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he purpose of this research is to conduct a qualitative analysis and

prioritize the challenges of sustainable agricultural development in
Iran. Using a qualitative method, this study seeks to identify the challenges
of sustainable agricultural development in Khuzestan province. Qualitative
research involves in-depth evaluation, collection, and analysis of non-
numerical data to understand phenomena, concepts, ideas, or experiences.
This research was conducted from January to September 2021 to
develop a comprehensive and practical model for understanding these
challenges through grounded theory and the Analytic Hierarchy Process
(AHP) in Khuzestan province. It is an applied study utilizing systematic
grounded theory. Data were collected through in-depth, semi-structured
interviews with 30 agricultural experts. Data analysis was performed
using MAXQDA 12 software in three stages: open coding, axial coding,
and selective coding. The grounded theory approach identified 29 initial
codes, which were categorized into six main challenges, prioritized
using AHP: Weakness in management and planning, weakness in human
resources, lack of attention to environmental studies, shortage of infra-
structure facilities, shortage of credit and financial capital and weakness
in legislation and sustainability policy. Finally, a model was developed
based on the study's findings.
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INTRODUCTION

In recent years, sustainability has been one
of the most important strategies and con-
cerns in policymaking and the development
of national and regional programs, particu-
larly in the agricultural sector (Asimeh et al,,
2020). Growth-oriented agricultural policy-
making, along with the failure of these poli-
cies and market inefficiencies, has led to
social, economic, and environmental unsus-
tainability in this sector, emphasizing the
need for sustainable agricultural develop-
ment (Moridsadat and Roknoddin Eftekhari,
2018).

Agriculture plays both positive and negative
roles in economic sustainability (Skrimizea
et al.,, 2020). It provides food for the world’s
growing population and supplies raw mate-
rials for industry (Abro and Awan, 2020). Ad-
ditionally, agriculture serves as a key source
of income and employment, particularly in
rural communities, and contributes signifi-
cantly to the economies of developing coun-
tries (Kalantaryan et al., 2021).

However, agricultural activities can also
have detrimental environmental effects, in-
cluding the depletion of water and soil re-
sources, air pollution, and reduced ecological
diversity (Rani et al.,, 2021). The widespread
use of nitrogen fertilizers, especially in devel-
oped countries, further exacerbates environ-
mental concerns, with China being the largest
producer and consumer of these fertilizers
(Hartmann et al., 2020).

Global fertilizer use (N + P205 + K20) was
estimated at 198.2 Mt of nutrients in Fertil-
izer Year 2020/21, almost 10 Mt (5.2%)
higher than in 2019/20. This is the largest in-
crease since 2010/11 (IFA, 2021). Nitrogen,
which accounts for over half of global fertil-
izer use, saw a 4.1 percent (4.3 Mt) increase
in demand, reaching 110.0 Mt in 2020/21.
Demand for phosphorus rose by 7.0 percent
(3.3 Mt) to 49.6 Mt, while demand for potash
increased by 6.2 percent (2.2 Mt) to 38.5 Mt
(IFA, 2021). The latest OECD-FAO agricultural
outlook, released in July 2021, projects that
annual global fertilizer demand will grow by
approximately 1percent between 2021 and

2025, with a slight decline over the last three
years of the period. Growth rates are ex-
pected to be slightly higher for K,0 than for
P,05 and N. These projections indicate an in-
crease of 8 Mt in nutrient demand between
2021/22 and 2025/26, with global fertilizer
use expected to reach 208 Mt by 2025/26
(IFA, 2021).

According to the FAO (2020), more than
698,000 tons of chemical fertilizers were
used in Iran in 2018. That year, nitrogen fer-
tilizer consumption reached 565,000 tons,
while P,05 fertilizer consumption increased
by 100,000 tons. Khuzestan, Fars, Golestan,
and Khorasan Razavi had the highest fertil-
izer supply in the country. Currently, the av-
erage annual pesticide consumption in Iran
ranges from 25,000 to 30,000 tons (AgNews,
2020). The agricultural sector in Khuzestan
province faces several sustainability chal-
lenges (Kaabi et al., 2021), including the illit-
eracy or primary-level education of more
than half of its workforce, a high unemploy-
ment rate, and declining employment in the
sector. As a result, the province struggles with
various economic and social issues and has
become one of the most critical regions in the
country in terms of environmental hazards
(Moridsadat and Roknoddin Eftekhari,
2018).

