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DEVELOPMENT OF E-COMMERCE
IN INDUSTRIAL AGRICULTURE

The introduction of e-commerce in the
Ukraine’s agricultural sector is a transfor-
mative opportunity due to the sector’s signi-
ficant contribution to the country’s GDP and
employment. The purpose of the study is to identify
the impact of e-commerce on the Ukraine’s
agricultural industry, focusing on adoption,
market accessibility, transparency, challenges,
and the role of government support. The
methodology combines qualitative and quantitative
research, including literature review, surveys,
interviews, and data analysis. The agricultural
sector, which includes grains, oilseeds and
livestock, faces challenges such as outdated
infrastructure and market inefficiencies. E-
commerce provides a solution to market access
limitations, price transparency issues, and
supply chain inefficiencies. Agri-platforms play
a crucial role, providing a digital ecosystem
for farmers, agribusiness and stakeholders,
enhancing collaboration, digital transformation,
data exchange, and market access. The research
results show a notable increase in the e-
commerce adoption, with agri-platforms such
as AgroMarket and AgroExpert playing a key
role. Advantages include increased market
access, improved efficiency, transparency,
streamlined  procurement, and  market
diversification. Among the challenges there
are digital literacy, resistance to change,
logistical difficulties, and the need for secure
digital payments. The study emphasizes the
role of blockchain and the Internet of Things
(IoT) in enhancing transparency, traceability,
and efficiency in agribusiness. The proposed
model points to supply chain integration,
mobile access, digital payments, electronic
markets, training, data analytics, standardi-
zation, and environmental sustainability as key
factors for effective e-commerce implementation.
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PO3BHTOK EAEKTPOHHOI
KOMEPIIII B AIIK

Bnposaoocenns enexmponnoi xomepyii 6
azpapuuti cexmop Ykpaiuu € mpancgopmayiii-
HOMW0O MOJCIUBICIIO, WO 3YMOBIEeHA 3HAYHUM
eHneckom cexmopy y BBII ma 3atinsmicmo kpainu.
Memoro docniosxcenns € i0eHmu@ikayiss 6nIUgy
eIeKMPOHHOI KOMepYIi Ha azpapHy npOMUCIO-
gicmb Ykpainu 3 axyeHmom Ha NUMAHHAX
NPUUHAMMs, OOCMYNHOCHI PUHKY, NPO30POCHII,
BUKIUKIG I poni niompumku ypsaoy. Memoodo-
JI02Isl ROEOHYE AKICHI MaA KibKIiCHI O0CTIONHCEeHHS,
BKIIOYHO 3 021100M HAYKO8OI JNimepamypu,
ONUMYBAHHAM, THMEPS’I0 Ul AHANI30M OAHUX.
CinbCbKk020cno0apcoKutl Cekmop, wo Micmums
6 c00i 3epHO8I, OnitHUYi Mma MEAPUHHUYMEO,
CMUKAEMbCA 3 MAKUMU UKTIUKAMU, SIK 3aCMapina
iHppacmpykmypa | HeegheKmMUSHOCMI HA PUHK).
Enexmponna xomepyisa eucmynae piwieHHAM
011 0OMediceHb 00Cmyny 00 PUHKY, npobiem
nposopocmi Yin i HeegheKmuerHocmeu 1aHY2a
nocmauanus. Aeponramgopmu  gidieparomo
8adiCIUBY ponib, 3abe3neuyrouu yugdpose cepedo-
suwe 01s pepmepis, azpobisznecy ma 3ayikag-
JIeHUX CIOPIH, NIOBUWYIOUU CRIGNPAYIO, YUPPO8Y
mparcgopmayiio, 0oMmin danumu i docmyn 00
punky. Pesynemamu Oocniooicenns noxazyiomo

