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TRENDS IN SUSTAINABLE AGRICULTURAL SUPPLY CHAIN
MANAGEMENT

Bai Y., Jiang D., Pretorius L.

Abstract: Sustainability in Agricultural Supply Chains (ASC) is an emerging
interdisciplinary field that has recently garnered increasing attention from scholars. This
paper provides a comprehensive review of the current state of research in sustainable ASC
based on an extensive analysis of Scopus and Web of Science databases. The study maps the
research landscape by examining key aspects such as time distribution, journal trends,
research fields, quantitative methods, and other bibliometric factors. The paper highlights
research hotspots and identifies future trends, with a particular focus on (1) sustainable
dimensions in ASC, (2) intelligent ASC, (3) the traceability of agricultural products, and (4)
the role of e-commerce in enhancing agricultural product distribution. The novelty of this
study lies in its systematic approach to bridging the gap between research on sustainable
supply chain systems and ASC, areas that have been largely studied independently. By
analyzing a broad range of studies, this paper provides an integrated perspective that fosters
a deeper understanding of sustainable ASC systems. The results show a significant upward
trend in publications, indicating growing scholarly interest in sustainable ASC. The study
also reveals a gradual shift towards focusing on sustainable value chains as critical for food
security. Additionally, the paper synthesizes various sustainable dimensions, mathematical
models, and solution approaches for ASC management. This review proposes emerging
research trends in sustainable ASC management and offers suggestions for future studies. It
aims to stimulate a more comprehensive and interdisciplinary research agenda, particularly
in the integration of sustainability, technology, and traceability within ASC.
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Introduction

Sustainable Supply Chain Management (SSCM) is the integration of the concept of
sustainable development into the management of the supply chain to achieve a
harmonious coexistence of the economy, society and the environment. In order to
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cope with issues such as corporate social responsibility and financial constraints,
enterprises use Sustainable Supply Chains (SSC) as a strategic choice. The result is
that enterprises' long-term interests are protected as a result. There is an increase in
the competitiveness of enterprises in the market as a result of this. Scholars have
shown a strong interest in researching the sustainability of supply chains. Over the
past few years, SSC has emerged as an important branch of the supply chain and a
new area of research (Hariharasudan, et al., 2021).

SSC initiatives must extend from raw material sourcing to last-mile logistics, product
returns, and recycling processes. There has been a significant rise in the popularity
of green development and green living in recent years. Sustainable development has
become a global core issue. The research of SSC involves social responsibility
(Leigh and Li, 2015) and environmental management system (Lazaroiu et al., 2020)
and so on. Scholars continue to explore and present new findings, such as emerging
technologies (Tsai et al., 2021), supply chain digital technologies (Kazancoglu et al.,
2023), and supply chain collaborative innovation (Shibin et al., 2018). With the
deepening of SSCM research, scholars pay more attention to social responsibility
and environmental protection. As the name implies, this is essentially the
embodiment of SSC with regard to the performance of the supply chain in terms of
its social impact and environmental impact.

In the ASC, agricultural products are converted from farm to table through a series
of measures such as packaging, preservation, and transport. ASC is used in a very
specific way in the agricultural industry as a specific supply chain application. It
refers to the various links involved from the field to the table, including the supply
of agricultural production materials, production of agricultural products, processing
of agricultural products, as well as logistics and distribution of agricultural products
(Aramyan et al., 2006). ASC management can improve the efficiency of ASC
operation, reduce the risk of ASC system, and improve the performance of ASC
(Bijman, 2002; Kot, 2023). ASC management is of great practical significance for
guaranteeing food safety, building a modern agricultural system, and promoting
economic development. It has become increasingly important for consumers to
ensure that agricultural products are fresh and of high quality. It has also been
reported that fresh agricultural products are being produced at an increasing rate.
The management integration and optimisation of agricultural products' production,
distribution, processing, and marketing can help suppliers effectively provide
products that satisfy consumers in terms of quantity, quality and price, thus building
an efficient modern agricultural system. Collaboration among members of the ASC,
the use of safety standards, and the application of traceability systems can help
reduce the opportunistic behaviour of each subject, thus reducing the risk of food
safety (Trienekens and Zuurbier, 2008). Furthermore, by signing contracts with
agribusinesses and participating in transactions in the supply chain, farmers gain
more access to markets and increase their income (Ma and Abdulai, 2016).

