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Abstract In this paper, the application of agricultural big data in agricultural economic management is deeply explored, and its potential in

promoting profit growth and innovation is analyzed. However, challenges persist in data collection and integration, limitations of analytical

technologies, talent development, team building, and policy support when applying agricultural big data. Effective application strategies are

proposed , including data-driven precision agriculture practices, construction of data integration and management platforms, data security and

privacy protection strategies, as well as long-term planning and development strategies for agricultural big data, to maximize its impact on agri-

cultural economic management. Future advancements require collaborative efforts in technological innovation, talent cultivation, and policy

support, to realize the extensive application of agricultural big data in agricultural economic management and ensure sustainable industrial

development.
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0 Introduction

With the increase of global population and the intensification
of resource and environment constraints, agricultural economic
management is facing multiple challenges such as improving pro-
duction efficiency, optimizing resource allocation, and sustainable
development. The traditional agricultural management model is
difficult to adapt to the complex and changing needs of modern ag-

ricultural development due to issues such as information asymmetry
[1-2

and decision-making lag'" ""'. In this context, the rapid develop-
ment of information technology has injected new momentum into
agricultural transformation. As a new generation of production fac-
tors, agricultural big data is becoming the core engine for promo-
ting agricultural modernization and industrial upgrading. Agricul-
tural big data integrates heterogeneous data from multiple sources
such as climate, soil, production, and market, and provides sci-
entific basis for accurate decision-making throughout the entire ag-
ricultural production process. It has shown significant value in op-
timizing industrial structure, reducing resource consumption, and
enhancing supply chain resilience. Currently, the application of
agricultural big data in agricultural economic management has
achieved phased results. Research has shown that data-driven pre-
cision agriculture practices can achieve precise water and fertilizer
application and intelligent pest and disease warning, increasing
production efficiency by 20% —30% "'. In supply chain manage-
ment, big data analysis technology helps predict market demand

and optimize logistics, significantly reducing the loss rate of agri-

Received: April 5, 2025 Accepted ; June 2, 2025

Supported by Research and Application of Soil Collection Software and Soil Ec-
ological Big Data Platform in Guangxi Woodland ( GUILINKEYAN [ 2022ZC ]
44) ; Construction of Soil Information Database and Visualization System for
Artificial Forests in Central Guangxi (2023GXZCLK62).

Xiaolan TANG, senior economist, research fields: agricultural economic man-
agement. * Corresponding author. Haigin YE, accountant, research fields:

accounting.

cultural products. However, the fragmented nature of agricultural
data, technological barriers to transformation, and lack of institu-
tional safeguards pose multiple obstacles to the release of data val-
ue. Specifically, the lack of cross departmental data sharing
mechanisms hinders the efficiency of resource integration, weak
digital capabilities of small and medium-sized farmers form a " data
gap" , insufficient adaptability of algorithm models to agricultural
scenarios affects decision-making accuracy, and the absence of da-
ta security and privacy protection mechanisms threatens the sus-
tainability of applications. These contradictions highlight the sys-
temic obstacles to the transformation of agricultural big data appli-
cations from theoretical potential to practical effectiveness™ .
Based on the practical needs of agricultural economic man-
agement and the trend of digital transformation, this paper system-
atically explores the application mechanism, practical path, and
limiting factors of agricultural big data. By deconstructing the val-
ue chain of " data collection-integration analysis-decision sup-
port" , its mechanisms in enhancing decision-making scientificity,
driving industrial upgrading, and enhancing sustainability are re-
vealed. Meanwhile, multidimensional solutions are proposed to
address key bottlenecks such as data governance, technology ad-
aptation, and institutional safeguards. The research results provide
not only a theoretical framework for the digital transformation of
agricultural economic management, but also practical references
for the government to formulate agricultural data policies and en-

terprises to optimize data application models.

1 Overview of agricultural big data

1.1 Definition and development of agricultural big data Agri-
cultural economic management is the collective term for a series of
tasks that utilize agricultural technology foundations and agricul-
tural economic statistics to plan, organize, control, and coordinate
economic activities such as production, exchange, distribution,

and consumption in the overall agricultural production process,
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and motivate personnel to achieve expected goals. With the rapid
development of information technology, agricultural big data, as
an emerging information processing method, has been widely ap-
plied in agricultural economic management. It has shown great po-
tential in improving agricultural production efficiency, promoting
industrial upgrading, and enhancing agricultural sustainability">’.
Agricultural big data refers to the use of big data analysis tech-
niques to process and analyze massive amounts of data related to
agriculture, in order to obtain valuable information and knowl-
edge, and provide decision support for agricultural production,
operation, and management.