nomimue 3pOCMAHHA NPULHAINMA €NIeKMPOHHOT

KOMepyii, 3 KIIOY0B0I0 Y4aACMIO azponiamaeopm,
sax-om AgroMarket i AgroExpert. [lepesacu
BKIIOUAIOMb NIOGUWEHUT OOCMYN 00 DPUHKY,
NOKpaujeHy eexmueHicmy, npo30picms, ONMu-
Mizayiro 3aKynigens i OUepcuUpiKayio puHKy.
Cepeo suxnuxie — yugposa spamomuicms, onip
3MIHam, Jozicmuyni mpyoHowsi ma nompeda
6 besneunux yugposux niamesicax. Y 0ocmioncenmi
HA200UWYEMbCsL Ha poai OoKkyeliny ma Inmep-
nemy peueii (IoT) y niosuwenni npozopocmi,
giocmedicysanocmi U eghpeKkmusHOCmi 6 azpo-
Oisneci. 3anpononosana moolenb 6KA3YE HA
iHmezpayilo 1anyea NOCMAa4aHHs, MOOLTbHUL
odocmyn, yu@posi niamedici, eNeKmpoHHi PUHKU,
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Agriplatforms, supported by blockchain and
IoT technologies, contribute to the sector’s
competitiveness. Government support and inter-
national initiatives are crucial for creating an
enabling regulatory environment, increasing
digital literacy, and ensuring financial
assistance. The future promises improved
stability and resilience of the Ukraine’s
agricultural sector thanks to optimized supply
chains and improved market access through e-

HABYAHHSA, AHANIMUKY OAHUX, CIAHOAPIMU3AYII0
il eKONI02IUHY Cmanicms AK KIY08i akxmopu
0 eghekmugHoI peanizayii eneKmponHoI Komepyi.
Aeponnamgopmu, niompumari mexHos02isIMu
onoxueiin ma IoT, cnpusoms KOHKYpeHmocnpo-
Moorchocmi cekmopy. Tliompumka ypaoy i midcHa-
POOHI THIYIaMuUeU Marome SUPIUIATIbHE 3HAYCHHS
05l CMBOPEHHS. CHPUAIMAUBO20 PecYNAMOPHOLO
cepedosuya, niOBUUEeHHsT YUGPoeol epamom-
Hocmi ma 3abesneveHHs QiHaHco8oi OONOMOSU.

........................................

commerce. Maiibymue 06iysie noninueny cmitikicms i 6umpu-
8anicmb  YKpAIHCLKO20  CIIbCLKO2OCHOOAPCHKO20
Cexmopy 3a80AKU ONMUMI306AHUM JIAHYIO2AM
NOCMAYAHHS MA ROTINWEHOMY OOCIYHY 00 PUHKY

3a 0ONOMO20I0 eleKMPOHHOT KoMepyii.
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Introduction

The agricultural sector in Ukraine, known for its vast expanses of
fertile land, plays a crucial role in the country’s economy. However, despite
its significance, the sector faces numerous challenges that impact its efficiency
and sustainability. This study aims to delve into the integration of e-
commerce into Ukraine’s agricultural landscape, addressing the pressing
1ssues of outdated infrastructure, market inefficiencies, and the need for
modernization.

Ukraine’s agricultural sector, contributing substantially to the GDP
and employment, is at a crossroads. Outdated infrastructure and insufficient
investments hinder operational efficiency, leading to suboptimal producti-
vity. The study’s relevance lies in the potential of e-commerce to address
these challenges, providing a platform for market accessibility, transparency, and
overall improvement in agricultural practices.

A comprehensive review of recent research globally forms the foun-
dation of this study. We would particularly like to highlight the scholarly works
of the following authors: Melnyk (2023), Zhosan (2020), Gorobets et al. (2021),
Grubar (2019), Kublitska (2023), Berezovska and Kyrychenko (2022),
Ilchenko et al. (2023). The analysis encompasses various facets of e-commerce
integration in agriculture, emphasizing the global perspective rather than
limiting insights to local publications. Noteworthy contributions by scholars
in the field are highlighted, addressing the unresolved aspects that pave the
way for the current study. The literature review serves as a valuable guide, acknow-
ledging the existing knowledge base and identifying gaps for further exploration.

The primary objective of this study is to assess the impact and
potential of e-commerce in Ukraine’s agricultural sector. With the
hypothesis that e-commerce can address inefficiencies, enhance market
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access, and foster sustainable agricultural practices, the research aims to
substantiate these claims through empirical analysis.

The research methodology employs a combination of qualitative and
quantitative methods. A thorough literature review establishes the theoretical
framework, while data collection involves surveys and interviews with
stakeholders in the Ukrainian agricultural sector. Rigorous data analysis,
including both quantitative and qualitative approaches, ensures a robust
examination of the adoption and effects of e-commerce.

