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Abstract

This article provides a comprehensive analysis of blockchain technology as a
transformative force in the digital economy, focusing on its scientific foundations,
technical mechanisms, economic implications, and challenges for business adoption.
Blockchain, as a distributed ledger technology, ensures decentralization, immuta-
bility, transparency, and data security, offering a fundamentally new way of
organizing transactions and trust in economic systems. The study highlights its
multidimensional impact across finance, supply chains, energy, healthcare,
government services, and aviation, emphasizing how programmable transactions and
smart contracts reshape business processes, reduce transaction costs, and enable new
organizational forms. Special attention is given to asset tokenization, decentralized
finance (DeFi), and central bank digital currencies (CBDCs), which represent
innovative business models emerging from blockchain integration.

The article situates blockchain research within its historical and theoretical roots,
starting with Satoshi Nakamoto’s foundational 2008 paper, and traces the evolution
of scientific literature from technical proofs of concept to systematic reviews
addressing governance, regulation, and sustainability. Empirical studies from 2019—
2024 show that blockchain generates the highest returns in contexts characterized by
information asymmetry and complex intermediation, such as financial clearing or
medical data sharing. At the same time, persistent barriers include scalability,
interoperability, energy consumption, cyber threats, and fragmented regulation.

The rapid rise of Blockchain-as-a-Service (BaaS) further expands accessibility,
allowing firms to integrate blockchain solutions without heavy infrastructure costs.
However, achieving sustainable large-scale implementation requires resolving legal
uncertainties, developing unified performance metrics, and addressing environ-
mental concerns.
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Overall, blockchain is analyzed not only as a technical tool but as a strategic
instrument of digital transformation, reshaping business models, trust dynamics, and
global economic interactions.

Keywords: blockchain, digitalization, innovation, decentralization, challenges.

BJIOKYENH B BU3HECE: HAYUHASI OCHOBA, 9 KOHOMHUYECKOE
BJIMAHUE U TPOBJEMbI

3unauda Kuexo', Anacmacusn ILllezunckan’®
10.9.1, npogh, Ykpaunckas 2ocyoapcmeennas asuayuonnas akademus, YKpauna,
2ymazucmp, mradwuii nayuniti compyonux, Hayunolii yenmp unnoeayuonislx ucciedo6anut,
Dcmonus

Pe3rome

B nanHOI cTaTtbe npenocTaBieH BCECTOPOHHUM aHaIU3 TEXHOJOTHH OJOKYEeHH Kak
npeoOpasyromei cuibl B IM(PPOBOI SIKOHOMUKE C aKILIEHTOM Ha €€ Hay4YHble OCHOBBHI,
TEXHUYECKHE MEXaHU3Mbl, SKOHOMUYECKUE MOCJIEACTBUS U MPOOIIEMb] BHEIPEHUS B
O6usHec. biokueilH, Kak TEXHOJOTUs paclnpeAeiaEHHOIO perucrpa, odecrneduBaeT
JELeHTPAIN3al1I0, HEU3MEHHOCTb, IPO3PAYHOCTh U OE30MACHOCTh JaHHbBIX, IPE.-
jaras NPUHUUIMAIBHO HOBBIM CHOCO0 OpraHu3alluy TpaH3aKUUH U JOBEpUsl B
SKOHOMMYECKUX cHucTeMax. B uccienoBaHuu mogu€pKUBAETCS €r0 MHOTOMEPHOE
BJIUSIHUE HAa (PMHAHCHI, JJOTUCTUKY ITOCTaBOK, SJHEPTE€TUKY, 3/[paBOOXPAHEHHE, TOCY-
JApCTBEHHBIE YCIYTH M aBHALIMIO, a TAKXKE TO, KaK IPOrpaMMUpYyEMble TPaH3aKLIUU
U CMapT-KOHTPAKThI MPeoOpaszyoT OU3HEC-IPOLECCh], CHIKAIOT TPAaH3aKLIMOHHBIE
U3JICPKKU U OTKPBIBAIOT HOBBIE OpraHu3anuoHHble (opmbl. Oco-60€ BHUMaHME
ylensercss TOKEHU3allud aKTHBOB, JeleHTpanu3oBaHHbIM ¢uHaHcam (DeFi) u
uGpoBeIM BamoTaM IeHTpalbHBIX OaHkoB (CBDC), koTopble MpeacTaBisioT
co00i1 MHHOBAIIMOHHBIE OM3HEC-MO/IENIN, BOSHUKAIOUINE B PE3yJIbTaTe MHTETPaIU
OJI0KYeiHa.

