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This article explores the integration of cryptocurrencies into the global agribusiness
sector, positioning them as a new financial instrument. The study examines the
main advantages of cryptocurrencies in agriculture, including the simplification
of financial operations, reduction of transaction costs, increased transparency
in supply chains, and access to alternative sources of financing. Based on the
analysis of international cases, the research reviews key projects and platforms
implementing blockchain solutions in the agricultural sector. Special attention
is given to the challenges and risks associated with cryptocurrency adoption,
such as regulatory restrictions, the volatility of digital assets, and the need for
technological adaptation within agricultural operations. The study provides an
assessment of the potential of cryptocurrencies in agricultural financial systems
and offers recommendations for their effective implementation. The stages of
cryptocurrency development and their adaptation within the agricultural sector
are analyzed. The main areas of digital currency application in agriculture are
identified, including financing of farming enterprises through crowdfunding
platforms, conducting international settlements for agricultural products, crop
insurance, and optimization of logistics chains. Particular attention is devoted to
examining regulatory approaches to the implementation of cryptocurrencies in the
agricultural sector and analyzing risks related to market volatility, cybersecurity
threats, and legal uncertainty. The international experience of digital technology
integration into the agricultural sector, along with the challenges and prospects
for the integration of cryptocurrencies into agri-financial systems, is explored.
The article emphasizes the importance of developing state policies that stimulate
innovation in agriculture and ensure the financial stability of farming enterprises.
It concludes that the use of cryptocurrencies in the agricultural sector holds
significant potential for improving access to financing, enhancing transaction
transparency, and increasing agricultural production efficiency.
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CBITOBHUM JJOCBIJI BAKOPUCTAHHS KPUIITOBAJIOT
AK ®PIHAHCOBOI'O IHCTPYMEHTY B CIJIBCBKOMY I'OCITIOJAPCTBI

Ilanyenxo M.A., barpakosa T.I.
3anopizekuii HayionanrbHull yHigepcumem

Yrpaina, 69011, m. 3anopisicocs, eyn. Yuisepcumemcora, 66

Kuro4dogi cioBa:

0JIOKUEHH, KPUIITOBAIIIOTA,
arpo0i3Hec, ClIbCbKe
rOCIIOIAPCTBO, arpo-CTapTall.