Several literature reviews on SSCM have been published in recent years. However,
limited attention has been given to the current state of quantitative research on SSC
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networks within the agricultural sector. This study focuses on sustainable ASC
management. Given the growing body of literature on sustainable development in
recent years, it is contended that an up-to-date review is necessary to encompass the
latest research on sustainable ASC management. This review provides scholars with
a reference for subsequent research by compiling and summarising the research
dynamics of sustainable ASC and analysing existing studies.

Research Methodology

Clarify the Object of the Analysis

As a first step, it is necessary to determine which relevant materials have been
collected for further analysis in order to proceed. It is a well-known fact that English
is widely used, so to present their research results more elaborately, many scholars
choose to publish their articles in English. It should be noted that this study does not
include papers written in other languages. A journal paper demonstrates the
important research findings of scholars at that time, which are concise and timely. In
summary, this paper aims to analyze a single article published in English in a peer-
reviewed journal.

The main research of this thesis includes three aspects: (1) SSC, (2) ASC, and (3)
Quantitative methods. The details are shown in Figure 1.

Sustainable Agricultural Quantitative

supply chain supply chain methods

Farmers

Producers

Operational Model type
Processors
— Social 1 Modeling technique
Distributors
Environmental Solution approach

Retailers

Consumers

Figure 1: Main components of the study

Based on the content of the study, the keywords "sustainable"”, "agricultural” and

"supply chain" were identified at the stage of collecting journal papers. In this

research, the framework proposed by Chardine-Baumann and Botta-Genoulaz (2014)
is used to classify the indicators for sustainability. Next, the search will be further

expanded with other relevant keywords, as shown in Table 1. The keywords in Table

1 are arranged in many combinations to prepare for the study's next step.

27



2025 POLISH JOURNAL OF MANAGEMENT STUDIES
Vol.31 No.1 Bai Y., Jiang D., Pretorius L.

Table 1. Keywords used for search

Sr. Main Keywords

No. Keywords

1 sustainable  sustainability; sustainably; environment; ecological; social; green
2 agricultural  agribusiness; agriculture; agro; agri-food; agricultural goods;

agricultural products; agricultural produce; agricultural food;
agribusiness
3 supply supply chain management (SCM); SSC; ASC
chain

Conducting Searches

The material collection phase begins by focusing on the "Title, Abstract, Keywords"
field. The Scopus and Web of Science databases are searched, as they are primary
sources providing access to a wide range of high-quality, peer-reviewed journals and
are widely accessible to academic institutions. An initial set of papers was obtained
through this search. The initial keyword search was not restricted to studies that
employed quantitative methods. This approach enabled us to gather a broad range of
papers on the topic of 'agricultural sustainable supply chains," which were later
filtered to include only those applying quantitative methods. The research scope was
narrowed by subject area, including decision sciences, computer science,
mathematics, agriculture, biological sciences, transport, economics, econometrics,
and finance. Irrelevant articles were excluded based on a review of their titles,
abstracts, and keywords.

Descriptive Analysis and Generalisation

Descriptive analyses of the literature base were conducted to describe the distribution
of agricultural SSC publications over time and across journals. These analyses assist
in identifying trends in agricultural SSC research and in recognizing influential
journals that are making the greatest contributions to the areas of interest. Section 3
provides a detailed account of the descriptive analyses. Through a comprehensive
and comparative analysis of the literature, the authors have systematically gathered
insights, enabling them to develop an inductive summary. The research process of
the review is shown in Figure 2.
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Figure 2: Research review process

Research Results

In this section, the literature base was analyzed descriptively. This study examines
the literature related to sustainable ASC based on when it was published, the journals
in which it was published, and the geographical areas where it was distributed.
Research trends in this topic will be identified based on the analysis of these data.
Time Distribution

In order to investigate yearly trends in sustainable ASC management, articles were
searched and analyzed. The data from recent years were gathered, and papers
published between January 2014 and December 2024 were filtered. It is shown in
Figure 3 that the annual distribution of articles published over time can be seen over
the years. After the year 2025, the number of publications is expected to increase
significantly. It is clear from this that scholars are becoming more interested in this
topic as time goes on. It is also evident from this trend that there are ample
opportunities for research in this area. The field can be explored further by scholars,
bringing more progress to society as a whole.