The deep application of big data technology in the field of ag-
riculture has increasingly highlighted its role in agricultural eco-
nomic management. Through big data analysis, precision agricul-
ture management can be achieved, improving the scientificity and
accuracy of decision-making, optimizing industrial structure, and
enhancing agricultural production efficiency and sustainability.
For example, using big data can accurately monitor and predict
crop growth environment, pest and disease laws, and market de-
mand, optimize production plans, reduce resource waste, and im-

prove product quality and output efficiency® .

However, the ap-
plications of agricultural big data also face challenges such as dif-
ficulty in data collection and integration, analysis technology bot-
tlenecks, shortage of professional talents, and insufficient policy
and regulation support. Data security and privacy protection issues
cannot be ignored.

To leverage the role of agricultural big data, effective strate-
gies need to be developed, including implementing data-driven
precision agriculture practices, building a data integration man-
agement platform, implementing data security and privacy protec-
tion strategies, and formulating long-term development strate-
gies!”. Through these strategies, it could fully tap into the poten-
tial of agricultural big data in promoting innovation in agricultural
economic management and enhancing industrial competitiveness.
The rapid development of agricultural big data has brought new
tools and methods for agricultural economic management, but it is
also accompanied by new challenges that require coordinated pro-
motion in technological innovation, talent cultivation, policy sup-
port, and other aspects, to achieve its widespread application and
sustainable industrial development.

1.2 Value and application prospects of agricultural big data
As an emerging resource, agricultural big data is rapidly develo-
ping globally and has enormous potential for application in agricul-

. [8
tural economic management n

Firstly, by integrating multi-link
agricultural data, it provides comprehensive information for deci-
sion-makers, helping to accurately match market demand, opti-
mize resource allocation, and improve production efficiency and
product quality. Secondly, it promotes the transformation of the
agricultural industry towards technology intensive and information-
based development. Through data analysis, it identifies production
problems and opportunities for improvement, and promotes tech-

. .o
nology and management innovation'’ .

In addition, it helps to
achieve precision agriculture, finely manage the entire production

process, ensure food safety and quality, reduce resource consump-

tion, and achieve sustainable development.

However, the application of agricultural big data also faces
technical issues such as data collection, integration, and analysis,
as well as socio-economic problems such as talent cultivation and

11 The solutions to these problems

policy and regulation support
require joint efforts from the governments, enterprises, and acade-
mia through measures such as improving policies, providing tech-
nical support, and strengthening talent cultivation. In short, as an
important tool for agricultural economic management, agricultural
big data has enormous potential, but it needs to be continuously
explored and improved in application strategies to fully leverage its
important role in enhancing agricultural competitiveness, promo-

ting industrial upgrading, and advancing sustainable development.

2 Role of agricultural big data in agricultural eco-
nomic management

2.1 Improving the scientificity and accuracy of decision-
making Agricultural big data integrates multi-source data such
as climate change, soil conditions, crop growth patterns, and mar-
ket demand to provide accurate information support for agricultural
production decisions, significantly improving the scientificity and
accuracy of decision-making. In modern agricultural economic
management, the application of big data technology can help deci-
sion-makers gain a deeper understanding of various aspects of agri-
cultural production, predict market trends, optimize resource allo-
cation, improve product quality, and monitor the efficiency of the
entire supply chain. Besides, big data tools could be used to ana-
lyze consumers’ behavior and market demand, which can help ag-
ricultural product production and sales enterprises more accurately
position the market, formulate effective market strategies, and
thus improve the market competitiveness of their products' "

In addition, agricultural big data can also help achieve sus-
tainable development goals. By monitoring and analyzing the ener-
gy and water consumption in the agricultural production process, it
could optimize resource allocation, reduce waste, and promote
sustainable resource utilization. In addition, by combining ad-
vanced technologies such as artificial intelligence, it aims to en-
hance the automation and intelligence level of agricultural produc-
tion, reduce labor costs, and improve production efficiency and
product quality. But to fully leverage the role of agricultural big
data in agricultural economic management, it is necessary to over-
come challenges such as data collection and integration, analysis
technology, and talent cultivation, and promote technological in-
novation with policy and regulation support'™’.