VY miff cTarTi JOCHIIKY€EThCS IHTETpallisl KPUITOBATIIOT y CBITOBHH arpobi3Hec,
MO3UIIOHYIOUM 1X SIK HOBMH (DIHAHCOBUII IHCTPYMEHT. Y JOCIiKEHHI
PO3IIIAAI0THCS OCHOBHI TEpeBarv KPHUITOBAIIOT Y CIIbCHKOMY TOCIOJAapCTBi,
BKJIFOYAIOYH CIIPOIICHHS (DiHAHCOBHUX Ollepalliif, SHWKCHHS TPaH3aKLiHUX BUTPAT,
I ABUILEHHS IPO30POCTI JTaHLIOTIB IOCTABOK i TOCTYII 10 AlIbTEPHATUBHUX JKEPEI
(inancyBanHsa. CrMparo9nch Ha aHAN3 MDKHAPOIHUX KEHCiB, Yy IOCIIKECHHI
PO3TIAAAIOTHCS KITFOYOBI MPOEKTH Ta TIAT(HOPMH, SIKi BIPOBAKYIOTh OITOKICIHH-
pilieHHs B arpapHoMy cekTopi. OcoOuBYy yBary NpuaijieHO BUKIMKAM i pU3UKaM,
OB’ SI3aHUM 13 BIIPOBA/DKEHHSIM KPUIITOBAIIOT, TAKUM SIK PETYIISITOPHI OOMEXEHHS,
BOJIATWJIBHICTh IH(POBHX aKTHBIB 1 HEOOXINHICTh TEXHOJOTIYHOI amamTarii
B paMKax CUIbCHKOTOCIONAPCHKUX omepauiil. JlOCHiDKeHHs Hazxae OLIHKY
MTOTEHI[iaTy KPHUIITOBATIOT y (hiHAHCOBUX CHCTEMaX CLITbCHKOTO TOCIOAAPCTBA Ta
pEeKOMEHAIIsIMH 00 iX e(heKTUBHOTO BIpoBaKeHHs. [IpoaHanizoBaHo eTamnu
PO3BUTKY KPUIITOBAJIIOT T IX a[aNTalli0 B arpapHOMY CeKTOpi. BusHaueHo OCHOBHI
HAarpsIMU 3aCTOCYBaHHS IU(POBHUX BAIIOT y CUIBCBKOMY rOCIIOJAapCTBi, 30KpeMa
(inancyBaHHS (pepMEPCHKUX TOCIONAPCTB 4Yepe3 KpayadaHJuHIoBI miarhopmu,
3IiMCHEHHS MDKHApOIHUX PO3PaxXyHKIB 3a CITBCHKOTOCIIONAPCHKY MPOMYKIIIFO,
CTpaxyBaHHS BpOXKaiB Ta ONTHMI3aIlil0 JOTICTUYHUX JaHIFOTiB. OKpeMy yBary
NPHUIIICHO BUBYCHHIO PETYISATOPHUX MiAXOAIB 0 BHPOBAUKEHHS KPUITOBAIIOT
y arpapHoMy CEKTOpi, aHaji3y PHU3HUKIB, OB’ S3aHUX 3 BOJATHIIBHICTIO PHHKY,
Kibep3arpo3amMy Ta TPaBOBOI0 HEBHU3HAUCHICTIO. J[OCHIPKEHO MiKHAPOIHUN
JOCBiJI, SIKMH aKTHBHO BIIPOBAaJUKYETHCS 4epe3 HU(POBI TEXHOJIOTIi B arpapHy
rairys3b, a TakoX IPOOIEMH i TEPCIEKTUBU IHTErpallii KPUIITOBATIOT B arpapHi
(hinaHCOBI cucTeMH. B cTaTTi MiIKPECTIOETHCS BaXKIINBICTh PO3BUTKY JIEpyKaBHOI
TIOJTITHKH, SIKA CTUMYJIIOE BIIPOBAKCHHS iHHOBAIIH y CLIBCHKOMY TOCIIONAPCTBI
Ta 3abe3nedyye (PpiHAHCOBY CTAOUIBHICTE (PEPMEPCHKHUX TOCIOAAPCTB. 3pOOIICHO
BHCHOBOK IIPO T€, 110 BUKOPUCTAHHS KPUITOBAIIOT B arpOCEKTOPI Mae 3HAYHUM
MOTEHIiaJ JUIs MiIBUILEHHS A0OCTYITy 10 (hiHAHCYBaHH:, MPO30POCTi oreparii Ta
T IBUIIEHHS e()eKTUBHOCTI arpapHOro BUPOOHHIITBA.

Statement of the problem

Agriculture is a cornerstone of the global economy,
playing a vital role in ensuring food security and
promoting societal resilience. However, the sector faces
numerous challenges, including access to financing,
supply chain opacity, and significant reliance on traditional
financial instruments. Against this backdrop, the use of
cryptocurrencies as a financial instrument in the agricultural
sector is gaining increasing popularity.

Blockchain technology and cryptocurrencies open up
new opportunities foragribusiness by facilitatingrapid trans-
actions, reducing financial operating costs, and increasing
the transparency of market participants' interactions. They
also contribute to farmers' access to alternative sources
of financing, in particular through decentralized finance
(DeFi) platforms, crowdfunding, and asset tokenization.
An analysis of global experience in integrating cryptocur-
rencies into agriculture allows for the identification of key
advantages, challenges, and prospects for the development
of this financial technology. The article examines current
practices of cryptocurrency use in various countries, their
impact on agricultural production efficiency, and the risks
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associated with their implementation. Special attention is
paid to regulatory issues, adaptation of agricultural busi-
nesses to new technologies, and future trends in the digital
transformation of the agricultural sector.

Analysis of recent studied publications

In modern scientific literature and reports of
international organizations, considerable attention is paid
to the implementation of blockchain technology and
cryptocurrencies in agriculture. Studies show that the use of
cryptocurrencies contributes to reducing transaction costs,
increasing transparency in the supply chains of agricultural
products, and expanding farmers' access to financial
resources. Among the main authors who have dedicated
their time to studying cryptocurrencies in general and
in specific sectors of the economy are: Kunishnikova O.
(cryptocurrency as a financial market instrument),
BezverkhyiK. (theessenceofcryptocurrencies),RyadinskaV.
(financial and legal analysis of cryptocurrencies),
Dyachuk M., Oginok S. (risks and opportunities of
cryptocurrencies), Mazur V. (use of cryptocurrency as a
financial instrument). Among foreign experts, the works of
the following authors were studied: Kumar K., Lahza H.
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(cluster-based agriculture using blockchain), Bhat S.,
Huang N. (development of precision agriculture through
artificial intelligence and big data), Sivaganesan D. (smart
farming through blockchain technologies), and Neeta M.,
Sushila Sh. (use of cryptocurrencies in agriculture).