B crarbe paccMaTpuBaroTCs HCTOPUUECKHE U TEOPETUUECKHE KOPHU MCCIIEJOBaHUM
0JioKueliHa, HaYMHas ¢ OCHOBoIoaratomei padotsl Caromm Hakamoro 2008 rona,
U TIPOCIIEKUBACTCS IBOIIOIMS HAYYHOM JIUTEpaTyphbl OT TEXHUYECKUX 000CHOBaHUN
KOHIIETILMU IO CUCTEMAaTUYeCKUX 0030pOB, MOCBSIIEHHBIX BOIPOCAM YIPaBICHHUS,
pETryJIMpOBaHUs M YCTOMYMBOIO pa3BUTUA. OMIHpHYecKHe ucciaenoBanus 2019—
2024 roJoB MOKAa3bIBAIOT, YTO OJOKYEHH reHepupyeT HauOOJbIIyI MPUOBLIL B
YCIIOBUSAX UH(POPMAIIMOHHOW aCUMMETPUH U CI0KHOTO MOCPEAHUYECTBA, TAKUX KaK
(UHAHCOBBI KIUPHUHT WIM OOMEH METUIMHCKUMHU JaHHBIMH. B TO ke Bpems
COXPAHSAIOTCS TakWe TMPEensTCTBUS, KaK MaclTaOupyeMoCTb, COBMECTHMOCTb,
sHEepromnoTpedieHne, Kuoepyrpo3sl U GpparMeHTUPOBAHHOE PETYINPOBAHNUE.
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CrpeMuTenbHBIN poCT «OIOKYEHH Kak ycinyru» (BaaS) nononHuTtensHO pacumpseT
JOCTYIIHOCTb, IO3BOJISISI KOMIIAHHUSAM MHTErpUpOBaTh OJIOKYEHH-pelieHus 0e3
3HAYMUTENbHBIX 3aTpaT Ha UHPPAcTPyKTypy. OHAKO /Ui JOCTUKEHUS YCTOWYMBOIO
KpPYIHOMACIITAOHOTO BHEAPEHMSI HEOOXOIMMO pa3pelluTh IPaBOBbIC HEOIPEIEICH-
HOCTH, pa3paboTaTh eUHbIE IOKa3aTeNH 3(PPEKTUBHOCTH U PEIIUTh SKOJIOTUUYECKUE
poOJIEMBI.

B menom OnokyeilH paccMaTpuBaeTcs HE TOJBKO KaK TEXHMUYECKHH, HO M Kak
CTpaTeTHYECKUi HMHCTPYMEHT IHM(poBOH TpaHchopManuy, U3MEHEHUs OU3HEC-
MoJieNiel, TMHAMUKH JJOBEPHS U TI00aTbHOTO SKOHOMUYECKOTO B3aUMOICHCTBUSI.

Knrouesoie cnosa: 6]10](’{@111-!, uuqbpoeumuuﬂ, UHHOBAYUU, deuenmpaﬂu3auuﬂ, 6bl3060bl.

BIZNESDO BLOKCHAIN: ELMi OSASLAR, iIQTiSADI TOSIR VO
PROBLEMLOR

Zinaida Jivko', Anastasiya Seginskaya’
!i.e.d., professor, Ukrayna Déviat Aviasiya Akademiyasi, Ukraina
Ymagistr, kicik tadgiqatci, Innovasiya Tadgiqatlar: Elmi Markazi, Estoniya

Xiilasa

Bu moqalo rogomsal iqtisadiyyatda transformasiyaedici qiivve kimi blokg¢eyn
texnologiyasinin hortorafli tohlilini toqdim edir, onun elmi osaslarina, texniki
mexanizmloring, iqtisadi naticoloring vo biznesin hoyata kecirilmasinda ¢otinliklors
diggat yetirir. Blokgeyn, paylanmis kitab texnologiyasi olaraq, geyri-markozlosmani,
doyismozliyi, soffafligt vo molumat tohliikasizliyini tomin edorok, omoliyyatlari
toskil etmok vo iqtisadi sistemlors etibar etmok {iclin tamamils yeni bir tisul toklif
edir. Tadqigat onun maliyys, tachizat zancirinin logistikasi, enerji, sohiyya, dovlot
xidmatlari vo aviasiyaya ¢oxdl¢iilii tesirini vo proqgramlasdirila bilon omaliyyatlarin
va agilli miigavilslorin biznes proseslorini neco doyisdirdiyini, tranzaksiya xarclorini
azaltdigini va yeni toskilati formalar1 tomin etdiyini vurgulayir. Blok¢eynin inteq-
rasiyasindan yaranan innovativ biznes modellari olan aktivlorin tokenlogdirilmasina,
moarkozlosdirilmamis maliyyaya (DeFi) vo markazi bankin rogomsal valyutalarina
(CBDC) xtisusi diqqot yetirilir.

