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ANALYSIS OF THE USE OF BLOCKCHAIN AND SMART CONTRACT
TECHNOLOGIES FOR MANAGEMENT AUTOMATION
AND ENSURING BUSINESS RESILIENCE

Increasing competition, the need to enhance efficiency and transparency of business processes, as well
as the requirements to ensure the security and reliability of operations, demand new tools and approaches
for automating management and ensuring the sustainability of the enterprise. Currently, it is blockchain and
smart contract technologies that are opening up vast opportunities for this. Therefore, the research is aimed at
a comprehensive analysis of the features and directions of using blockchain and smart contract technologies
for automating management and ensuring the sustainability of the enterprise. Within the research, it has been
proven that the use of blockchain and smart contract technologies creates a flexible and secure process for
developing conditions and strategies that allow an enterprise to function effectively and remain capable of
ensuring its own progressive development even in conditions of high stochasticity, economic turbulence, or
crises. It is concluded that among the main directions where the use of blockchain technologies for ensuring
enterprise resilience is worthwhile, the following should be highlighted: supply chain management, balanced
management, security management, and basic risk management, as well as managing relationships with
customers and partners. In unity, these outlined directions establish the principles of automating enterprise
management, enhance its ability to function effectively, and direct its progressive development. It is concluded
that among the main directions where the use of smart contracts for ensuring enterprise resilience is beneficial,
the following should be highlighted: access and security management, remote tracking of resource utilization,
automation of production and commercial processes, improvement of customer service, and management of
data processing workflows. In unity, these outlined directions establish the principles of enterprise management
automation, guiding and expanding the enterprise’s capabilities for progressive development. In the context
of ensuring enterprise resilience, the goal of applying smart contracts and blockchain technologies can vary.
However, the use of these outlined technological solutions should guarantee the enterprise s ability to withstand
external and internal influences.

Keywords: business, data protection, transparency and openness, remote collaboration, strategy.

Kyainiu Tersina BoioaumupiBaa
Hanionaneauii yHiBepcuTeT «JIbBIBCbKA MOJTITEXHIKAY

H:xepeaeiiko Citiiana JImurpiBua
XMeNbHUIBKAN KOOTIEPaTUBHIH TOPTrOBEIbHO-CKOHOMIUHUM iIHCTUTYT

AHAJII3 BUKOPUCTAHHS TEXHOJIOT'IA BJOKYENH
TA SMART-KOHTAKTIB J1JISI ABTOMATHU3ALUI MEHEJ)KMEHTY
TA 3ABE3INEUYEHHSA CTIHKOCTI NIAIIPUEMCTBA