600

No. of articles

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Year

Figure 3: Number of selected publications per year across the period under study
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Journal Distribution
An analysis of articles on sustainable ASC was conducted. There was a count of the
journals in which the articles were published. Table 2 shows the statistics results.

Table 2. Number of literature by publication

Publication Number
Sustainability 122
Journal of Cleaner Production 98
Science of the Total Environment 40
Frontiers in Sustainable Food Systems 31
Resources Conservation and Recycling 29
Journal of Environmental Management 19
Sustainable Production and Consumption 19
Environmental Research Letters 18
Foods 18

A list of the journals that contributed the most to the research area in question is
provided in Table 2. It was observed that the reviewed articles were published in
different journals rather than exclusively in agriculture and business-related journals.
The two journals that published the most papers were 'Sustainability' and 'Journal of
Cleaner Production’. Also, 'Science of the Total Environment' and 'Frontiers in
Sustainable Food Systems' are two journals that have published a number of relevant
papers in the past few years.

Main Areas Covered

Searches and analyses were conducted on articles related to sustainable ASC. A
summary of the results of the statistics can be found in Table 3. From Table 3, it can
be observed that journals in environmental sciences, agricultural and biological
sciences, management sciences, economics, and computer sciences play a significant
role in this area of research.

Table 3. Number of research areas

Research Areas Number
Environmental Sciences 932
Agricultural and Biological Sciences 612
Engineering 542
Energy 496
Social Sciences 466
Computer Sciences 378
Business, Management and Accounting 372
Economics, Econometrics and Finance 215
Decision Sciences 143

As can be seen, a growing body of research literature in this area indicates that the
field is gaining traction. In recent years, mainstream academia has begun to
recognize the importance of research on sustainable ASC . The papers that have been
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published in leading journals in a number of fields have been of the highest quality
and the journals have a good reputation. A range of topics, such as 'supply chain
optimization', ‘agricultural economics', and 'sustainable development', along with
various research strands under each of these topics, are explored in this study.

Discussion

Analysis of Review Articles
As a continuation of the previous research, the study serves as a further investigation
of the subject. The purpose of this literature is to conduct a literature review, which
has led to the identification of articles in the database that are similar to the research
content of this literature in the review category, as shown in Table 4.

Table 4. Prior review literature on the context of sustainable ASC management

Acrticle Journal Elements of the study

(Syahruddin ~ and International Journal It provides an extensive literature review

Kalchschmidt, of Engineering on the practice of SCM and

2012) Management and sustainability in the agriculture sectors.
Economics

(Akkerman, et al., OR Spectrum It deals with food safety, sustainability

2010) and distribution network.

(Rejeb et al., 2021)  Journal of  Data, It discusses the potential of big data for
Information and developing sustainable agri-food supply
Management chains.

(Chiffoleau and

Dourian, 2020)

(Luo et al., 2018)

(Parajuli et
2019)

al.,

(Kumar et al., 2022)

Sustainability

Sustainability

Science of The Total
Environment

Science of The Total
Environment

It explains the high potential of short
food supply chains to improve
sustainability.

It gains insight into the knowledge
structure of Agri-food supply chain
research.

This study discusses the importance of
assessing  fruits and  vegetable
production's environmental
sustainability in future climate change
scenarios.

Exploring research themes and future
directions.

(Burgess et al., Heliyon The identified supply chain quality

2023) management practices were analysed in
relation to their link to a) place,
production, and producer and b) link to
(bio)processes.

(Xu et al., 2024) Heliyon Sustainable agriculture in the digital era

There are a large number of literature reviews that take a look at one or both of the

three aspects of "sustainable”,

31

agricultural” and "supply chain™ in a systematic


https://www.inderscienceonline.com/journal/ijeme
https://www.inderscienceonline.com/journal/ijeme
https://www.inderscienceonline.com/journal/ijeme
https://www.inderscienceonline.com/journal/ijeme
https://link.springer.com/journal/291
https://link.springer.com/journal/42488
https://link.springer.com/journal/42488
https://link.springer.com/journal/42488
https://www.sciencedirect.com/journal/science-of-the-total-environment
https://www.sciencedirect.com/journal/science-of-the-total-environment
https://www.sciencedirect.com/journal/science-of-the-total-environment
https://www.sciencedirect.com/journal/science-of-the-total-environment
https://www.sciencedirect.com/science/article/pii/S0048969722005034
https://www.sciencedirect.com/science/article/pii/S0048969722005034

2025 POLISH JOURNAL OF MANAGEMENT STUDIES
Vol.31 No.1 Bai Y., Jiang D., Pretorius L.

manner. There are very few of them that are capable of analyzing all three aspects at
once. In the last few years, the focus of people's research has changed from general
logistics to SCM.