Bu mogqalo Satoshi Nakamoto-nun 2008-ci ildoki osas moqalosindon baglayaraq
blok¢eyn todqgiqatinin tarixi vo nozori koklorini aragdirir vo elmi odobiyyatin
konsepsiyanin texniki asaslandirilmasindan idaroetms, tonzimlomo vo davamliliga
yonalmis sistematik tohlillore qodar tokamiiliinii izloyir. 2019-2024-cti illords apari-
lan empirik todqiqatlar gostorir ki, blok¢eyn informasiya asimmetriyasi vo maliyyo
kliring vo ya tibbi molumat miibadilasi kimi miirokkeb vasitogilik soraitinds on
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yiiksok galir gatirir. Eyni zamanda, miqyasliliq, qarsiligh faaliyyat, enerji istehlaki,
kiber tohliikalor vo pargalanmis tonzimloma kimi maneslor qalmaqdadir.
Blokgeynin bir xidmat kimi siiratli inkisafi (BaaS) sl¢atanlig1 daha da genislondirir,
sirkatlora oshomiyyotli infrastruktur xorclori olmadan blok¢eyn hallorini inteqrasiya
etmoyo imkan verir. Bununla belo, davamli genismiqyash icraya nail olmaq tigiin
hiiquqi geyri-miioyyonliklor aradan qaldirilmali, imumi foaliyyst gostoricilori islo-
nib hazirlanmal1 vo ekoloji problemlor holl edilmaolidir.

Biitovliikdos, blokgeyn tokco texniki deyil, hom do rogomsal transformasiya, doyison
biznes modellori, inam dinamikas1 vo qlobal iqtisadi garsiligh olage {iciin strateji
vasito kimi nozardon kegirilir.

Acar sozlar: blokceyn, ragamsallagma, innovasiya, markazsizlasdirma, problemlar.

INTRODUCTION

Blockchain has become a fundamental digital technology that provides decentralized
accounting, programmable transactions, and secure data origin. Its impact extends to
finance, supply chains, energy markets, and organizational management. Scholars
from various disciplines economics, information systems, and law have explored its
transformative potential (Swan, 2015; Tapscott & Tapscott, 2016; De Filippi &
Wright, 2018) [1; 2; 3].

The purpose of this article is to provide a comprehensive analysis of blockchain as a
technological phenomenon, assessing its real and potential economic impact on
business in the context of global digitalization in 2019-2032. In particular, the work
aims to identify the scientific basis for the functioning of blockchain, determine the
mechanisms of its impact on the economy of enterprises and industries, and outline
the opportunities and challenges accompanying the integration of this technology
into the modern business environment.

The relevance of the study is determined by several factors, namely: global
digitalization of the economy (1); rapid market growth (2); interdisciplinary
influence (3); the presence of serious challenges (4); the need for a strategic vision
for business (5). In the context of the transition to Industry 4.0 and Web3, blockchain
is becoming a key technology that ensures transparency, security, and automation of
business processes (1). According to forecasts, in 2022-2032, the global market for
blockchain solutions will grow by ~38—40% annually, reaching hundreds of billions
of dollars, which indicates the enormous economic potential of the technology (2).
Blockchain is simultaneously transforming finance, logistics, healthcare, govern-
ment services, aviation, and other sectors, opening up new business models (asset
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tokenization, DeFi, central bank digital currencies) (3). Despite the prospects, the
implementation of blockchain is accompanied by problems of scalability, energy
costs, cyber threats, and regulatory uncertainty, which requires thorough scientific
analysis (4). It is important for businesses to understand not only the technical
essence of blockchain, but also its economic feasibility in order to minimize risks
and maximize benefits in the context of competition and digital transformation (5).

Analysis of recent studies and publications

The historical starting point for blockchain research is Satoshi Nakamoto's classic
paper «Bitcoin: A Peer-to-Peer Electronic Cash System» (2008), which laid the
fundamental principles of distributed ledgers, consensus mechanisms, and trustless
systems. This text continues to serve as the theoretical basis for most subsequent
research in the field. (bitcoin.org) [4].