3pocmanns koukypenyii, nompebda y nioguweHHi epeKmueHoCcmi ma mpancnapeHmuocmi OisHec-npoye-
cis, a makodic sumoau 00 3abe3neyeHHs be3neKu ma HadiHOCMI onepayii 6UMa2arOmMv HOBUX THCMPYMEHMIE
ma nioxodie 00 asmomamu3sayii MeHeOICMeHny ma 3abe3neyenHs cmitikocmi nionpuemcmea. Hapasi came
MexHoN02ii OIoKYelH ma SMAart-KOHMPAKmie GIOKPUSAIOMb WUPOKE MONCAUBOCTI 01 Yybo2o. Taxum duHom,
00CHIONHCEHHS CRPAMOBAHE HA 3A2AlbHUL AHANI3 0COOIUBOCMElN MA HANPAMKIE BUKOPUCAHHS MEXHON02il
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O10KUeliH ma Smart-KoHmpaxkmis 0isl agmomMamu3zayii MeneodcmMenmy ma 3abesneyents cmitkocmi nionpu-
eMcmea. Y mexcax 0ocniodcenus 006e0eHo, o 3a YMO8 GUKOPUCIMAHHS MEXHON02il OloKueln ma smart-
KOHmMpaxmis opmyemvcs eHyuxkull ma 6e3neunuti npoyec CmMeopeHHs yMos i cmpamezitl, uo 00360110Mb
cy0 ’ekmy 20cnoo0apro8anHs epekmusHo QYHKYioHysamu ma 3a1uamucs CHpOMONCHUM 3a0e3neyy8amu 61dc-
HULL ROCMYRATbHUL PO3BUMOK HABIMb 8 YMOBAX BUCOKOI CIMOXACIMUYHOCTI, eKOHOMIYHOI mypOyIenmHoCmi 4u
Kpuz06ux. 3pobreHo BUCHOBOK, W0 ceped OCHOBHUX HANPIMKIB, 3d AKUMU OOYLTbHE GUKOPUCANHS MEXHOL0-
2ill Onokueln 0na 3a0e3neueHHss CMIUKOCMI NiONPUEMCMEA.: YRPAGIIHHA TAHYI020M HOCMAYAHHS, DALAHCO8e
VAPAGNIHHA, YNPAGTiHHA 6e3neKoi0 JinbHOCMI ma 6a308UMU PUSUKAMU, YIPAGTIHHA B3AEMOBIOHOCUHAMU 3
KIAlEnmamu ma napmuepamu. Y eOHocmi oKpecieHi HanpsamMKu UHAYAIOMb 3acau a8MoMamu3ayii MeHeoic-
MeHNy NiIONPUEMCMEa, NOCUNIIOMb 1020 30aMHICIb 00 eeKMUBHO20 QYHKYIOHYBAHHSA, CNPAMOBYIOMb 1020
NOCMYNANbHULL PO36UMOK. 3POONIEHO BUCHOBOK, WO ceped OCHOBHUX HANPAMKIS, 30 AKUMU OOYLIbHE BUKOPUC-
MAanHs SMart-koHmpaxmia 0Jis1 3abe3nedeHHs: CMillkocmi RiONPUEMCmM8a. YAPAaeIinHsa 00CMYnom ma b6e3nexoio,
8I00AeHUTl 00K UKOPUCAHHS PECYPCi8, A8MOMAMU3AYIS BUPOOHUYUX MA KOMEPYIUHUX NPOYecis, NOKPa-
WeHHs 00CIY208Y8aANHS KIIEHMIB, YNPAGIIHHS npoyecamu pobomu 3 0anumu. Y eOHocmi okpecieHi HanpamKu
BUZHAUAIOMb 3ACA0U ABMOMAMU3AYIT MEHEONCMEHNY NIONPUEMCMEA, CAPAMOBYIOMb MA PO3UUPIOIOMb 11020
MOHCIUBOCIE OO0 NOCMYRAILHO20 PO38UMKY. B konmexcmi ma 3a6e3neuennsn cmitikocmi nionpuemcmea mema
3aCMOCY8AHHs SMArt-KOHMAKMI6 ma O10KYelH MexXHON02il Modce OYMuU PI3HOMAHIMHOIO, PA30OM 3 MUM, BUKO-
PUCMAHHA OKPECTIeHUX MEXHON02IU MAE 2ApaAHMYy8amu UoMy 30amHicmb umpumysamu 0y0b-aKi 306HIWHI ma
BHYMPIWHI 6NIUBU.

Kntrouosi cnosa: 6izuec, 3axucm 0anux, npo3opicms ma 6i0Kpumicms, 8i00aieHa 63aeMo0is, Cmpamezis.

Introduction. The increasing competition, and
the need for enhancing the efficiency and transpar-
ency of business processes, as well as the require-
ments for ensuring the security and reliability of
operations, demand new tools and approaches for
automating management and ensuring the resil-
ience of the enterprise. Currently, blockchain and
smart-contract technologies are opening a vast
means to do this. Indeed, blockchain has proven its
effectiveness as a means of reducing costs and risks,
as well as increasing trust among participants in the
business ecosystem, while smart contracts serve as a
tool for automating contract execution and enhanc-
ing the security of operational processes. Therefore,
the combination of these two technologies allows
enterprises to effectively respond to the challenges
of modern business, ensuring their resilience in the
global market environment.

Materials and methods. The issues of manage-
ment automation and ensuring enterprise resilience are
extensively covered in the scientific literature. In par-
ticular, they are actively researched by scholars such
as Garafonova O., Zhosan G., Mashika H., Zelic V.,
Kiziun A., Maslyhan R., and others. Researchers
point out that these issues are open to new technol-
ogies, among which the most promising are block-
chain (which allows data to be stored in a distributed
network) and smart contract tools. However, in the
Ukrainian context, the experience of using block-
chain and smart contract technologies for automating
management and ensuring enterprise resilience is still
insufficiently explored and requires further research
for implementation in the domestic economy.

The purpose of the article is a general analysis of
the features and directions of using blockchain and
smart contract technologies for automation of man-
agement and ensuring the sustainability of the enter-
prise.

Results. According to the analysis of definitions
of economic sustainability as a management category
(see Table 1), it can be interpreted as [1; 6; 8-9]:

o the ability of an enterprise to adapt its activities
to changes in the external and internal environment of
its functioning;

e ability to withstand external and internal influ-
ences (such as economic fluctuations, market compe-
tition, changes in legislation, etc.).

Considering that enterprise resilience cannot be
achieved through isolated strategies (such as business
diversification, risk management, stabilizing finan-
cial status, and others), their flexible combination is
necessary, which requires enterprises to transition to
blockchain and smart contract technologies [7].