The structure of the main body of the article is designed to present a
coherent flow of results and insights. The study unfolds with an in-depth
analysis of the current state of electronic trade practices in Ukraine’s
agricultural sector. Subsequent sections delve into the role of agri-platforms,
exploring their impact on market accessibility, transparency, and overall
entrepreneurial development. The integration of digital technologies such as
blockchain and IoT is examined for its contributions to traceability, efficiency,
and transparency in agribusiness.

In conclusion, this article aims to contribute to the evolving
discourse on the intersection of e-commerce and agriculture in Ukraine. By
addressing key challenges and leveraging digital solutions, the study seeks
to provide valuable insights for policymakers, practitioners, and researchers
invested in the sustainable development of Ukraine’s agricultural sector.

1. Market Overview and Research Context

The Ukrainian e-commerce market is rapidly growing and gaining
popularity among consumers and businesses. It encompasses various
sectors, such as food products, electronics, fashion, furniture, and many others.
Thanks to the increasing availability of the internet and the convenience of
electronic payments, e-commerce becomes a significant aspect of the Ukrainian
market, facilitating convenient shopping and business development.

In Figure I, we can observe five primary sectors of e-commerce
market in Ukraine. The quantitative research was conducted during 2022-2023.

L @ Food products and personal
11% VR hygiene items

B Electronics and media market

@ Fashion
20%

M Furniture and household
appliances

OToys, hobbies, and the niche
Do It Yourself market

Figure 1. The domestic e-commerce market in Ukraine
is based on five primary sectors

Source: (Melnyk, 2023).
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The agricultural sector’s importance to Ukraine’s economy is under-
scored by its significant contribution to the GDP and employment. Prior to
the full-scale Russian invasion in 2022, the sector accounted for 11% of the
country’s GDP and nearly 20% of its labor force, emphasizing its critical
role in both domestic and international markets. Ukraine is a major global
exporter of key commodities like wheat, corn, and rapeseed, which is vital
for global food security (Kublitska, 2023).

The Ukrainian agricultural sector has demonstrated resilience despite
the war, managing to increase the production volume of key crops like
grains and oil crops. Approximately 80 million tons of these crops were
harvested in 2023, marking a 10% increase from the previous year. The
sector has adapted by increasing the areas for oil crop production while
decreasing grain crop areas. Export remains a critical component of
Ukraine’s agriculture, with about 70% of agricultural products being
exported, contributing significantly to global food security. An increasing
trend in the export of value-added agricultural products has been noted due
to the high cost of exporting raw materials (Yatsenko et al., 2019).

Ukrainian agriculture faces several challenges, including land
demining, funding shortages, and logistical difficulties. Farmers have adapted
by shifting to more profitable crops, using direct export sales strategies, and
benefiting from government programs like affordable lending at reduced
interest rates.

Ukraine plays a critical role in the global agricultural market, especially
in supplying oilseeds and grains. More than 55% of the country is arable
land, and agriculture provides employment for a significant portion of the
population. In 2021, agricultural products constituted the most important
exports of Ukraine, totaling USD 27.8 billion and accounting for 41% of
the country’s overall exports (Lone & Weltevreden, 2022).

In order to obtain more information about the e-commerce market in
Ukrainian agricultural enterprises, the results of a qualitative analysis method,
such as surveys and interviews, were utilized.

According to official data from the Ministry of Digital Transfor-
mation, the dynamics of the share of the adult population with above-
average digital skills increased by 12.6% in 2023 compared to 2021. In
other words, officially, 40.4% of the population in Ukraine are confident
internet users and consumers of e-commerce services (Cherkasy RSA, 2023).

According to our previous research, since the beginning of 2023, all
niches in the Ukrainian e-Commerce sector are showing positive recovery.
Ukrainian businesses are demonstrating remarkable adaptability and
actively adjusting to the new reality. However, in dollar equivalent, the
revenue of online retailers has not yet reached the levels of 2021. On average,
we observe a decline of 43% across all categories (Ukrainian e-Commerce, 2023).

There 1s a sustained high level of organic user reach for agricultural
products.