In 2018, K.E. Babenko reviewed the role of blockchain in the economy and business,
emphasizing the opportunities for increasing transparency and reducing transaction
costs (Babenko, 2018). This local contribution is important for understanding regional
approaches to implementation and regulatory barriers. (Babenko K.E., 2018) [5].

From 2019 to 2024, the literature has transformed from applied PoC studies to
systematic reviews comparing architectures, consensuses, and business models.
Review articles and systematic reviews in recent years highlight three main areas:
(1) technical improvements (sharding, L2 solutions, zk-drives for privacy), (2)
economic cases (tokenization, DeFi, supply chain optimization), and (3) institutional
and regulatory issues (interpretation of tokens, consumer protection). Contemporary
systematic reviews provide a comprehensive overview of empirical results and gaps
in the literature (ScienceDirect) [6].

Technical changes in recent years have significantly influenced scientific discourse.
The most notable event was the transition of the Ethereum network from Proof-of-
Work to Proof-of-Stake (The Merge, September 15, 2022), which radically reduced
the network's energy consumption (~99.9%) and shifted researchers' attention to
environmental sustainability, hybrid validator models, and the legal implications of
the transition. This update has helped to renew interest in academic and corporate
research on scaling and sustainability [7].

Applied publications from 2020-2024 demonstrate the accumulation of empirical
cases in finance, logistics, healthcare, and energy. Such studies show that in
scenarios with strong information asymmetries and a large number of intermediaries,
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blockchain provides the highest economic return (reducing audit costs, speeding up
clearing, reducing fraud). At the same time, reviews point to recurring
methodological problems: the lack of unified performance metrics, short horizons
for field experiments, and poor replication of results [8].

A separate layer of literature is devoted to corporate and government experiments:
CBDC research, industry consortia (supply-chain blockchain), as well as regulatory
documents from the EU and international organizations, which are gradually forming
recommendations for the unification of standards and financial regulation. These
works show that security, interoperability, and law remain key barriers to large-scale
implementation [9].

The conceptual origins of blockchain can be traced back to Nakamoto's white paper
(2008), in which Bitcoin was presented as a peer-to-peer electronic cash system [10].
Subsequent scholars expanded the scope of research: Crosby et al. (2016) highlighted
the application of blockchain beyond cryptocurrencies [11]; [li-Huomo et al. (2016)
provided a systematic overview of research directions and limitations [12]; and
Szabo (1996) laid the foundations for smart contracts [13], which were later
developed in the context of enterprises (Christidis & Devetsikiotis, 2016) [14]. From
an economic perspective, Catalini and Gans (2016) analyzed the impact of
blockchain on transaction costs and intermediaries [15].

The article by Mettler M. (2016) “Blockchain technology in healthcare: The
revolution starts here,” presented at the 18th IEEE International Conference on e-
Health Networking, Applications and Services (Healthcom), examines the potential
of blockchain technology in healthcare. The author emphasizes that blockchain can
provide a single, immutable registry of patient medical records, allowing for
seamless data exchange between healthcare institutions while maintaining
confidentiality through encryption and access control. In addition, the transparency
and immutability of blockchain can improve the traceability of pharmaceutical
products and medical devices, helping to combat counterfeit drugs and ensure
regulatory compliance [16].

In the article Attaran M. (2020) “Blockchain technology in healthcare: Challenges
and opportunities,” published in the International Journal of Healthcare
Management, the author analyzes the challenges and opportunities of implementing
blockchain technology in healthcare. The study highlights existing blockchain-based
products in healthcare and discusses the advantages and limitations of this
technology in medical practice [17].
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The article by Haleem A., Javaid M., Singh R.P., Suman R., Rab S. (2021) —
“Blockchain Technology Applications in Healthcare: An Overview,” published in
the International Journal of Intelligent Networks, provides a comprehensive
overview of the application of blockchain technology in healthcare. The authors
discuss the benefits, challenges, and prospects of integrating blockchain into
healthcare systems, particularly in storing and sharing patient data, managing
medical supply chains, and ensuring transparency in clinical trials [18].

However, we believe it is necessary to define the scientific basis for the functioning
of blockchain, the mechanisms of its impact on the economy of enterprises and
industries, and to outline the opportunities and challenges that accompany the
integration of this technology into the modern business environment.

Main part and presentation of the material

Blockchain changes economic interactions, primarily by reducing verification and
enforcement costs, thereby displacing traditional intermediaries such as banks or
clearing houses (Catalini & Gans, 2016) [15]. The tokenization of assets opens up
opportunities for liquidity and fractional ownership (Tapscott & Tapscott, 2016)
[19]. However, network effects create implementation problems, as a critical mass
is required for systems to function effectively (Swan, 2015) [1].

