Natalia MALTSEVICH!, Chen Wengqi', Sergey OSNOVIN?

Unstitute of Business of the Belarusian State University,
Minsk, Republic of Belarus,

e-mail: maltsevich@sbmt.by,

kelly03192@gamil.com

’Belarus State Economic University,

Minsk, Republic of Belarus,

e-mail: 1976asv1976@gmail.com

UDC 338.43:004(510)
https://doi.org/10.29235/1818-9806-2026-6-68-74

Studying China’s experience
in digitalizing agriculture:
opportunities for Belarus

The article examines China’s experience in implementing digital techno-
logies in the agricultural sector within the framework of the “Digital Village”
strategy. It analyzes the key components of the Chinese model (the use of big
data, unmanned aerial systems, e-commerce platforms) and the possibilities
of adapting these solutions in the Republic of Belarus. Based on a comparative
analysis, directions for technology localization in the “Great Stone” Industrial
Park are identified. A model of platform convergence is proposed, adapting
the architectural principles of Chinese digital ecosystems to the Belarusian
system of public administration and financing of the agro-industrial complex.
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HN3y4yenne onbiTa Kuras
B HH(POBU3ALNH CEJIHCKOI0 X031HCTBA:
BO3MOKHOCTH 1Ji benapycu

PaCCMOTpeH onbIT Kurast mo BHEJIPEHUIO L[I/I(prBBIX TEXHOJIOTHH B arpo-
IMIPOMBIIIJIEHHOM CEKTOPE B paMKax CTpaTeruu <<]_[I/I(1)pOBaH JACPEBHS.
HpoaHaanpOBaHH KJIFOYEBBIE KOMIIOHCHTHI KUTaHCKOU MOJCIHN (I/ICHOJ'II)-
30BaHKe OOJIBIIKUX JAHHBIX, OCCIUIIOTHBIX JIETATEIbHBIX amnrmapartos, 1nJjaTt-
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(opM 2IIEKTPOHHOM KOMMEPIMH) U BO3MOXKHOCTH aIaliTAllMK dTHX pemieHnil B Pecriyonuke benapyce.
Ha ocHoBe cpaBHUTENBHOIO aHAIM3a ONpeIe/ICHbl HAllPaBJICHUs JOKaIU3allUKU TEXHOJIOTUH B HHAYCT-
puanbHOM Tapke «Benukuii kamenby. [Ipemaioxena Mosiesib KOHBEPTreHINH 1aT(GopM, alanTHPYoIIast
APXHUTEKTYPHBIC IPUHIUIIBI KUTAHCKUX HHUPPOBBIX IKOCHCTEM K OEIOPYCCKOH CHCTEMe TOCYIapCTBeH-
HOT'O YIPaBJICHUS U (UHAHCHPOBAHUSI arPOIIPOMBIIIICHHOTO KOMILJIEKCA.

Kniouesvie crosa: 1upoBU3aLUs CEIBCKOTO X03HCTBA, MHHOBALIMOHHOE Pa3BUTHE, onbIT Kuras,
Pecniy6imka benapyck, HCKYCCTBEHHBINM HHTEIICKT, TOUHOE 3eMJICCIIHE, HHTEPHET BEllIeH.

Introduction

China occupies an important place in the global agricultural sector and plays
a significant role in global food chains. The agricultural policy of the PRC has evolved
over recent decades from centralized planning to a market economy, which has in-
creased production volumes and stimulated private investment in agriculture. Currently,
the country has over 17 million professional farmers working across all segments of the
agricultural production chain. Increasing the competitiveness of the agricultural sector
at the present stage is impossible without innovations based on digital technologies that
enhance productivity, optimize costs, and ensure sustainable agricultural development.

In 2025, China is transitioning to the implementation of an updated “Digital
Village” development plan, which focuses on smart agriculture, expanding 5G net-
work coverage, e-commerce, and digital public services. Simultaneously, in Belarus,
within the framework of the State Program “Agro-Industrial Complex of the Future”
for 20262030, a digitalization subprogram is being implemented, including the intro-
duction of precision farming technologies [1].

The purpose of this study is to examine the features of the digital transformation
of agriculture in China, identify key technological components, and substantiate
the possibilities of adapting Chinese experience in the Republic of Belarus.

Main Part

China, having only 8 % of the world’s arable land, provides food for 20 % of the pla-
net’s population, making the agricultural sector strategically significant, despite its share
of GDP being about 7.3 % [2, 3].

In the context of shrinking agricultural land, water scarcity, and an aging rural
population (the average age of a farmer is 50—60 years), digital transformation be-
comes an unavoidable path to increasing efficiency.