Agricultural products logistics system has shifted from traditional SCM to
agricultural products SCM and successively shifted to sustainable agricultural
products SCM. Agricultural products differ from ordinary commaodities, and food
quality and safety must be considered (Akkerman et al., 2010; Vrat et al., 2018).
Interest in this field has also increased, especially after 2020, when a large number
of articles started to study this field (Luo et al., 2018). SSCM has been a topic of
high interest to academics and practitioners over the last 30 years. As a result, a
number of review papers have been published on the topic, covering various focus
areas (Nematollahi and Tajbakhsh, 2020). Collaboration between different
stakeholders is essential to achieve sustainability in agri-food supply chains (Dania
et al., 2018). The application of operations research techniques to context-specific
model-oriented applications in the field of sustainable food supply chains is
important (Zhu et al., 2018).

Modeling Methodology

A guantitative method research project consists of the following three components:
Model type, Modelling technique, and Solution approach. The details are shown in
Figure 4.

Modeling technique @

Model type 6 ﬁ @ Solution approach

Quantitative methods
~
Figure 4: Content of quantitative research
In this area, solutions include the following, as shown in Table 5.

Table 5. Solution Approach

Solution abbreviation Arithmetic

Approach

Exact E

Heuristic H Greedy Algorithm, Local Search, Hill Climbing

Metaheuristic MH Simulated Annealing, Keshtel Algorithm, Genetic
Algorithm, Ant Colony Algorithm, Particle Swarm
Algorithm, Tabu Search

Simulation Sim
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Commercial

GAMS, LINGO, CPLEX, GUROBI, DICOPT
solver

Table 6. A brief overview of the recent studies on sustainable ASC management

Article Mathemat Solution Sustainability Type of
ical Approach  Dimension Product
Model
Eco Env Soc

(Gholian-Jouybari et MILP H sk sk sk Coconut

al., 2024) supply chains

(Sharifi et al., 2023) MILP CPLEX sk sk soybean
supply chain

(Belamkar et al., 2023)  MILP LINGO % % apple fruit
supply chain

(Olfati and Paydar, MILP LINGO Sk Sk Sk tea

2023)

(Mosallanezhad et al., MILP MH sk sk sk shrimp

2023)

(Rabbani et al., 2022) MILP MH sk sk sk Phosphorous
fertilizer
supply chain

(Chouhan, Khan, and MINLP MH sk sk sk Sugarcane

Hajiaghaei-Keshteli,

2022)

(Purnomo et al., 2022)  MILP E Sk Sk Fish

(Gilani and Sahebi, MILP E sk sk Pistachio

2021)

(Fasihi et al., 2021) MILP H sk sk Fish

(Yan et al., 2020) NLP E %k Agricultural
products

(Mogale et al., 2020) MILP MH sk sk Grain

(Ma et al., 2019) NLP E sk sk Agricultural
products

(Roghanian and MILP MH sk sk >k Citrus, Iran

Cheraghalipour, 2019)

(Reis and Leal, 2015) LP CPLEX sk Soybean,
Brazil

(Teimoury et al., 2013)  NLP Sim sk Fruits

Note: LP: Linear Programming; NLP: Non-linear Programming; MILP: Mixed Integer
Linear Programming; MINLP: Mixed Integer Non-Linear Programming.
Eco: Economic; Env: Environmental; Soc: Social.

Table 6 summarises the different mathematical planning models applied in the
reviewed materials.