Proof-of-work consensus models provide security but also create negative
externalities in the form of energy costs (Yli-Huumo et al., 2016) [12]. Alternative
models, such as proof-of-stake, promise efficiency but raise questions about
governance and centralization. At the macroeconomic level, blockchain adoption
interacts with financial stability, regulatory compliance, and international capital
flows (De Filippi & Wright, 2018) [3].

For managers, blockchain transforms the dynamics of trust by embedding
verification in code rather than institutions (Crosby et al., 2016) [11]. Smart contracts
automate workflows, ensuring the efficiency of supply chains and financial services
(Christidis & Devetsikiotis, 2016) [14]. Transparency through immutable records
improves auditing and compliance processes. However, decentralized networks face
governance issues where consensus on updates or disputes remains contentious (De
Filippi & Wright, 2018) [3].

Fortune Business Insights: According to their report, the global blockchain
technology market was valued at USD 20.16 billion in 2024 and is projected to grow
to USD 393.42 billion by 2032 at a compound annual growth rate (CAGR) of =
43.65% [20]. In 2024, global expenditures on blockchain technologies already
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exceeded USD 20.16 billion, with more than 40% of the total market share attributed
to North America (Fortune Business Insights, 2025) [21].

One of the key drivers of this rapid expansion is the ongoing digital transformation,
particularly within the financial sector. Blockchain ensures a high level of security
and trust that is essential for contemporary digital transactions by creating a
decentralized, tamper-resistant system for recording operations. Once entered into
the ledger, transactions cannot be altered. Traditional financial institutions, such as
banks and stock exchanges, are increasingly adopting blockchain services to manage
online payments, accounts, and other digital operations. Furthermore, blockchain’s
programmability enables the use of smart contracts self-executing agreements that
automatically initiate actions, payments, or events once predefined conditions are met.

Beyond finance, retail companies are implementing blockchain solutions to monitor
the flow of goods between suppliers and customers, enhancing transparency and
efficiency in supply chains. In the energy sector, blockchain supports sustainable
development goals by enabling peer-to-peer trading platforms for energy resources
and facilitating access to renewable energy sources.

The study also highlights the accelerating growth of Blockchain-as-a-Service
(BaaS). In this model, blockchain is provided as a managed cloud-based service,
where enterprises focus on developing applications and digital solutions, while
service providers deliver the necessary infrastructure and tools. This approach
enhances efficiency, flexibility, and cost-effectiveness, making blockchain adoption
more accessible to a wider range of industries.

Despite its significant prospects, blockchain faces limitations. Technical issues such
as scalability and interoperability remain unresolved (Yli-Huumo et al., 2016) [12].
The environmental costs of energy-intensive consensus mechanisms undermine
sustainability goals (Catalini & Gans, 2016) [15]. The legal enforceability of smart
contracts and fragmented regulation create uncertainty for businesses (De Filippi &
Wright, 2018) [3]. In addition, the concentration of mining power and the dominance
of individual service providers contradict the decentralized philosophy of blockchain
(Tapscott D. & Tapscott A., 2016) [2].

Let us conduct a theoretical analysis of blockchain in terms of its main aspects:
conceptual framework (1); technical and managerial implications (2); economic
mechanisms and implications (3):
1). Blockchain is a distributed ledger technology (DLT) that allows a network of
participants to reach consensus on the state of a shared ledger without a central
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authority. Its two main properties are immutability (records can only be added)
and decentralization (multiple validators). Options include public permissionless
chains (e.g., Bitcoin, Ethereum) and permissioned/private chains (Hyperledger,
Corda) for enterprise use.

2). Technical and managerial implications (reconfiguration of trust, automation
through smart contracts, data provenance and transparency, new organizational
forms).

* Trust reconfiguration — blockchain replaces some forms of institutional
trust (banks, registries) with cryptographic proofs and consensus protocols. For
managers, this means revising management and control systems: who manages
the nodes, how consensus decisions are made, and what incentives bind
participants.

* Automation through smart contracts — business logic encoded in the chain
allows payments, transfers of rights, or work processes to be executed under
certain conditions, reducing the need for manual verification and speeding up
settlements.

* Data origin and transparency — supply chain origin, immutable audit trails,
and tamper-proof records improve accountability and enable certification or
compliance processes.