2.2 Promoting the optimization and upgrading of industrial
structure Agricultural big data collects, integrates, and analy-
zes massive amounts of data from all aspects of agriculture through
information technology, providing scientific basis for decision-
making. In practical applications, it should promote the transfor-
mation of the agricultural industry towards efficiency and intelli-
gence. For example, through detailed data analysis of planting and
breeding industries, precise fertilization, irrigation, and pest con-
trol can be achieved, which not only improves the efficiency of ag-

ricultural production but also helps reduce environmental pollution
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and resource waste. In addition, the application of big data tech-
nology can also promote the optimization of agricultural product
supply chains, improve product quality and service levels, and en-
hance the market competitiveness of agricultural enterprises.

However, the application of agricultural big data faces chal-

lenges in data collection and integration, including accuracy,
completeness, and technical requirements for data collection and
processing. In addition, the technical challenges of data analysis
and knowledge discovery, such as the complexity of data mining
and model building, are also urgent issues that need to be ad-
dressed. Moreover, the cultivation of agricultural big data profes-
sionals and the support of policies and regulations also need to be
promoted synchronously, to ensure the effectiveness and security
of agricultural big data applications.
2.3 Enhancing the efficiency and sustainability of agricul-
tural production In the current context of globalization and in-
formatization, the rise of agricultural big data provides innovative
solutions for traditional agricultural economic management. By
collecting and analyzing a large amount of agricultural related da-
ta, new perspectives and tools have been provided to improve the
scientificity of decision-making, promote the optimization and up-
grading of industrial structure, and enhance the efficiency and
sustainability of agricultural production.

Firstly, agricultural big data helps producers make more sci-
entific and accurate decisions by providing multidimensional infor-
mation such as precise market information, climate prediction,
and crop growth monitoring. For example, by analyzing historical
climate data and current meteorological information, the timing of
sowing and harvesting can be optimized to maximize yield and
quality. Secondly, information sharing and resource allocation op-
timization can be achieved at various stages of the industrial chain
by utilizing agricultural big data. This can not only improve the
operational efficiency of the entire industry chain, but also help
achieve precision agriculture, reduce unnecessary resource waste,
and enhance the sustainability of agricultural production. In addi-
tion, the application of agricultural big data can also promote the
application and promotion of new agricultural technologies. For
example, the use of intelligent devices could improve the automa-
tion and intelligence level of agricultural production. This can not
only rise labor productivity, but also improve working conditions
and reduce production costs. However, the application of agricul-
tural big data in agricultural economic management also faces
many challenges, including technical difficulties in data collection
and integration, limitations in data analysis technology, lack of
professional talents, and incomplete policies and regulations.
Therefore, future research needs to make breakthroughs in techno-
logical innovation, talent cultivation, policy support, and other ar-
eas, to fully tap into the potential of agricultural big data in impro-

ving agricultural production efficiency and sustainability.

3 Challenges and opportunities of applying agricul-
tural big data to agricultural economic management
3.1 Difficulties in data collection and integration As an

emerging information resource, the application of agricultural big

data in agricultural economic management is gradually becoming a
key force in promoting agricultural development. With the rapid
development of information technology, the amount of data genera-
ted in the agricultural production process is exploding, including
multidimensional information such as climate change, crop
growth, and market demand. The effective collection and integra-
tion of these data is a prerequisite for unleashing the value of agri-
cultural big data. However, the application of agricultural big data
in agricultural economic management currently faces many
challenges.

Firstly, data collection is difficult due to the natural condi-
tions of agricultural production and the imperfect data collection
equipment, which limits the completeness and accuracy of the
data. Secondly, the difficulty of data integration is high. There
are various types of agricultural data, including structured data,
unstructured data, and time series data, which require profession-
al data processing techniques and platforms for integration and
analysis. In addition, data standards vary among different regions
and institutions, and there is a lack of unified sharing mecha-
nisms, which limits the utilization of data resources. To overcome
the above challenges, a series of strategies need to be adopted.
This includes establishing sound data collection and standardiza-
tion processes, improving the quality and popularity of data collec-
tion equipment; developing and applying advanced data integra-
tion and analysis tools to improve the efficiency and accuracy of
data processing; strengthening interdisciplinary talent cultivation
and building a composite team composed of data scientists, agri-
cultural experts, and management experts; finally, formulating
corresponding policies and regulations, and establishing a legal
framework for data security and privacy protection, to providing
legal protection for the opening and sharing of data.