Since May 2023, there has been a trend towards optimizing the
advertising budget. However, this optimization has had minimal impact on
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the category’s profits, specifically in terms of improving the efficiency of
advertising campaigns.

The average transaction value remains at the 2021 level. The cost of
acquiring one customer has decreased by 40% since May 2023.

The majority of revenue comes from users in the Lviv, Dnipropetrovsk,
and Odesa regions.

Today in Ukraine and globally, there are certain challenges in the
entrepreneurship of the agricultural sector that can be addressed through the
implementation of e-commerce, namely:

Market Access Challenges: traditional agricultural businesses in
Ukraine and globally often face limited market access. The implementation
of e-commerce can open up new avenues for farmers and agribusinesses to
reach a wider customer base.

Limited Price Transparency: lack of transparency in pricing can be a
hurdle in the agricultural sector. E-commerce platforms can introduce more
transparency by providing real-time market prices, enabling farmers to
make informed decisions about pricing their products.

Inefficient Supply Chain: the agricultural supply chain can be inefficient
and prone to wastage. E-commerce can streamline the supply chain, from
procurement to distribution, reducing inefficiencies and minimizing losses.

Access to Agricultural Inputs: farmers may face challenges in accessing
quality seeds, fertilizers, and other agricultural inputs. E-commerce
platforms can facilitate the easy procurement of these inputs, ensuring
farmers have access to the necessary resources.

Technology Adoption Gap: the agriculture sector may lag in adopting
modern technologies. E-commerce implementation can act as a catalyst for
the adoption of technology, encouraging precision farming methods, IoT
(Internet of Things) applications, and data-driven decision-making.

IIJOVOHXJL I190d®PHUII

The implementation of e-commerce in the agricultural sector addresses
various challenges faced by traditional agricultural businesses in Ukraine
and globally. It opens up new market avenues, enhances price transparency,
streamlines supply chains, facilitates access to agricultural inputs, and acts
as a catalyst for technology adoption, ultimately contributing to the overall
efficiency and sustainability of the sector.

2. E-commerce Integration in the Ukrainian Agricultural
Sector

E-commerce in the agricultural market of Ukraine is gradually
gaining traction, marking a shift towards digital solutions in the sector. This
analysis aims to examine the current state of electronic trade practices and
their impact on the agricultural industry (Berezovska & Kyrychenko, 2022).

In Ukraine, e-commerce in the agricultural sector and agri-platforms
have played a significant role in improving the entrepreneurial environment.
These electronic solutions create opportunities for farmers to utilize
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resources more efficiently, providing convenient access to markets and
facilitating the optimization of agricultural processes.

It 1s essential to note that agri-platforms expand the capabilities of
e-commerce, considering the specific needs of agriculture. They contribute
to efficient trade by providing farmers access to innovative solutions, improving
the supply chain, and enhancing the competitiveness of Ukrainian agricultural
producers (Grubar & Gygalkevych, 2019).

Agri-platforms in Ukraine are digital resources that bring together
participants in the agricultural sector — from farmers and suppliers to
investors and experts. These platforms provide various services and tools to
optimize agricultural activities, exchange data, develop businesses, and
facilitate interaction among all participants in the supply chain (Hevko &
Yaskal, 2020).

However, according to the authors, a suitable definition would be: an
agri-platform can be uniquely defined as a digital ecosystem specifically
designed for the agricultural sector, seamlessly integrating e-commerce,
data analytics, and collaborative tools. It serves as a comprehensive online
hub that facilitates the exchange of goods, services, and information among
farmers, agribusinesses, and stakeholders, fostering efficiency, innovation,
and sustainable practices within the agricultural supply chain.

The essence of agri-platforms can be further elucidated through the
definition of their roles (7Table I).