* New organizational forms — tokenization and decentralized autonomous
organizations (DAQs) enable experimentation with new incentive structures and
cross-border coordination without traditional hierarchies.

3). Economic mechanisms and consequences (Fig. 1).
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Economic mechanisms and consequences ?

— Economic analysis Problems, limitations, and risks

1 Transaction costs and intermediaries Scalability |

| Energy and environmental costs |

Network effects and implementation | Compatibility and fragmentation |

dynamics
Aoy The compromise between
Tdokenization of assets and creation confidentiality and transparency
of liquidity
x—q | Legal force |
Incentives, mining costs, and
] externalities Management and upgradeability
——— o — — —————— = ——— 1 | Security risks |
| Practical and policy 1
- recommendations +— Uncertainty in regulatory matters
1 1

Use permissioned blockchains where
| privacy, governance, and performance
i are paramount

i |

I | Costs of change and organizational
\ confliets
1
]
1

| Use blockchain where immutability, :
| brovenance, or decentralizationare 1
":' important '

Fig. 1. Economic mechanisms of blockchain

If we look more closely at the transaction costs associated with blockchain and their
impact on intermediaries, as noted by Catalini & Gans (2016), blockchain can reduce
certain transaction costs, particularly verification and enforcement costs, by
providing publicly verifiable records and coded enforcement (smart contracts).
Lower verification costs can undermine the value of intermediaries (escrow,
registries, clearing houses). However, some costs are replaced rather than eliminated
(e.g., consensus costs, infrastructure costs).

Regarding network effects and adoption dynamics, blockchain systems exhibit
strong network effects: value for users increases with the number of participants
(greater liquidity, richer data). However, there are chicken-and-egg adoption
problems: participants may wait for others or for standards/interoperability.
Permissioned blockchains can shorten this process by inviting known participants.
Tokenization converts rights to assets (real estate, invoices, carbon emission quotas)
into tradable digital tokens, potentially improving liquidity and fractional ownership.
This can unlock capital, but raises questions of regulation and custody.
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Proof-of-Work systems internalize security through mining rewards but impose
external costs (energy consumption). Alternative consensus mechanisms (Proof-of-
Stake, BFT variants) trade energy for varying levels of trust and centralization.

Let's briefly review the essence of the problems, limitations, and risks presented in
Figure 1:

1. Scalability — bandwidth limitations and delays constrain large-volume, real-
time applications (although layer 2 approaches and sharding attempt to mitigate
this).

2. Energy and environmental costs — PoW consensus is energy-intensive;
environmental impact is a reputational and regulatory risk.

3. Compatibility and fragmentation — many competing protocols hinder seamless
asset transfers and network effects.

4. Trade-off between privacy and transparency — public ledgers are transparent by
design; confidential business processes require off-chain solutions or privacy-
preserving designs (zk-SNARKSs, permissioned ledgers).

5. Legal force — smart contracts may not correspond to legal contracts; uncertainty
regarding jurisdiction remains.

6. Governance and upgradeability — decentralized systems face challenges with
development (hard forks, governance takeovers).

7. Security risks — coding errors, oracle manipulation, and key management
failures lead to real economic losses.

8. Regulatory uncertainty — inconsistent treatment of tokens, securities, and data
across jurisdictions hinders adoption in the corporate sector.

9. Change costs and organizational conflicts — replacing outdated processes and
stakeholder beliefs involves significant transition costs.

Practical recommendations (Table 1).

Table 1 Practical recommendations

Ne Choosing the type of blockchain depending on the context

1.1 | Permissioned blockchains are Interbank clearing and settlements: transaction speed,
appropriate for sectors where controlled access, regulatory compliance
confidentiality, control, and
performance are key.

Consortia in logistics and supply chains: sharing data
among participants, but with the ability to control
access and prevent leaks of commercial information

1.2 | Public (permissionless) Electoral systems, electronic voting, public registers
blockchains should be used Labeling of goods for traceability (food industry,
where the main principle is pharmaceuticals, art objects)
decentralization, immutability, | Platforms for NFTs and Intellectual Property

and verifiability of origin.
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1.3

Ensuring scalability and
performance

Using hybrid solutions (combination of public and
private blockchain).