Therefore, in 2024-2028, China is implementing the “National Action Plan for the
Development of Smart Agriculture,” aiming to achieve a digitalization level of pro-
duction above 32 % by 2028 through the introduction of a unified big data platform,
precision farming technologies, robotization, and automated monitoring.

The evolution of the agricultural sector has progressed from mechanization (Agri-
culture 2.0) to digitalization (3.0-4.0) and the current stage of “Agriculture 5.0,” based
on artificial intelligence and cobots for sustainable development [4, 5].
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Examining the key technological components driving this progress, the creation
of a national agricultural land monitoring platform should be noted. It integrates data
from Beidou satellites, weather stations, and ground-based sensors. This allows for real-
time tracking of soil moisture, crop growth stages, and yield forecasting [6].

In Guangdong and Zhejiang provinces, “Agriculture + Meteorology” systems
are operational, transitioning production from “weather dependence” to “weather
management”.

Another crucial area is unmanned aerial systems (UAS). Chinese companies XAG
and DJI Agriculture are leaders in developing agricultural drones for fertilizer and
pesticide application. According to official data, comprehensive mechanization of cul-
tivation and harvesting exceeded 75 %, and the contribution of science and technology
to agricultural growth reached 63.2 % [7]. The use of drones allows for savings of up
to 30 % in chemicals and reduces crop trampling.

The role of digital platforms and e-commerce is particularly important. Ecosys-
tems like Alibaba, Pinduoduo, and JD.com integrate farmers into direct sales via
streaming platforms (Taobao Live), eliminating intermediaries and increasing rural
incomes. In 2023, the volume of China’s digital agriculture market was estimated
at 74.3 billion yuan, with a projected growth to 82.6 billion in 2025 [8].

Furthermore, the introduction of precision irrigation systems and variable rate fer-
tilization has reduced nitrogen fertilizer application by 27 % by 2020 under the “Zero
Growth Action Plan”. A national soil accounting platform has been created, providing
nutrient recommendations, which increased yields by 4.4 % and profitability by 5.8 %.
Digital twins of low-carbon rice paddies demonstrate a reduction in CO2 emissions
by more than 20 % [9].

Despite the successes, certain challenges persist. Large agricultural holdings
adopt innovations faster, while smallholder farmers (average farm size 3.3 hectares)
face difficulties accessing expensive technologies. Regional disparities between coastal
and inland provinces exacerbate the digital divide [9]. The aging rural population re-
quires attracting “new-type young farmers” skilled in data handling and drone ope-
ration. These challenges are relevant not only for China but also for many countries,
including Belarus.

Let us now turn to a comparison with the situation in Belarus. Here, agriculture
accounts for about 6.9 % of GDP, and the State Program “Agro-Industrial Complex
of the Future” for 20262030 is being implemented, including a digitalization subpro-
gram [1]. Unlike China with its small-scale farms, the Belarusian agricultural sector
is based on large organizations (producing about 80 % of output), which creates prere-
quisites for the centralized implementation of digital solutions.

The republic is actively developing digital field maps, parallel driving systems
on MTZ and Gomselmash machinery, and automated milking parlors [10, 11].

However, the level of integration of digital platforms and access to Big Data still
lags behind China’s, as shown in Table 1.
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Table 1. Comparative characteristics of agriculture in China and Belarus

Indicator China Belarus

Share of GDP, % 73 6.9

Average farm size 3.3 ha (smallholder farmers) Large organizations (> 80 % of output)

Digitalization priorities Al robotics, 5G, Brecision farming., digital field maps,
platform-based trade livestock automation

Innovation activity Global leader (agfrijrobotics market | Localization of developments,
by 2030: $2.93 billion) use of GPS/GLONASS
“Digital Village” strategy, “AIC of the Future” program,

State support pilo}‘[g zones ‘ & “Digital AgricultureB pr%)ject

Note. Compiled by the author.

The comparison confirms the feasibility of adapting Chinese experience in Be-
larus, but considering the structural differences. The most promising directions are:
using Chinese platform solutions for producer cooperation, localizing the production
of agricultural drones and IoT systems in “Great Stone,” and implementing elements
of predictive analytics into the state planning system. At the same time, Belarus can
maintain its competitive advantages — large-scale production and developed agricul-
tural machinery manufacturing — by integrating Chinese technologies selectively,
rather than copying them entirely.

Studying China’s experience allows us to identify specific directions for adapta-
tion in Belarus. These opportunities are systematized in Table 2.