3.2 Technical challenges in data analysis and knowledge dis-
covery With the rapid development of information technology,
agricultural big data has become an important driving force for the
development of modern agriculture. The application of big data
technology in agricultural economic management can not only im-
prove the scientific and accurate decision-making, but also pro-
mote the optimization and upgrading of industrial structure, and
enhance the efficiency and sustainability of agricultural produc-
tion. However, there are still many challenges in practical appli-
cations; firstly, difficulties in data collection and integration. Ag-
ricultural production involves a wide range of data types, including
climate change, soil conditions, crop growth status, market de-
mand, etc. , which need to be systematically collected and inte-
grated. However, due to the decentralization of agricultural pro-
duction and limitations in data collection technology, the integrity
and accuracy of data are often difficult to guarantee. In addition,
there are technical challenges in processing and analyzing different
datasets. Secondly, there is a need for breakthroughs in data anal-
ysis and knowledge discovery technologies. At present, although
there are many advanced big data analysis tools and algorithms, it
is still challenging to effectively apply these tools and algorithms to
the agricultural field and extract valuable information. The analy-

sis of agricultural big data not only requires processing massive
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amounts of data, but also needs to consider the spatiotemporal
characteristics, dynamic changes, and other complexities of the
data, which puts forward higher requirements for data analysis
techniques. In addition, talent cultivation and team building are
also important challenges currently faced.

3.3 Challenges of talent cultivation and team building Ag-
ricultural big data is a new engine driving agricultural develop-
ment. With the continuous advancement of technology and explo-
sive growth in data volume, how to efficiently utilize this data to
guide agricultural production, optimize resource allocation, and
improve economic efficiency has become a hot research topic. In
this process, talent cultivation and team building are particularly
important™ ™. Firstly, the application of agricultural big data re-
quires a large number of technical talents with professional knowl-
edge and skills. These talents need to not only master the basic
abilities of data processing and analysis, but also have a deep un-
derstanding of the agricultural field and be able to accurately un-
derstand the application value of data in agricultural decision-mak-
ing. The current shortage of such talents limits not only the depth
and breadth of the application of big data technology in the agri-
cultural field, but also the intelligence of agricultural production
and data-driven decision optimization. Secondly, in terms of team
building, the application of agricultural big data requires interdis-
ciplinary collaboration. This not only requires good communication
and collaboration skills among project team members, but also re-
quires them to jointly face a series of technical challenges such as
data collection, processing, and analysis. In addition, team
building also requires effective organization management and pro-
ject management mechanisms, to ensure the smooth implementa-
tion of projects and the effective transformation of results. To this
end, an ecological environment conducive to the growth of agricul-
tural big data talents should be constructed from the dimensions of
education and training, continuing education, and career develop-
ment, such as improving relevant curriculum settings, strengthe-
ning practical teaching, providing interdisciplinary cooperation
platforms, and establishing a mechanism for talent cultivation to
meet the needs of enterprises.

3.4 Support and limitations of policies and regulations In
the era of informatization, agricultural big data brings new tools for
agricultural economic management, but its development is con-
strained by policy and regulatory factors. Firstly, policy support
provides direction and guarantee for the application of agricultural
big data. A series of policies introduced by national and local gov-
ernments aim to promote the integration and sharing of data re-
sources, creating a favorable external environment for the develop-
ment of agricultural big data. For example, the government is pro-
moting the establishment of agricultural big data platforms and en-
couraging data sharing, which can help improve the availability of
data and the effectiveness of analysis. In addition, policies may
also include financial support for the application of agricultural big
data, such as providing funding assistance for related projects, to
incentivize in-depth research and practice. However, regulatory
restrictions are also an important challenge for the development of

agricultural big data. Clear laws and regulations are needed to reg-

ulate and protect issues such as data privacy protection, intellectu-
al property protection, and data security. The existing laws and
regulations may not be sufficient to support the rapid development
of big data technology, and need to be constantly updated and im-
proved to adapt to the application of new technologies and the
emergence of new models. Therefore, in order to promote the ap-
plication of agricultural big data in agricultural economic manage-
ment, it is necessary to continuously optimize policies and regula-
tions. By improving data protection laws, formulating data sharing
policies, optimizing financial support measures, eic. , a favorable
external environment can be created for the development of agri-
cultural big data, promoting innovation and upgrading of agricul-

tural economic management.