Optimization of consensus algorithms (Proof-of-
Authority, Proof-of-Stake instead of Proof-of-Work)

1.4

Focus on cybersecurity and
personal data protection

Anonymization and encryption of transactions
Compliance with GDPR standards in the EU
Using smart contracts with independent security audit

Policy recommendations

2.1

Regulatory Framework

Clearly define the legal status of digital assets, tokens
and smart contracts

Implement rules for the activities of blockchain
consortia and ensure transparency in their work
Harmonize legislation with international standards
(EU, FATF, ISO)

2.2

Regulatory Control and Balance
of Innovation

Avoid excessive regulation that hinders the
development of innovation

Create sandboxes for blockchain startups where they
can test new models without harsh sanctions
Develop policies to combat money laundering and
terrorist financing using blockchain solutions

23

Institutional Support and
Education

Government investments in blockchain infrastructure
for healthcare, land cadastres, public services
Training programs for officials and businesses on the
practical application of blockchain

Partnerships with universities to develop research and
train specialists

24

International Cooperation

Participation in global blockchain development
alliances

Using common platforms for cross-border payments,
customs control, environmental monitoring.

Highlights
e Proposes an interdisciplinary framework linking economic, technical, and

managerial aspects of blockchain;
Demonstrates how blockchain reduces verification/enforcement costs and
enables tokenization;
Provides practical recommendations for selective implementation in finance,
supply chains, and energy;
Shows measurable economic effects through cost savings, liquidity, and
automation;
Identifies key limitations: scalability, energy costs, fragmented regulation, and
governance risks;

Suggests future research on empirical evaluation, regulatory design, and
governance models.
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CONCLUSION

Blockchain is a transformative technology that has the potential to reshape trust,
transaction costs, and organizational forms in various sectors. From an economic
point of view, it reduces some of the contradictions regarding verification and
enforcement and allows for the creation of new business models (tokenization,
decentralized markets). However, these prospects are limited by technical
constraints, external environmental factors, governance issues, and regulatory
uncertainty.

For managers and policymakers, a pragmatic approach is selective implementation:
matching blockchain capabilities to clearly defined economic problems, favoring
permissioned or hybrid architectures where appropriate, and investing in governance
and legal clarity. Assessing the long-term impact on markets and institutions requires
interdisciplinary research that combines technical, economic, and legal perspectives.
Blockchain has enormous potential, but its effectiveness depends on the right choice
of type (public/private), balanced regulatory policy, government support, and
international coordination.

Blockchain shows significant potential to transform business models by reducing
transaction costs, increasing transparency, and enabling automation. However, its
transformative power is limited by unresolved issues of scalability, governance, and
regulation. Thus, selective implementation appears most appropriate, especially in
contexts that require a high level of trust and provenance. Future research requires
interdisciplinary approaches combining economics, law, and technology to fully
assess the long-term social and economic impact of blockchain.

REFERENCES

1. Swan, M. (2015). Blockchain: Blueprint for a new economy. O’Reilly Media.

2. Tapscott, D., & Tapscott, A. (2016). Blockchain revolution: How the technology behind bitcoin is
changing money, business, and the world. Portfolio/Penguin.

3. De Filippi, P., & Wright, A. (2018). Blockchain and the law: The rule of code. Harvard University
Press.

4. Bitcoin: A Peer-to-Peer Electronic Cash System Satoshi Nakamoto satoshin@gmx.com
www.bitcoin.org

5. Babenko, K. E. (2018). Blockchain in economics and business. Economics and Society, (15), 924-932.

6. Gautami Tripathia, Mohd Abdul Ahada, Gabriella Casalino. A comprehensive review of
blockchain technology:Underlying principles and historical background with future challenges.
https://pdf.sciencedirectassets.com/780409/1-s2.0

7. Elizabeth Howcroft, Maria Ponnezhath. Ethereum blockchain slashes energy use with ‘Merge’
software upgrade. https://www.reuters.com/technology

8. Fatma M AbdelSalam. Blockchain Revolutionizing Healthcare Industry: A Systematic Review of
Blockchain Technology Benefits and Threats. https://pme.ncbi.nlm.nih.gov/articles/

40


http://www.bitcoin.org/
https://pdf.sciencedirectassets.com/780409/1-s2.0
https://www.reuters.com/technology
https://pubmed.ncbi.nlm.nih.gov/?term=%22AbdelSalam%20FM%22%5BAuthor%5D
https://pmc.ncbi.nlm.nih.gov/articles/

Zinaida Zhyvko, Anastasiia Shehynska
Blockchain in business: scientific basis, economic impact, and challenges

9. Ethereum Merge Trend Report .https://blockchain-observatory.ec.europa.eu/3f78c885-d14e-
47cb-b183-122ef529a258 en

10. Nakamoto, S. (2008). Bitcoin: A peer-to-peer electronic cash system.
https://bitcoin.org/bitcoin.pdf

11. Crosby, M., Pattanayak, P., Verma, S., & Kalyanaraman, V. (2016). Blockchain technology:
Beyond bitcoin. Applied Innovation Review, 2, 6—19