Mixed-Integer Linear Programming (MILP) is widely regarded as the most common
and extensively used modeling approach in the field of agricultural supply chain
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optimization (Chouhan et al., 2022; Gholian-Jouybari et al., 2024; Roghanian and
Cheraghalipour, 2019; Sharifi et al., 2023). This approach is favored due to its
robustness and ability to effectively model complex decision-making problems
involving continuous and discrete variables. In addition to MILP, various other
solution techniques are also commonly employed, with exact methods (Banasik et
al., 2017; Ma et al., 2019) and metaheuristic approaches (Gholian-Jouybari et al.,
2023; Rabbani et al., 2022) being increasingly adopted. Metaheuristic methods, such
as genetic algorithms (Rabbani et al., 2022), Non-dominated Sorting Genetic
Algorithm Il (NSGA-II) (Gholian-Jouybari et al., 2024), and simulated annealing
(Salehi-Amiri et al., 2021), have gained significant popularity in addressing
optimization challenges due to their ability to provide good-quality solutions within
a reasonable computational time, especially for large-scale, complex problems.
Furthermore, numerous scholars have turned to commercial optimization software
packages to solve these complex problems. Some of the most commonly used tools
include GAMS (Salehi-Amiri et al., 2021), LINGO (Belamkar et al., 2023), CPLEX
(Reis and Leal, 2015) , GUROBI, and DICOPT. These software solutions are
equipped with powerful solvers capable of handling large datasets and providing
efficient computational solutions for optimization problems within agricultural
supply chain management.

Furthermore, content analysis of the literature reveals that scholars are increasingly
adopting a multi-dimensional approach to sustainability in agricultural supply chains.
Rather than focusing solely on a single dimension, many studies now analyze two or
even all three dimensions of sustainability—economic, social, and environmental
(Gilani and Sahebi, 2021; Motevalli-Taher et al., 2020). Among these, the social and
environmental dimensions have garnered particular attention, reflecting a growing
recognition of the need to balance economic efficiency with social responsibility and
ecological preservation. This shift underscores the importance of integrating holistic
sustainability principles into supply chain management practices.

Additionally, the diversity of agricultural products considered in these studies
reflects the wide-ranging applicability of optimization models. Researchers have
analyzed various products, each with its own unique supply chain challenges.
Examples include fish (Fasihi et al., 2021), soybean (Reis and Leal, 2015), sugarcane
(Chouhan et al., 2022), avocado (Salehi-Amiri et al., 2022), olive (Seydanlou et al.,
2022), wheat (Motevalli-Taher et al., 2020), and pistachio (Gilani and Sahebi, 2021),
among others. The variety of products studied highlights the versatility of
optimization models in addressing the specific characteristics and challenges
inherent to different agricultural sectors.

In summary, the integration of advanced modeling techniques, such as MILP, Exact
methods, and Metaheuristics, along with the use of powerful computational tools,
has significantly advanced the field of sustainable agricultural supply chain
management. The growing emphasis on multi-dimensional sustainability and the
exploration of diverse agricultural products further enrich the research landscape,
paving the way for more comprehensive and impactful studies in the future. These
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developments highlight the critical role of interdisciplinary research in addressing
the complex challenges of sustainability in agricultural supply chains.

Research Hotspots And Trends

Sustainable Development: In recent years, scholars in various countries have
conducted a great deal of research on SSCM and achieved certain research results,
which has promoted the research and development of SSCM. It is clear that there is
a broad area of interest for further exploration when it comes to SSCM for
agricultural products. When it comes to the economic dimension of SCM, enterprises
usually take the total cost or net income as an index by which to measure whether
they are maximizing their profits. It is essential for enterprises to solve economic
problems in order to be able to maximize profits in the long run. When assessing a
business's economic sustainability, the most common criterion is minimizing its total
operating costs, including fixed and variable costs. Gilani et al. (2021) designed a
supply chain for pistachio, its by-products and carbon production. A robust
possibility planning approach was considered to face the economic and
environmental factors in this supply chain.

According to the social dimension of supply chains, the cooperation between
enterprises is closely related to the performance of the supply chain as a whole.
Additionally, in addition to creating business profits, creating employment, and
generating tax revenues, enterprises need to fulfill their social responsibilities and
ensure the sustainable development of the supply chain in order to achieve business
profits, create jobs, and generate tax revenue. Consequently, enterprises should
strengthen social responsibility construction and promote SSC development with a
shared commitment to social responsibility. Seydanlou et al. (2022) explored the
environmental and social sustainability of the olive industry supply chain. In terms
of environmental sustainability, logistics consume more than half of the liquid fossil
fuels. Social sustainability is concerned with the quality of human life. Salehi-Amiri
et al. (2022) designed a closed-loop supply chain network for the avocado industry
by developing a bi-objective model that takes into account the social aspects of costs
and employment opportunities in the avocado industry.