Research by AgriDigital demonstrates the effectiveness
of blockchain solutions in grain logistics, while GrainChain
offers smart contracts for automating settlements in the
farming business. Other studies emphasize risks such
as cryptocurrency volatility, regulatory restrictions, and
technological barriers to implementation in agricultural
practices..

Objectives of the article

Is to examine the global experience of using
cryptocurrencies as a financial instrument in agriculture,
to determine their impact on the financial stability
of agribusiness, and to assess the prospects for their
implementation in the context of the digital transformation
of the agricultural sector. The goal of the study is to
analyze the advantages, limitations, and potential risks of
cryptocurrency application in agribusiness, as well as to
develop recommendations for the effective integration of
these technologies into the financial system of agricultural
enterprises in Ukraine, based on global experience.

The main material of the research

Despite the significant spread of crypto technologies
across various industries, they remain relatively new to most
users. The foundation for introducing cryptocurrencies and
blockchain technologies is the digital literacy of potential
beneficiaries in this field. According to the general economic
approach, cryptocurrencies are decentralized digital
(virtual) assets, also referred to as "currency," protected by
cryptographic methods (mathematical methods ensuring
confidentiality). Kuvshinnikova O. defines cryptocurrency

User A initiates a
cryptocurrency transfer
to User B

The transaction is
combined with others
into a new block;
miners compete to
solve a cryptographic
puzzle (Proof-of-
Work)

User B sees the receipt
of cryptocurrency
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as a public digital asset created using cryptography to
ensure transaction confidentiality and control over the
issuance of virtual units [1].

The key functional features of cryptocurrencies are
their anonymity and lack of regulation by state authorities.
At the same time, this anonymity has attracted interest
from regulatory bodies worldwide, as cryptocurrencies
are unfortunately known for their potential to evade taxes
and mandatory fees, be invested in dubious projects, and
sometimes even finance terrorist groups. Similar to more
conservative financial instruments, cryptocurrencies face
the problem of high volatility in the digital asset market
and dependence on global financial and trade policies.
The creation of cryptocurrency is not subordinated to any
state or government authority, since the principle behind
the creation of these virtual currencies lies in the operation
of a system known as "blockchain" (from English — "a
chain of blocks") [2]. Interestingly, the name "blockchain"
itself immediately reflects the principle of its operation:
distributed across thousands of points around the world (the
so-called "nodes"), the system looks like a long chain with
computing machines — “miners” — connected to it, whose
task, via electronic calculations, is to process existing
blocks and write new ones. The data is thus represented
in the system only once, i.e., as a unique entry, which
automatically prevents duplication and protects it from
forgery. An additional advantage of the blockchain system
is equal access for all its participants, with the ability to
validate data. It is appropriate to analyze the schematic
principle of a cryptocurrency transaction through the lens
of the blockchain system’s operation (Fig. 1).

Thus, the following conclusion can be drawn: the
main advantages of cryptocurrencies are their security,
decentralization, transaction irreversibility, and the ability
to operate without intermediaries, based on the peer-to-
peer (P2P) principle.

The transaction is transmitted to the
blockchain P2P network and stored
in the pool of unconfirmed
transactions

Miners verify the validity of the
signature and the availability of
funds; if everything is correct, the
transaction is included in a block

The block is added to the chain of
blocks (blockchain), and other
network nodes verify its correctness

After confirmation, the block
becomes part of the immutable
ledger

Fig. 1. — Cryptocurrency Transaction System in the Blockchain
(created by the authors)
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The aforementioned approaches, specifically their
economic advantages, have found application in various
sectors of product manufacturing and service provision,
mainly in the IT sector. However, in our opinion, given
such a secure, transparent, and advanced system of
data exchange and storage, limiting blockchain and
cryptocurrency transactions solely to the digital sphere is
a waste of their high potential.