4 Application strategies for agricultural big data

4.1 Practice of data-driven precision agriculture In the
current information age, agricultural big data has become a key
factor in promoting innovation in agricultural economic manage-
ment and enhancing agricultural production profits. The applica-
tion of agricultural big data can not only improve the scientificity
and accuracy of agricultural economic management, but also pro-
mote the optimization and upgrading of industrial structure and en-
hance the efficiency and sustainability of agricultural production.
Agricultural big data can provide decision-makers with more accu-
rate information and predictions, thereby supporting more scientif-
ic decision-making. In addition, agricultural big data can also
promote the application of new agricultural technologies and the
development of new products, such as the practice of precision ag-
riculture. Precision agriculture can achieve precise application of
fertilizers, water resources, and pesticides through in-depth analy-
sis of soil, climate, crop growth, and other data. This not only
improves agricultural production efficiency, but also contributes to
environmental protection and sustainable development. However,
the complexity of data collection and integration, limitations of an-
alytical techniques, shortage of professional talents, and support
and limitations of policies and regulations coexist. Therefore, it is
the key to unleashing the potential of agricultural big data and pro-
moting the sustainable development of precision agriculture by
building an efficient management platform for agricultural big da-
ta, formulating scientific data application strategies, and strength-
ening the construction of data security and privacy protection
systems.

4.2 Construction of data integration and management plat-
form With the rapid development of agricultural informatization,
agricultural big data has become an important tool for promoting
innovation in agricultural economic management, and building an
effective data integration and management platform is the core of
achieving precision agriculture and improving management effi-
ciency. The core of the data integration and management platform
lies in integrating dispersed data resources, creating an environ-
ment that integrates storage, management, and analysis, while
meeting the needs of massive storage, powerful processing capabil-
ities, and efficient analysis tools to explore data value, support de-

cision-making, and business optimization.
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When building a platform, the first thing to consider is data
collection and integration. This includes collecting data from vari-
ous sources such as farm management systems, remote sensing sat-
ellite data, climate monitoring stations, etc. , and standardizing
and normalizing these data for subsequent processing and analy-
sis'". In addition, the platform also needs an efficient data ex-
change and sharing mechanism to ensure real-time updates and se-
cure transmission of data. Secondly, data security and privacy
protection are also important aspects that must be considered when
building a data integration and management platform. This not on-
ly involves the storage security of data, but also includes the secu-
rity of data during use, such as preventing unauthorized access,
Finally, the scalability and flexibility of the

platform are also key considerations in design. With the continu-

data leakage, etc.

ous growth of data volume and changes in business requirements,
the platform needs to be able to flexibly expand to meet future de-
velopment needs.

In summary, an ideal data integration and management plat-
form should be able to achieve efficient integration, secure man-
agement, intelligent analysis, and flexible expansion of data, in
order to support the in-depth application of agricultural big data in
agricultural economic management, and provide strong support for
achieving precise management of agricultural production and sci-
entific business decision-making.

4.3 Application of agricultural big data in supply chain
management In the field of supply chain management, the in-
troduction of big data technology provides new ideas and tools for
optimizing supply chain managementilsi . By implementing precise
data analysis, information sharing and integration can be achieved
at various stages of the supply chain, thereby improving the trans-
parency and response speed of the supply chain. In supply chain
management, agricultural big data can be used to predict market
demand, optimize inventory management, improve logistics effi-
ciency, and enhance the transparency of supply chain. For exam-
ple, by analyzing historical sales data, climate change data, and
agricultural production data, companies can more accurately pre-
dict market trends, arrange production plans reasonably, reduce
inventory backlog and logistics costs''®'. In addition, utilizing big
data analysis technology, enterprises can effectively control the
risks of supply chain and respond to possible market fluctuations in
advance. However, the application of agricultural big data in sup-
ply chain management also faces some challenges, such as diffi-
culty in data collection, data integration and analysis techniques,
lack of professional talents, and issues of data security and privacy
protection. Therefore, it requires not only technological innova-
tion, but also policy support and active participation of enterprises
to build an effective application framework of agricultural big data.
4.4 Strategies for data security and privacy protection