These technologies not only create opportuni-
ties for automating long-term processes but also for
improving the security and reliability of the men-
tioned areas.

Given the outlined significance, according to EY
data, the number of foreign enterprises applying
blockchain and smart contract technologies in the
outlined area is over 7 million entities.

Globally, blockchain and smart contract technolo-
gies are transforming the business landscape, provid-
ing greater efficiency, security, and reliability. How-
ever, in the Ukrainian landscape, such enterprises are
practically non-existent. The absence of such enter-
prises in Ukraine can be attributed to various factors,
including the limited development of infrastructure
for blockchain technologies implementation, insuffi-
cient awareness in this field among businesspeople,
and a regulatory vacuum. However, growing aware-
ness and government support can contribute to the
spread of such technologies in the Ukrainian business
environment [7].

In particular, blockchain is a decentralized data-
base that ensures the security and reliability of storing
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Table 1 — Analysis of modern approaches to defining the economic sustainability of an enterprise

Source

The essence of the author’s interpretation

The specification of the content
of management

Aleksyeyenko N.V. [1]

It is the equilibrium state of an enterprise, in
which economic and managerial decisions can
regulate the main factors of a stable position of
the enterprise: prices, management, production,
finances, personnel, and strategy, taking into
account competition, within a given risk limit.

Indicates the ability to adapt the activities
of the enterprise by changes in the external
and internal environment of its functioning

Tkachenko S.M. [7]

It is a state that determines the ability to
ensure one’s progressive development, without
deviating from a given direction of movement
under any internal or external influences

Kiver AV,
Kraynyuchenko O.F. [4]

The ability of an enterprise to ensure a state of
equilibrium in the face of destabilizing factors in
the internal and external environment

Indicates the ability of an enterprise to
maintain equilibrium in its functioning
amidst changes in the external and

Simakh Yu. [6]

The state of equilibrium in which the enterprise
has a positive dynamic of functioning, or does
not go beyond the established limits

internal environment

Source: formed based on [1;4; 6-7]

information about the activities of an enterprise by
distributing its copies on different computers in the
network [2].

Smart contracts are blockchain-based programs
that automate certain types of operations (in particu-
lar, they automatically execute the terms of agree-
ments set out in their code) and enhance the security
and reliability of operational processes (based on
cryptography technology).

Thus, through the combined use of blockchain and
smart contract technologies, a flexible and secure pro-
cess is formed for creating conditions and strategies
that allow the business entity to function effectively
and remain capable of ensuring its progressive devel-
opment even in conditions of high stochasticity, eco-
nomic turbulence, or crises [6-7].

So, among the main directions where the use of
blockchain technologies for ensuring enterprise resil-
ience is beneficial, the following should be highlighted:

1. Supply chain management. In this context,
blockchain is used to track goods from the supplier to
the end consumer and allows enterprises to [2; 4]:

— improve the efficiency of supply chain manage-
ment;

— improve the transparency and reliability of
information on the status of order fulfillment and
product supply.

2. Strengthening financial transparency. In this
case, blockchain is used to conduct financial transac-
tions and allows enterprises to:

— increase the level of transparency and security
in the exchange of financial assets;

— increase the level of trust of stakeholders.

3. Balance sheet management. In this case, block-
chain is used to track and manage resources and
assets, allowing enterprises to:

— achieve maximum efficiency in the use of
resources and assets;

— ensure high balance sheet liquidity;

— create a transparent system for the movement
of resources and assets, as well as for the registration
and tracking of intellectual property rights [3].

4. Activity security and basic risk management. In
this case, blockchain is used to provide a high level
of protection against cyberattacks, allowing enter-
prises to reduce the risks of fraud, errors, and mis-
conduct due to its reliability and transparency (due to
its decentralized nature and cryptographic protection
methods [5]).

5. Customer and partner relationship manage-
ment. In this case, blockchain is used to create cus-
tomer and partner relationship management systems,
allowing companies to [3; 5]:

— improve communication with customers;

— strengthen cooperation with their stakeholders.

These directions define the principles of enterprise
management automation, strengthen its ability to
function effectively (due to the security and transpar-
ency of its core activities) and direct its progressive
development.

The outlined provisions allow us to highlight the
role of blockchain in the automation of management
and ensuring the sustainability of the enterprise (Fig. 1).

It should be noted that in the context of ensuring
the sustainability of an enterprise, the purpose of
using blockchain can be varied and depends on the
specific needs and circumstances.