One of the most stable and conservative branches of
the economy has been and remains agriculture. Global
experience in the use of cryptocurrencies in agriculture
(and the agro-industrial complex in general) shows that
there is demand for revolutionary approaches to attracting
financial instruments, and that this demand is actively
developing. Entrepreneurs seek to automate production and
trade processes, as well as to conclude more transparent
and fair transactions.

If we turn to the statistical indicators of the
capitalization of the sustainable agricultural market that
utilizes blockchain technology and actively employs
cryptocurrency transactions in its operations, we can
observe that in 2023 the global blockchain market in
sustainable agriculture was valued at $188.90 million.
It is expected to reach $294.97 million by 2031, with a
compound annual growth rate (CAGR) of 5.9% during the
forecast period (Figure 2) [3].

Given this data and the growth rate of market
capitalization, we can conclude that the driving factors
behind such indicators include the growing demand for
transparent and traceable supply chains, the desire to
reduce operational costs, and the increasing investment in
agricultural startups worldwide.
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Among the main drawbacks and "barriers" to conducting
agricultural activities on the blockchain are, of course, the
high entry threshold for the average farmer or producer,
the cost of implementing blockchain technologies, and
transitioning to cryptocurrency-based payments.

A significant challenge for those seeking to shift their
agricultural business to cryptocurrency transactions and
smart contracts is the dependency of producers on existing
digital literacy skills and the geographical location of
farms and production facilities, especially considering the
availability of high-speed digital telecommunications in
remote rural areas.

Over the past ten years, there has been a significant
growth in the world of crypto assets — from a niche
financial instrument to a massive global market. Bitcoin
and Ethereum are vivid examples of digital currencies
that represent the revolution of decentralization in finance,
radically transforming key concepts related to transactions,
value protection, and the engagement of economic players.

These digital currencies are based on blockchain
technology, which ensures decentralization, enhanced
transparency, immutability of data, and security. The existence
of cryptocurrencies on financial markets is now undeniable;
however, the range of opportunities that this technology offers
is far broader. According to researcher Kumar K. R., rural
enterprises powered by blockchain combined with intelligent
systems can bring significant benefits and also reshape how
governments manage rural territories [4].

Despite the key role agriculture plays in food
security, the rural economy remains one of the least
developed sectors in the global economic system. A strong
infrastructure, a large base of smallholder farms, and access

Global Blockchain Market for Sustainable Agricultural Products
by Market Participants, 2020-2031
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Fig. 2. — Global blockchain market for sustainable agricultural products by market participants, 2020-2031
(based on [3])
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to financial assets — in combination with technological
advancement — complement each other in enhancing digital
capacities within the innovation sphere. These factors also
hold the potential for large-scale transformations [4].

Blockchain, digital tokens, the Internet of Things (IoT),
and the progressive development of artificial intelligence
(Al) are all examples of tools that can support the
advancement of rural economies.

A key component in the development of blockchain
technologies may be the chain-based structural approach.
The majority of the global population is unable to fully
verify the variety of products they purchase. This creates
uncertainty, especially in cases of organic products,
compliance with environmental regulations, and decision-
making processes.

The use of blockchain technology allows for the creation
of a permanent, open ledger (a connected chain of records)
that covers all stages of production — from farm to retail
[4]. Every step — from harvest dates, storage conditions,
transportation methods, certification procedures — can
be recorded on the blockchain and made accessible for
verification by all interested parties.

This fosters mutual trust among all participants in the
supply chain: from farmers to postal workers, distributors,
and business partners in general. Moreover, it significantly
reduces the risk of fraud or manipulation by unscrupulous
market players. Farmers thus go beyond traditional ethical
standards while remaining competitive in the market [5].

A core feature of the cryptocurrency system is
smart contracts — computer programs programmed to
autonomously manage transactions linked to corresponding
legal actions by new parties [5, 8]. For example, after
signing a contract between a farmer and a postal service
provider, the parties can agree on a deferred payment
that occurs only after the receipt of goods is confirmed. A
smart contract formalizes this agreement without human
intervention, and the payment is automatically executed
once all terms are fulfilled. This system reduces the role
of intermediaries, simplifies transaction processes, and
lowers the risk of breach of contract or misconduct.