With the rapid development and application of agricultural big data
technology, the generation, storage, processing, and transmission
of large amounts of agricultural data have brought potential securi-
ty risks. These risks include illegal access, tampering, and leak-
age of data, as well as privacy protection issues related to the rea-

sonable and lawful use of data. Firstly, data security refers to the

ability of data to effectively prevent unauthorized access and mali-
cious attacks during storage, processing, and transmission, ensu-
ring the confidentiality of data is not compromised. For example,
using encryption technology, access control, network security pro-
tection and other means, it can effectively protect data from unau-

) Secondly, privacy protection refers

thorized third-party access
to ensuring that personal privacy is not leaked or abused during the
collection, analysis, and application of data. This requires the de-
velopment of strict privacy protection policies and operational
norms, as well as adherence to the principle of minimum necessity
in data processing, limiting the acquisition and use of personal pri-
vacy information. In addition, it is necessary to strengthen the train-
ing and education of relevant personnel, to enhance their awareness

of data security and professional ability in privacy protection.

5 Conclusions and prospects

This paper systematically explores the application value,
practical path, and challenges of agricultural big data in agricul-
tural economic management. Research has shown that agricultural
big data significantly enhances the scientificity and accuracy of ag-
ricultural decision-making, optimizes industrial structure, and
demonstrates enormous potential in improving production efficiency
and sustainability by integrating multidimensional data resources.
Specifically, agricultural big data has achieved precise control
over the entire process through precision agriculture practices,
supply chain optimization, and dynamic resource allocation, re-
ducing resource waste and market risks, and providing new impe-
tus for the high-quality development of the agricultural economy.
However, the application of agricultural big data still faces chal-
lenges such as data fragmentation, technological complexity, tal-
ent shortage, and policy lag. To this end, the following strategies
are proposed: firstly, building a unified data integration and man-
agement platform to achieve data sharing and standardized process-
ing across departments and links; secondly, strengthening data se-
curity and privacy protection mechanisms, and establishing a tech-
nical framework that balances openness and security; the third is
to promote collaborative innovation among government, industry,
university, and research institution, and improve the talent train-
ing system and policy support network.

Future research can focus on three directions: first, exploring
the integration path of emerging technologies such as artificial in-
telligence and blockchain with agricultural big data. For example,
a trustworthy agricultural product traceability system could be built
using blockchain technology. Second, it should strengthen the dy-
namic modeling capability of agricultural big data and develop
lightweight analysis tools that meet the needs of small farmers. The
third is to deepen the interdisciplinary research between agricul-
tural big data and ecological economy, circular agriculture, and
promote the transformation of agricultural economic management
towards intelligence and green direction. Through continuous theo-
retical innovation and practical optimization, agricultural big data
is expected to become the core engine driving agricultural modern-

ization and rural revitalization.
(To page 10)
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ment. The knowledge such as the regulations and rules, the opera-
tion of computer can be mastered systematically and comprehen-
sively through lectures, training sessions and meetings. It is not
difficult for the employees in vocational colleges, who are general-
ly good at learning and mastering knowledge. It is the willingness
and activeness that difficult to cultivate. Willingness and active-
ness can be stimulated by the performance evaluation. In vocation-
al colleges with hierarchical asset management, asset management
work covers a wide range of areas, including college asset manag-
ers, school (department) asset managers, and asset users ( custo-
dians) , each with distinct job responsibilities. The vocational col-
leges should promote the performance evaluation system for asset
management under the premise of giving full importance to asset
management, clarifying the goals and responsibilities of each de-
partment and individual, evaluating the performance of depart-
ments and individuals based on the quantifiable tasks. Depart-
ments and individuals with high evaluation grades should be com-
mended or rewarded, while those with low evaluation grades
should face penalties and be required to rectify their issues.

3 Conclusions
During the period of rapid growth of state-owned assets of vo-
cational colleges in China, it is essential to promote the manage-

ment of the assets through equipment inventory, which can com-
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