Thus, it is possible to create decentralized oper-
ating systems, protect data, ensure transparency and
openness in data exchange, create authentication and
identification systems, automate and optimize mana-
gerial or operational processes.
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Figure 1 — The role of blockchain in management automation and ensuring enterprise sustainability

Note

" Creation of decentralized operating systems, data protection, transparency and openness in data exchange, creation of
authentication and identification systems, automation and optimization of managerial or operational processes, promotion of new

technological solutions and innovations
Source: formed based on [1-2; 7]

Among the main areas where the use of smart
contracts (together with wireless technologies such
as Bluetooth, Wi-Fi, NFC, etc.) is advisable to ensure
the sustainability of an enterprise, it is necessary to
highlight:

1. Access and security management. Smart con-
tract systems are used to monitor access to premises
or objects, which helps enterprises to:

— strengthen the security of production and prem-
ises;

— control the level of access of employees and
guests to production facilities.

Some smart contracts are suitable for remote
security provision (automatic door opening or user
authentication using biometric data [2]).

2. Remote resource usage accounting. Smart
contract systems are used to monitor resource usage
(such as energy, water, gas, etc.), which helps enter-
prises to:

— optimize resource usage;

— reduce resource costs [3; 5].

3. Automation of production and commercial pro-
cesses. So, smart contract systems are used to automate
many production and commercial processes in the
enterprise, which contributes to increasing their effi-
ciency and reducing costs. Such systems allow auto-
mation of many stages of the production process, start-
ing from raw material inventory control to production
line management and product quality monitoring.

4. In the commercial sphere, smart contracts can
be used to automate inventory management pro-
cesses, sales of goods and services, order fulfillment,
etc. For example, they can automatically track inven-
tory levels and order new products or materials in
time to avoid delays in production or sales.

5. Improving customer service. It should be noted
that the integration of smart contracts into products
or services can improve the way you interact with
customers. For example, the use of mobile applica-
tions with NFC support increases the convenience for
the customer to pay or receive additional information
about products.

6. Data workflow management. So, smart contract
systems are used to collect and analyze data on work
processes, which helps enterprises to:

— improve the validity of management decisions;

— see in real-time the directions for optimizing
the enterprise’s activities.

The directions outlined above define the princi-
ples of enterprise management automation, direct and
expand the enterprise’s opportunities for progressive
development (through awareness of the effective-
ness of commercial and production processes, iden-
tification of opportunities for improvement and cost
reduction [2]). The formulated provisions allow us to
highlight the role of smart contracts in the automation
of management and ensuring the sustainability of the
enterprise (Fig. 2).

The directions outlined above define the princi-
ples of enterprise management automation and direct
and expand the enterprise’s opportunities for progres-
sive development (through awareness of the effec-
tiveness of commercial and production processes,
identification of opportunities for improvement, and
cost reduction). The formulated provisions allow us
to highlight the role of smart contracts in the automa-
tion of management and ensuring the sustainability of
the enterprise (Fig. 2).

Additional benefits for the enterprise from using
smart contracts include improved management
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Figure 2 — The role of smart contracts in management automation
and ensuring enterprise sustainability

Note

" Creating opportunities for automatic information retrieval, monitoring various indicators of the enterprise, remote interaction
with the environment (by identifying objects around or providing interactive information about them), remote security provision

Source: formed based on [2; 5; 7]

quality, simplified interactions, and providing addi-
tional opportunities for users.

Overall, the use of blockchain and smart contract
technologies can guarantee the enterprise’s ability to
withstand external and internal influences.

Conclusions. The study proves that the use of
blockchain and smart contract technologies creates
a flexible and secure process for establishing con-
ditions and strategies that allow a business entity to
function effectively and remain capable of ensur-
ing its progressive development even in conditions
of high stochasticity, economic turbulence, or cri-
sis. In this regard, the following conclusions have
been made:

1. Among the main areas where the use of block-
chain technologies is advisable to ensure the sustain-
ability of an enterprise, it is necessary to highlight
supply chain management, balance sheet manage-
ment, activity security and basic risk management,
and customer and partner relationship management.
In unity, the outlined directions define the principles
of enterprise management automation, strengthen its

ability to function effectively and direct its progres-
sive development.

2. Among the main areas where the use of smart
contracts is advisable to ensure the sustainability of an
enterprise, it is necessary to highlight access and secu-
rity management, remote resource usage accounting,
automation of production and commercial processes,
improvement of customer service, and data workflow
management. In unity, the outlined directions define
the principles of enterprise management automation
and direct and expand the enterprise’s opportunities
for progressive development.

3. In the context of ensuring enterprise sustain-
ability, the purpose of utilizing smart contracts and
blockchain technologies can be diverse. Neverthe-
less, the implementation of these technological solu-
tions should guarantee the enterprise’s capacity to
withstand external and internal pressures.

The obtained results create opportunities for stud-
ying the impact of regulatory norms and standards on
the effectiveness of implementing blockchain tech-
nologies and smart contracts
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