12. Yli-Huumo, J., Ko, D., Choi, S., Park, S., & Smolander, K. (2016). Where is current research on
blockchain  technology?—A  systematic review. PLOS ONE, 11(10), e0163477.
https://doi.org/10.1371/journal.pone.0163477

13. Szabo, N. (1996). Smart contracts: Building blocks for digital markets. Extreme Programming
and Other Agile Processes in Software Engineering (Proc. of First Intl. Conf.), 228-231. (Early
writings on the idea available online.)

14. Christidis, K., & Devetsikiotis, M. (2016). Blockchains and smart contracts for the Internet of
Things. IEEE Access, 4,2292-2303. https://doi.org/10.1109/ACCESS.2016.2566339

15. Catalini, C., & Gans, J. S. (2016). Some simple economics of the blockchain (NBER Working
Paper No. 22952). National Bureau of Economic Research. https://doi.org/10.3386/w22952

16. Mettler M. “Blockchain technology in healthcare: The revolution starts here,”. 2016 IEEE 18th
International Conference on e-Health Networking, Applications and Services (Healthcom) 2016
Sep.:1-3. doi: 10.1109/healthcom.2016.7749510.

17. Attaran M. “Blockchain technology in healthcare: Challenges and opportunities,”. International
Journal of Healthcare Management. 2020 Nov.15(1):1-14. doi:
10.1080/20479700.2020.1843887. [DOI] [Google Scholar]

18.Haleem A., Javaid M., PS R. P., Suman R., Rab S. “Blockchain Technology Applications in
Healthcare: An Overview,”. International Journal of Intelligent Networks. 2021;2(2):130—139.
doi: 10.1016/}.1jin.2021.09.005. [DOI] [Google Scholar]

19. Tapscott, D., & Tapscott, A. (2016). Blockchain revolution: How the technology behind bitcoin is
changing money, business, and the world. Portfolio/Penguin.

20.BLOCKCHAIN TECHNOLOGY MARKET SIZE AND FUTURE OUTLOOK. Source:
https://www.fortunebusinessinsights.com/industry-reports/blockchain-market-
1000727utm_source=chatgpt.com

21. Fortune Business Insights. (2025). Blockchain technology market size & share — Industry report,
2032. Retrieved from https://www.fortunebusinessinsights. com/industry-reports/blockchain-
market-100072

41


https://blockchain-observatory.ec.europa.eu/document/download/3f78c885-d14e-47cb-b183-f22ef529a258_en?filename=EUBOF3.0_Ethereum_Merge_Trend_Report_final.pdf&prefLang=sl&utm_source=chatgpt.com
https://blockchain-observatory.ec.europa.eu/document/download/3f78c885-d14e-47cb-b183-f22ef529a258_en?filename=EUBOF3.0_Ethereum_Merge_Trend_Report_final.pdf&prefLang=sl&utm_source=chatgpt.com
https://bitcoin.org/bitcoin.pdf
https://doi.org/10.1371/journal.pone.0163477
https://doi.org/10.1109/ACCESS.2016.2566339
https://doi.org/10.3386/w22952
https://doi.org/10.1080/20479700.2020.1843887
https://scholar.google.com/scholar_lookup?journal=International%20Journal%20of%20Healthcare%20Management&title=%E2%80%9CBlockchain%20technology%20in%20healthcare:%20Challenges%20and%20opportunities,%E2%80%9D&author=M.%20Attaran&volume=15&issue=1&publication_year=2020&pages=1-14&doi=10.1080/20479700.2020.1843887&
https://doi.org/10.1016/j.ijin.2021.09.005
https://scholar.google.com/scholar_lookup?journal=International%20Journal%20of%20Intelligent%20Networks&title=%E2%80%9CBlockchain%20Technology%20Applications%20in%20Healthcare:%20An%20Overview,%E2%80%9D&author=A.%20Haleem&author=M.%20Javaid&author=R.%20P.%20PS&author=R.%20Suman&author=S.%20Rab&volume=2&issue=2&publication_year=2021&pages=130-139&doi=10.1016/j.ijin.2021.09.005&
https://www.fortunebusinessinsights.com/industry-reports/blockchain-market-100072?utm_source=chatgpt.com
https://www.fortunebusinessinsights.com/industry-reports/blockchain-market-100072?utm_source=chatgpt.com