On the environmental front, air pollution remains the most important criterion for
sustainability assessment. Despite this, direct emissions from facilities and
transportation are the most significant sources of greenhouse gases. Companies are
using energy scientifically, pursuing energy efficiency, reducing pollutant emissions,
achieving negative material energy consumption, making every effort to recycle
waste, and promoting SSC. Research in the future may focus on the impacts of land
use changes, as the location of industrial facilities will significantly impact the
region's resource availability. Purnomo et al. (2022) to develop a mathematical
model. Carbon emissions from transport, production and warehousing activities
were applied to investigate the issue of sustainable and traceable fish supply chain
networks. Roghanian et al. (2019) focused on optimising the citrus supply chain. A
multi-objective mathematical model was developed that attempts to minimise total
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cost, maximise demand responsiveness and minimise CO, emissions to the
environment.

It has become increasingly evident that the development of SSC relies on the
integration of economic, social, and environmental dimensions. Motevalli-Taher et
al. (2020) optimised SSC network for wheat and its products. A mathematical model
was designed to minimise network costs and water consumption and maximise
employment opportunities. Sharifi et al. (2023) used soybean as an example to
design and optimise a Canadian soybean supply chain network, considering
sustainability and global factors. Maximising total profit, job creation, supplier
sustainability and minimising CO; emissions were also considered. Yousefi-Babadi
et al. (2023) designed a wheat-flour-bread supply chain network considering
sustainability under uncertainty. A robust optimisation approach was developed to
deal with the uncertainty in the economic, environmental, social and technical
parameters of the model.

Intelligent: Agricultural intelligent supply chain refers to a supply chain system that
uses advanced information technology and data analysis methods to optimise the
management and operation of all aspects of agricultural production, logistics and
sales in order to improve the production efficiency, quality and traceability of
agricultural products, reduce production costs and enhance market competitiveness.
The application of these technologies, such as blockchain, machine learning, RFID,
loT, artificial intelligence, etc., can realise the intelligence of the supply chain and
improve the performance of supply chain operations. Sustainable agriculture is
undergoing a transformation through the integration of drones and the Internet of
Things, enhancing precision, efficiency, and sustainability (Khan et al., 2024).
Huang et al. (2022) argued that 10T can solve the productivity problem, blockchain
can solve the production relationship problem, and the smart supply chain with
loT+blockchain technology can better control the raw material supply, production,
and sales. Sardar et al. (2021) proposed machine learning approach for on-demand
prediction under smart SCM by integrating machine learning, FRID, and task
assignment strategy, and profit can be improved by managing the supply chain
through these smart technologies. Shen et al. (2022) constructed a smart supply chain
for agricultural products based on big data and used the network equilibrium
approach to construct a network model of the ASC with multiple manufacturers and
retailers' effort levels. Liu et al. (2022) constructed an agricultural precision
management problem identification model based on the smart supply chain and
found that the main problems in supply chain coordination are production resource
support and technological equipment.

With the advent of the intelligent era of digital technology, manual substitutability,
visualization of the whole supply chain process, and autonomous monitoring of
quality and safety will all become possible under the gravitational pull of
technological progress. Investigate using artificial intelligence to create intelligent
agricultural systems, vehicle and cargo matching systems, unmanned systems,
information-sharing platforms, and intelligent logistics systems. Improve the
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efficiency of agricultural logistics, reduce logistics costs, and achieve intelligent
integration of industries through the use of artificial intelligence.

The performance of the intelligent supply chain can be greatly improved by
optimizing the agricultural intelligent supply chain. Developing the agricultural
intelligent supply chain will effectively solve the problems of information
asymmetry, resource waste, and imbalance between production and marketing in
traditional agricultural production. A substantial part of its objective is to promote
the development of the agricultural industry in the direction of digitalization and
intelligence and to improve the competitiveness and sustainable development of the
agricultural industry. Future research will focus on smart supply chain modelling,
real-time optimization of smart supply chains, the use of data in the process of smart
supply chain collaboration, as well as the evolution of smart supply chain ecosystems
in the future.

