it
gives an incentive to improve the system, since ini-
tially the technology was not created specifically for
accounting and control purposes. Secondly, it com-
plies with some basic accounting principles: the in-
formation placed in the blockchain system is reliable
and truthful, since any changes to already recorded
blocks are impossible, and there is no possibility of
forgery or substitution of data; this information can
be trusted, even if there is no trust in the counterpar-
ty; each transaction is carried out only with approval
by both parties and is recorded twice: in the same
amount for each of the parties and is reflected in the
same estimate for the debit of one and the credit of
the other account. This corresponds to such a prin-
ciple of accounting as a double entry. The system's
information is open and protected at the same time,
which ensures its transparency. But there is a prob-

ACCOUNTING PROCESS

Financial
statements

lem of confidentiality of information. However, this
is considered solvable, since users of the chain can
have cipher codes, or so-called "keys" to view cer-
tain information, that is, use a private blockchain.
The main advantage of the technology is the accel-
eration of transactions: the ability to work without
intermediaries, banks; there is no need to reconcile
calculations (Shamina E.V., 2018).

Results and discussions

Figure 1 shows the directions of digitalization of
accounting in connection with the pyramid of the ac-
counting process. Blockchain technology can close
compiled reports at different stages of its audit, ap-
proval and approval. Robotization begins to develop
actively when processing various kinds of accounting
operations implemented through the preparation of
registers. The technology of digital twins can create
a "living asset", which, with the help of sensors, will
generate primary documents about business transac-
tions in an actual automatic mode (Bonson E., 2019).

TECHNOLOGIES

* Blockchain

* Robotization

* two-way
digitalization

Figure 1 — The structure of accounting in digitalization

Note. Compiled by the author based on the source (Odintsovo T. M., 2018)

Blockchain technology as an accounting sys-
tem, it is worth noting the following: 1) a package
of documents or other useful information about the
transaction must be linked to each block containing
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the fact of the transaction (the document on the basis
of which it was carried out, the conditions for its
conduct, mandatory requisites, counterparties of the
transaction), and its simultaneous reflection in finan-
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cial and tax accounting is possible, that is, primary
documents could be formed automatically inside the
system on the condition of an electronic digital sig-
nature; 2) it is possible to develop automated gen-
eration of standard reporting forms, thus not missing
a single completed operation; 3) each subsequent
block contains information from all previous ones,
which makes it impossible to make additional op-
erations between already built blocks — on the one
hand, this may form a problem of lack of complete-
ness of information, if there are cases in which the
logical sequence of operations has been violated,
and on the other hand, there is an increase in the
requirements for the accuracy and reliability of op-
erational accounting. Thus, the use of blockchain
technology can accelerate the process of economic
activity of companies, as well as bring all account-
ing, reporting and control to uniform international
standards. However, the expediency of such a tran-
sition and its consequences should be assessed tak-
ing into account the economic situation in the world.

At a minimum, since any practical action requires
a theoretical basis for itself — the most important
144 at the moment is the development of a regula-
tory framework for the transition of the economy to
"digital" and the development of a technology im-
plementation plan.

As part of writing the article, a survey was con-
ducted among the accountants of 25 companies
about the introduction of blockchain technology
into accounting and the answer options "Positive",
"Negative" and "Neutral" were provided, where 12
accountants responded Positively, only 3 negative-
ly, and 10 accountants neutrally.

The survey showed that less than half of respon-
dents (48%) have a positive attitude to new tech-
nologies in the field of accounting, and only 12%
of respondents said that they do not have a general
understanding of the technology; 40% of respon-
dents do not know that blockchain technology has
the property of data immutability, and they are neu-
tral about this novelty (Fig. 2).

M positive

A survey of accountants on the implementation of
blockchain technology in accounting

M negative

HEeNTpanbHO

Figure 2 — The results of a survey of accountants on the introduction of blockchain technology

Note: Compiled by the author based on survey research data

As a result of the analysis, we came to the fol-
lowing conclusions. It is obvious that blockchain
technology represents a new organizational para-
digm for accounting. However, all conditions, in-
cluding legislative, financial and technical ones,
have not yet been created for the large-scale imple-
mentation of the blockchain.

Conclusion

The conducted research allowed to formu-
late a number of recommendations on the de-
velopment and implementation of blockchain
technology in accounting of the Republic of
Kazakhstan:
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1. It is necessary to form models of basic con-
cepts, develop legislation, regulatory documents, in-
structions and regulations on accounting in the new
digital economy.

2. To train specialists and attract experts of the
necessary level to implement blockchain technology
in the accounting system.

3. creation of special innovation clusters. The
need for developers of blockchain solutions for
comprehensive support makes it necessary for them
to work in jurisdictions where the conditions for ob-
taining comprehensive support have already been
formed. The Republic of Kazakhstan has already
had experience in creating special economic zones,
some of them continue to work. Within such a zone,
it is recommended to encourage blockchain start-
ups, create pilot products that solve public admin-

istration tasks, apply limited regulatory measures to
them, and lower tax rates.

Blockchain technology has good prospects for
use in the accounting system, where it is necessary
to ensure the reliability and immutability of data.
The high degree of information security achieved
through cryptographic encryption and allowing data
to be stored in an unchanged state makes it very rel-
evant for any field.

Undoubtedly, the digital economy is our fu-
ture, it is the potential that will help the economy
of Kazakhstan develop properly and reach the inter-
national level. The field of accounting will undergo
changes, the introduction of innovations will speed
up routine work and ensure the safety of data at a
high level, but when making complex, professional
decisions, they will still need human participation.
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