IIH®POBI TEXHOAOTII

Table 1
Role of Agri-Platforms in Ukraine

Digital Transformation

of digital technologies such as
IoT, artificial intelligence, and
blockchain in the agricultural sector

Name Description Role
Platforms unite farmers, Creating a community and
Industry Unification agrlb.usmesses', supph.ers, equrts, knowledge ex'change that
and investors into a single digital promotes industry
ecosystem development
Agri-platforms facilitate the adoption Ensuring digital

transformation to enhance
production efficiency and
resource management

Data Exchange and

Platforms enable farmers to exchange
data, analyze market information,

Supporting data-driven
decision-making and

and Services

buy/sell agricultural products
and services

Analytics and make informed decisions improving productivity
Some platforms act as online
Marketplace for Goods marketplaces where farmers can Creating a digital space for

trade and resource exchange

Training and Consultation

Platforms offer opportunities for
training, knowledge exchange,
and expert consultations

Supporting skill development
and enhancing expertise
among participants in the
agricultural sector

Source: completed by the author according to (Kublitska, 2023; Yatsenko et al., 2019).
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There is a notable increase in the adoption of e-commerce platforms
within the agricultural sector. Farmers and agribusinesses are leveraging
online platforms for buying and selling agricultural products, streamlining
transactions, and expanding market reach.

Considering the above, it is relevant to examine the advantages and
challenges of consumers, agricultural producers, and intermediaries in the
agricultural products market using agri-platforms (7able 2).

Table 2

Advantages and challenges of using Agri-platforms

Advantages

Challenges

Increased Market Accessibility: e-commerce
provides rural producers with broader access
to markets, breaking geographical constraints
and facilitating national and international trade

Limited Digital Literacy: some farmers face
challenges in adopting e-commerce due to
limited digital literacy. Comprehensive training
programs are essential for widespread adoption

Improved Market Efficiency: the online environ-
ment facilitates quicker and more efficient
transactions, reducing the time it takes to
bring products from the farm to the consumer

Resistance to Change: some farmers may
resist adopting e-commerce due to traditional
practices, highlighting the need for awareness
campaigns to showcase the benefits

Enhanced Transparency: digital platforms
improve transparency in pricing, ensuring fair
deals and reducing the impact of
intermediaries on farmers’ revenue

Logistical Challenges: efficient last-mile
delivery and transportation logistics pose
challenges, especially in remote rural areas

Streamlined Procurement: farmers benefit from
streamlined  processes in  procuring
agricultural inputs, leading to cost savings and
operational efficiency

Quality Assurance: ensuring the quality of
products during transportation and delivery
remains a concern, requiring robust packaging
and handling solutions

Market Diversification: e-commerce allows
farmers to diversify their markets, reaching a
broader consumer base and reducing depen-
dency on local markets

Secure Payment Solutions: developing and
implementing secure and reliable digital
payment solutions tailored to agricultural
transactions remains a critical challenge

Data-Driven Decision-Making: digital platforms
enable farmers to make informed decisions
based on real-time market data, optimizing
production strategies and resource allocation

Uneven Internet Access: unequal internet
access in rural areas hampers the full
utilization of e-commerce platforms, limiting
their effectiveness

Source: completed by the author according to: (Lone & Weltevreden, 2022; Berezovska

& Kyrychenko, 2022).

Here is a list of the main Agri-platforms operating in Ukraine (7able 3).

The main agri-platforms in Ukraine, including AgroMarket,
AgroExpert, AgroVesna, and AgroPro, play a crucial role in facilitating
agricultural activities by providing farmers and agribusinesses with
essential tools and resources. These platforms contribute to the
modernization and efficiency of the agricultural sector in Ukraine through
digital solutions and improved market access.
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3. Technological Integration: Blockchain, IoT, and Data
Analytics

To simplify the usage of agri-platforms in e-commerce, Internet of
Things (IoT) and blockchain technology are employed.

The integration of these technologies can enhance production
quality, reduce resource losses, and increase the efficiency of farm
management. However, considerations for data security, confidentiality,
and farmer education are crucial for successful implementation.

Blockchain is a distributed database stored on multiple computers
simultaneously and constantly updated through blocks of information. Each
block contains a set of transactions, information about their timestamp, and
a reference to the previous block.

The integration of digital technologies, such as the Internet of Things
(IoT), in Ukraine has significant potential for the development of various
sectors, including agriculture, industry, and urban planning. Implementing
IoT allows for real-time data collection and analysis, improving efficiency,
and positively impacting the country’s economy. We can provide a few
more examples of the use of 10T in agriculture: Field Monitoring; Livestock
Monitoring; Automated Irrigation.

Let’s now consider the significance of each method (7able 4).