Traceability of agricultural products: Traceability systems for agricultural
products can provide an effective basis for trade, logistics and safe consumption of
agricultural products (Y. Zhao and Cao, 2017). In recent years, the accurate and
timely traceability of products and activities within supply chains has emerged as a
critical factor in the food and agribusiness sectors. Across many regions globally,
consumers are increasingly demanding verifiable traceability evidence, recognizing
it as an essential benchmark for ensuring food quality and safety. This shift reflects
a growing emphasis on transparency and accountability in supply chain management,
driven by heightened consumer awareness and regulatory requirements (Opara,
2004). Blockchain is a disruptive technology that can provide innovative solutions
for product traceability in agricultural and food supply chains. Salah et al. (2019) to
soybean tracking and traceability throughout the ASC. The main concerns of
consumers when making purchases of agricultural products have to do with quality,
food safety, and traceability of the source of the product. At the current stage of
agricultural production, the combination of big data and blockchain can be used to
achieve precise monitoring and accurate traceability of the origin, production
process, transport process, and sales process of agricultural products so that
consumers can eat with peace of mind.

E-commerce of agricultural products: In recent years, e-commerce traffic has
gradually radiated to the agricultural e-commerce supply chain (Guo et al., 2022).
Agricultural products, as daily necessities, are different from other products in that
they are less elastic in demand, seasonal, perishable, and need to be delivered in a
timely manner to ensure their quality and freshness. The key to solving the freshness
problem of fresh fruits and vegetables is an efficient supply chain system. The
quality and safety of agricultural products are not only critical to public health and
consumer well-being but also essential for the sustainable development of
agriculture (Zhu et al., 2021). Zeng et al. (2019) highlighted that the formation of
agricultural e-commerce clusters involves four key processes: technology
introduction, technology diffusion, quality crises, and industrial agglomeration.
These processes are driven by factors such as industrial foundations, e-commerce
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platforms, network infrastructure, logistics services, entrepreneurial talent, local
governments, and market demand. As a result of consumers' diversified and
personalized needs, e-commerce platforms now have to meet increased requirements
in order to meet consumers' needs. An effective supply chain operation system can
minimize the loss of fresh agricultural products, increase farmers' income, reduce
the cost of e-commerce enterprises, and increase consumer satisfaction. There is a
possibility that this will strengthen the research on the integration of rural e-
commerce supply chains in the future. A solid supply chain foundation has gradually
become the competitive core of fresh produce e-commerce enterprises, and perfect
cold chain logistics has become the core driving force. 5G Internet of Things (l1oT)-
based agricultural product circulation information system has enabled real-time
positioning, information sharing, and secure supply chain circulation. The growth in
revenue from e-commerce business is attributed to the fact that 5G loT has improved
the quality of e-commerce products to some extent (Zhu et al., 2021).

With the development of the digital economy, new opportunities have arisen for
agricultural products to expand their sales channels due to the development of the
digital economy. In addition to the traditional "online shop" form, for live videos,
short video e-commerce, and other new research methods are gradually being
introduced along with the traditional "online shop" form. A full study of agricultural
e-commerce entrepreneurship in new businesses and new modes of operation would
be worthwhile.

Sustainable agricultural supply chain risk: In the last decade, research on SSCM
has received much attention from academia and industry. Gouda and Saranga (2018)
argued that considering the future risks associated with supply chain sustainability
strategies is also well worth studying. Rostamzadeh et al. (2018) advocate the
inclusion of sustainability criteria in risk management decisions, and they propose
SSC risk management framework by deploying hybrid TOPSIS and developing
materiality criteria. Meng (2021) studied the risk evaluation index system of ASC
finance. As the number of nodes in the ASC increases, the potential financial risks
also rise. The study identifies several key factors influencing ASC financial risk,
including pledge risk, corporate moral risk, farmers' credit risk, the credit status of
core enterprises, and operational risks. Qing et al. (2020) used various methods to
analyse various ASC risks, including thematic analysis, total explanatory structural
model (TISM), and fuzzy cross-influence matrix multiplication (MICMAC) analysis
applied to classification. Multiple risks can disrupt the entire process of the ASC and,
therefore, should be managed effectively. Feng et al. (2021) identified the possible
risk factors in the supply chain and proposed a risk evaluation index system. The
overall risk level of the fresh grape supply chain is relatively low; however, the risk
across different stages of the chain varies significantly, with the most prominent risk
arising from individual links within the supply chain. To improve risk assessment
and management while enhancing the sustainability of the fresh grape supply chain,
this study employs a neural network approach to evaluate risks from a sustainable
development perspective. Practical recommendations are provided to prevent risks,
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ensure stable operations, and enhance the sustainability of the fresh grape supply
chain.