Such contracts can be useful not only for financial
operations but also for risk management. For instance,
insurance payouts to farmers can be tied to meteorological
data from weather stations or sensors (using Internet of
Things — IoT technology) [5, 7]. Upon submitting a claim,
the smart contract automatically initiates an insurance
payout without the need for additional claim verification.

Technological advancements in systems based on
the Internet of Things are increasingly transforming
the agricultural sector. Sensors can track a wide range
of wvariables, such as air temperature, soil moisture, air
humidity, crop growth rates, and even sunflower activity.

All of'this data can be easily entered into the blockchain,
ensuring its preservation, analysis, and use in decision-
making processes [5, 7].

For example, artificial intelligence-based algorithms
driven by this data can:

* determine the optimal time for sowing or harvesting;

* signal the need for intervention or irrigation;

* detect risks or plant diseases.
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This process allows for the efficient use of resources,
reduces losses, increases productivity, and mitigates the
negative impact on profits.

The use of cryptocurrencies and blockchain in the agro-
industrial sector contributes to environmental sustainability.
Through efficient monitoring and automation, farmers can
maximize water use efficiency, ensure healthy yields, and save
energy. This not only helps minimize waste but also conserves
natural resources, reduces greenhouse gas emissions, and
prevents pollution of soil and aquatic ecosystems.

Additionally, there is significant potential for
implementing incentive schemes. For example, farmers
who support sustainable agricultural technologies — such as
crop rotation, organic farming, and lawful use of chemicals —
may receive rewards from local authorities in the form of
tokens or cryptocurrencies [5]. If implemented, this trend
creates substantial added value in the agricultural sector,
promoting the development of sustainable production.

One of the main obstacles faced by farmers, especially in
developing countries, is limited access to financial services.
Banks are often reluctant to lend to small agricultural
enterprises due to high risks and lack of collateral. In this
context, decentralized finance (DeFi) platforms based on
blockchain may become a viable alternative to traditional
banking systems [6].

Agricultural producers can receive loans, insurance,
and investments without intermediaries. It is expected that
data about their activities — yields, contracts, environmental
responsibility — recorded in a blockchain-based digital
portfolio, will improve their creditworthiness.

Overall, the aforementioned areas of crypto-economy
development are transforming its internal nature, which has
made it vulnerable to marginalization within the traditional
financial system due to the internal unpreparedness of
economic actors to adopt new and more rational rules of
the game.

Another advantage of cryptocurrencies is their ability
to facilitate access to international markets. Small-scale
farmers have faced numerous difficulties when trying to
enter global markets due to intermediaries, high transaction
fees, and complicated logistics [7, 8]. Cryptocurrencies
allow such farmers to receive payments directly from
consumers around the world with minimal fees and high
liquidity. This contributes to the growth of the local
economy, the farmer's income, stimulates employment,
and increases the level of innovation.

Despite its enormous potential, the development of
cryptocurrencies in rural areas is accompanied by a number
of challenges:

* A significant portion of rural territories lacks
permanent access to the Internet, complicating the
implementation of digital technologies.

* Most farmers lack sufficient knowledge about
cryptocurrencies, blockchain, or IoT, which slows the
adoption of new technologies.

» The protection of data and digital assets is critically
important to building trust in new systems.

e The crypto economy has medium-level legal
recognition, but only in developed countries, which still
complicates its use in official business operations [8].
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All of'this requires the involvement of the private sector,
the state, and the international community. Investment
is needed in infrastructure, educational projects, the
development of regulatory systems, and support for
innovative initiatives.

Conclusions

The integration of blockchain and cryptocurrencies
into rural communities represents a unique opportunity to
transform these vital components. Enhanced awareness,
operational efficiency, sustainability, access to finance,
and automation of procedures have the potential to
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significantly improve the functioning of the rural economy
while ensuring environmental sustainability and resilience
of the agricultural sector itself.

Research into overcoming the barriers shows that the
advantages far outweigh the risks. The future development of
agriculture depends on the proper implementation of innovative
principles, where cryptocurrencies will play a key role.

The future of rural entrepreneurship is not only in traditional
agriculture, but also in smart contracts, the development and
accumulation of personal crypto-assets for proper investment
in one’s own enterprise, decentralized financial structures, and
a global virtual network based on trust.
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