Table 2. Directions for adapting digital technologies in the agroindustrial complex of Belarus

Technology Proposed Solution Expected Effect
Unmanned Asseml?ly and service of XAG/DJI .agricul.tu.ral Reduction in pe.s.ticide use
. drones in the “Great Stone” park; pilot training | by 20-30 %; ability to treat fields
Aerial Systems . .
at BSATU with complex terrain
Creation of standard “Smart Farm” solutions; Savings on fertilizers and fuel;
IoT and Sensors | integration of sensors into MTZ and Gomselmash | transition to precision farming
machinery
E-commerce Creation of a national B2B platform for exporting | Elimination of intermediaries;
Platforms products to the Chinese market growth in export revenue
Implementation of regional decision support Increased planning accuracy

Big Data and Al | systems (DSS) for regional executive committees | and food security
and the Ministry of Agriculture and Food

Note. Compiled by the author.

The directions presented in the table form a comprehensive roadmap for the digi-
tal transformation of the Belarusian agroindustrial complex. Their implementation
will allow not only adapting best global practices but also creating a national “smart
agriculture” ecosystem, ensuring increased efficiency, cost reduction, and strengthened
export potential. A key condition for success is close cooperation between machinery
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manufacturers, agricultural universities, the IT sector, and government bodies within
the framework of the proposed platform convergence model.

For the systematic implementation of technologies, it is necessary to adapt not only
technical solutions but also the institutional environment, as shown in Table 3. In our
view, the most promising approach is what can be called “institutional adaptation
of platform architectures.” It includes three interrelated directions that will make the sys-
tem transparent and beneficial for both the state and agribusiness.

Table 3. Directions for institutional adaptation of platform architectures
in the Belarusian agroindustrial complex

Direction Implementation Mechanism Result

A agricultural producer’s victory in a state tender | The agricultural producer

1. Synchronization | automatically becomes a “digital pledge” for receives financing for
of public procurement | Belagroprombank. The bank opens a credit line | development, the bank gets
and financial secured by the guaranteed future state payment, |a reliable borrower, and
technologies solving the problem of lack of liquid assets the state gets a guarantee
of contract fulfillment
Predictive analytics algorithms are integrated Transition from directive
into the “Digital Agricultural Management planning to flexible
2. Dynamic indicative | Platform.” The system analyzes satellite imagery | forecasting, increased
planning based on Al | (soil condition) and global market quotes, efficiency of land use
providing recommendations on which crops and food security
are more profitable to sow in the current season
A unified database is created for each farm: Banks reduce risks and
satellite field monitoring, payment history, supply | verification costs;
3. Unified digital volumes. Based on this data, a computer agricultural producers gain
borrower profile automatically calculates an “agri-scoring” quick access to loans for
(agri-scoring) (reliability score) and automatically approves seeds and fuel; the turnover
microloans of funds in the agricultural

sector accelerates

Note. Compiled by the author.

The three directions presented in the table form a coherent system of institutional
transformations aimed at the digital transformation of the financial and managerial
support for the Belarusian agricultural sector.

The first direction addresses the fundamental problem of agricultural producers’ ac-
cess to credit resources, turning a state contract from a simple document into a working
financial instrument. This removes the main obstacle for small and medium-sized
farms — the lack of liquid collateral.

The second modernizes the planning system, replacing outdated directive methods
with flexible forecasting based on big data and market signals. This increases the adapt-
ability of the agricultural sector to market changes.

The third direction creates a transparent and objective system for assessing the re-
liability of agricultural producers, allowing for the automation of the microloan issuance
process and reducing bank credit risks.

72 + ATPAPHASA DKOHOMHKA -« 6/2026



3APYBEXKHBII OIBIT

Together, the three mechanisms form a closed loop: state order (incentive) — plan-
ning (optimization) — financing (provision). This approach creates a synergistic effect
where each direction reinforces the other two, creating conditions for sustainable de-
velopment of the agricultural sector based on the principles of transparency, efficiency,
and resource accessibility.

Conclusions

As a result of the research, it has been established that the Chinese model of ag-
ricultural digitalization, based on the integration of big data, unmanned technologies,
and platform solutions, demonstrates high efficiency: a 27 % reduction in fertilizer
use, a 4.4 % increase in yields, and a 5.8 % increase in profitability. Key success fac-
tors are systematic state support, the development of rural infrastructure, and person-
nel training.

It has been revealed that for Belarus, where agriculture is based on large organiza-
tions, the most promising directions for adaptation are the localization of agricultural
drone and IoT sensor production in the “Great Stone” Industrial Park, the creation
of a national B2B platform for product export, and the implementation of decision
support systems based on satellite data. The proposed “platform convergence” model
allows adapting Chinese institutional solutions to Belarusian practices of public ad-
ministration and financing of the agroindustrial complex.

The implementation of these measures can ensure a 15-20 % reduction in produc-
tion costs, increased market transparency, and strengthened export potential, which
aligns with the goals of the State Program “Agroindustrial Complex of the Future”
and the objectives of import substitution. Further research should be directed towards
developing roadmaps for implementing specific technologies in pilot farms.
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