Additionally, the rapid development of digital technology, the use of digital
technology to improve supply chain sustainability, and how to help enterprises
manage risk challenges are also hot topics.

Conclusion

In previous studies, less attention has been paid to disciplinary work on sustainable
ASC systems, although many studies have been published in the research areas of
SSC and ASC, respectively. The purpose of the present study is to provide a
systematic review of the research on sustainable ASC systems in light of this
research gap.

The purpose of the paper is to provide an analysis of the research in the field of
sustainable ASC and to indicate research trends. Compared to the overall number of
publications, the number of publications has shown an upward trend. The visual
representation of the time distribution, journal distribution, and research area
distribution gives rise to future trends in sustainable ASC. According to analysis,
earlier, there has been a gradual increase in SSC research indicating the importance
of sustainable value chains for food security.

Various sustainable dimensions, mathematical models, and solution approaches for
sustainable ASC management synthesized and analyzed in this paper.

The aim of this research was to provide a comprehensive review and analysis of the
SSCM for agricultural products. On this basis, the hotspots of existing research and
future research trends are proposed, with a view to providing some suggestions for
further research on sustainable ASC management.
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TRENDY W ZROWNOWAZONYM ZARZADZANIU
EANCUCHEM DOSTAW W ROLNICTWIE

Streszczenie: Zréwnowazony rozwéj w tancuchach dostaw w rolnictwie (ASC) to nowa
dziedzina interdyscyplinarna, ktéra w ostatnim czasie cieszy si¢ coraz wigkszym
zainteresowaniem naukowcow. Niniejszy artykut zawiera kompleksowy przeglad aktualnego
stanu badan nad zréwnowazonym ASC na podstawie obszernej analizy baz danych Scopus
i Web of Science. W badaniu nakre$lono panoramg¢ badan, analizujac kluczowe aspekty,
takie jak rozklad czasowy, trendy w czasopismach, dziedziny badan, metody ilosciowe i inne
czynniki  bibliometryczne. W artykule wskazano najistotniejsze obszary badan
i zidentyfikowano przyszte trendy, ze szczegdlnym uwzglednieniem (1) zréwnowazonych
wymiarow ASC, (2) inteligentnych ASC, (3) identyfikowalno$ci produktow rolnych oraz (4)
roli handlu elektronicznego w usprawnianiu dystrybucji produktow rolnych. Nowatorsko$¢
niniejszego badania polega na systematycznym podejsciu do wypetnienia luki migdzy
badaniami nad zrownowazonymi systemami tancuchow dostaw a ASC, obszarami, ktore
dotychczas byly badane w duzej mierze niezaleznie. Dzigki analizie szerokiego zakresu
badan niniejszy artykut przedstawia zintegrowang perspektywe, ktora sprzyja glebszemu
zrozumieniu zrownowazonych systemow ASC. Wyniki wskazuja na znaczacy wzrost liczby
publikacji, co §wiadczy o rosngcym zainteresowaniu naukowcoéw zrownowazonymi ASC.
Badanie ujawnia rowniez stopniowe przesuni¢gcie punktu cigzkosci w  kierunku
zroéwnowazonych tancuchoéw wartosci jako kluczowych dla bezpieczenstwa zywnosciowego.
Ponadto w artykule zsyntetyzowano rézne wymiary zrdéwnowazonego rozwoju, modele
matematyczne i podejscia do zarzadzania ASC. W niniejszym przegladzie zaproponowano
nowe trendy badawcze w zakresie zrownowazonego zarzadzania ASC oraz sugestie
dotyczace przysztych badan. Ma on na celu stymulowanie bardziej kompleksowego
i interdyscyplinarnego programu badan, w szczegdlnosci w zakresie integracji
zrownowazonego rozwoju, technologii i identyfikowalnosci w ramach ASC.

Stowa kluczowe: zrownowazone tancuchy dostaw, tancuchy dostaw w rolnictwie,
zarzadzanie tancuchem dostaw, systematyczny przeglad literatury, metody ilosciowe
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