Table 4

Use of Blockchain and IoT on Electronic Platforms in Agribusiness

Function

of agri-platforms

Blockchain

loT

Product
Traceability

Electronic platforms employ block-
chain to establish a product trace-
ability system. Each stage of the
production process, from planting
in the field to sales, is recorded in
the blockchain, providing resilience
and reliability to the information

IoT sensors are used to gather data
on cultivation conditions, such as
humidity, temperature, and weather
conditions.  These data  are
integrated into the blockchain,
offering detailed information about
the quality of the products

Inventory
Management

The use of smart contracts on the
blockchain allows for the automa-
tion of inventory management.
Real-time inventory tracking and
automatic resource replenishment
simplify supply chain management

[IoT systems are utilized to
monitor resource levels, automatically
reflecting in the blockchain, ensuring
accuracy and reliability of data

Community
Finance

Microfinance systems based on
blockchain efficiently and securely
provide financial support to rural
communities

Community initiatives can use [oT
for data collection on production
and distribution of financial resources,
reflected in the blockchain

Source: completed by author.

Electronic platforms successfully combine blockchain and IoT to
enhance transparency, traceability, and efficiency in agribusiness. For a
broader and more effective implementation of electronic commerce in
agriculture, we propose using a model that utilizes blockchain technology
that has been improved by the authors (Figure 2).
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Figure 2. The model that utilizes blockchain technology

Source: completed by author.

Supply Chain Integration: efficient supply chain management,
including the use of blockchain technology to ensure transparency and
product traceability from the farm to the consumer.

Mobile Access and Platforms: developing mobile applications that
facilitate access to markets and trade for farmers in remote or rural areas.

Digital Payments and Financing: implementation of secure digital
payment systems and access to financing for small and medium-sized
agricultural enterprises.

Electronic Markets and Online Platforms: creating electronic markets
where farmers can sell their products directly to consumers or intermediaries.

Training and Support: organizing training programs for farmers to
teach them how to use digital tools and platforms.

Data Analytics and AL applying data analytics and artificial intelligence
to analyze market trends and assist farmers in making informed decisions.

Standardization and Certification: establishing quality and safety
standards for products and implementing certification systems.

Environmental Sustainability and Resilience: implementing sustainable
development practices, reducing environmental impact, and promoting
organic farming.
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It is also crucial to create a supportive legislative and regulatory
environment that fosters innovation and digital transformation in the
agricultural sector.

Conclusions

The integration of e-commerce into Ukraine’s agricultural sector
presents a transformative opportunity for the industry. It is evident that
e-commerce adoption is on the rise, with farmers and agribusinesses
increasingly embracing digital platforms to enhance their operations.

The benefits of e-commerce in agriculture are clear, including
improved market accessibility, enhanced market efficiency, transparency in
pricing, streamlined procurement, market diversification, and data-driven
decision-making. These advantages collectively contribute to the sector’s
overall efficiency and competitiveness.

However, several challenges need to be addressed for the successful
implementation of e-commerce. These challenges include limited digital
literacy among some stakeholders, resistance to change, logistical difficulties,
and the need for secure digital payment solutions. Overcoming these obstacles
will require targeted training programs, awareness campaigns, and
infrastructure improvements.

Agri-platforms play a pivotal role in uniting various participants
within the agricultural supply chain, fostering collaboration, and facilitating
digital transformation. These platforms offer a range of services, including
data exchange, marketplace solutions, training, and knowledge sharing.

The integration of blockchain and IoT technologies is crucial for
ensuring product traceability, efficient inventory management, and community
finance within the agricultural sector. These technologies enhance product
quality and consumer trust.

Looking ahead, the future of e-commerce in Ukrainian agriculture
appears promising. Ongoing challenges, such as logistical issues and
funding shortages, are expected to drive increased adoption of digital
solutions. The focus on value-added products and global market integration
will further bolster the sector’s competitiveness.

Government support and international initiatives will play a vital role
in shaping the trajectory of e-commerce adoption in agriculture. Promoting
digital literacy, providing financial assistance, and creating a supportive
regulatory environment are essential components of this transformation.

Ultimately, the adoption of e-commerce has the potential to enhance
the sustainability and resilience of Ukraine’s agricultural sector. By
optimizing supply chains, reducing waste, and improving market access, the
industry can navigate challenges and thrive in an increasingly digital
landscape.
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