The current state of agriculture in Khuzes-
tan province is unsustainable. High levels of
unsustainability are evident in water pollu-
tion (Ommani, 2019), soil erosion (Aman-
pour et al., 2021), excessive use of external
inputs such as fertilizers and chemical pesti-
cides (Moridsadat and Roknoddin Eftekhari,
2018), the failure to adopt a suitable cultiva-
tion pattern (Abdeshahi et al., 2020), and low
production efficiency (Hesampour et al,
2021). Given these challenges and the unsus-
tainable agricultural conditions, identifying
the obstacles to sustainable agricultural de-
velopment in Khuzestan province is crucial
for improving food security. Addressing these
challenges and working to mitigate them will
help create the necessary conditions for sus-
tainable agricultural development.

Wang etal. (2021), in their study identified



Qualitative Analysis and Prioritize... / Torfi et al.

the key challenges of sustainable agricultural
development in the Mosuowan irrigation
area of Xinjiang as follows: (1) soil saliniza-
tion, (2) ecological and environmental dete-
rioration, (3) declines in economic benefits,
and (4) soil and environmental pollution. To
address these challenges, they proposed the
following measures: (1) comprehensive man-
agement of saline-alkali land through soil im-
provers, biological methods, and drainage
infrastructure; (2) the establishment of
desert-oasis ecological buffer zones; (3) ad-
justments to agricultural management poli-
cies; and (4) improvements in plastic
recycling or degradability, along with modifi-
cations to irrigation and fertilization strate-
gies to reduce soil pollution. Zhang et al.
(2021) emphasized that a major challenge in
achieving sustainable agriculture is the need
to “acknowledge and explore the full range of
potential trade-offs and, in some cases, con-
tradictions between sustainability and pro-
ductivity.”

Maleksaeidi et al. (2021) identified nine key
categories of challenges threatening agricul-
tural sustainability: (1) shortage of invest-
ment and liquidity, (2) environmental and
climate disasters, (3) scientific weaknesses,
(4) weaknesses in the agricultural labor
force, (5) management problems, (6) weak-
nesses in information systems, (7) low agri-
cultural productivity and lack of focus on
quality, (8) challenges related to agricultural
inputs, and (9) global challenges. This nine-
factor structure, confirmed through confir-
matory factor analysis, explained 67.52
percent of the variance related to sustainabil-
ity challenges in western Iran. Ataei et al.
(2021) classified the challenges of imple-

Table 1
Theoretical Framework of Research.

menting conservation agriculture (CA) into
six general categories: (1) institutional-infra-
structure (7 concepts), (2) economic (5 con-
cepts), (3) training-research (2 concepts), (4)
environmental (4 concepts), (5) mechaniza-
tion (2 concepts), and (6) cognitive (2 con-
cepts). Economic and
institutional-infrastructure challenges were
the most significant barriers to adopting CA.
To effectively address these challenges, it is
essential to establish strong linkages be-
tween government sectors (such as the Min-
istry of Agriculture), education and research
institutions (e.g., Agricultural Research, Edu-
cation, and Extension Organization), and in-
dustry. The main objective of this research is
to conduct a qualitative analysis and priori-
tize the challenges of sustainable agricultural
development in Iran. Table 1 presents the
theoretical framework of this study.

METHODOLOGY

In this research, a qualitative method was
used to identify the challenges of sustainable
agricultural development in Khuzestan
province. Qualitative research involves the in-
depth evaluation, collection, and analysis of
non-numerical data to identify and under-
stand phenomena, concepts, ideas, or experi-
ences. It helps generate deep insights into a
problem or challenge and can inspire new re-
search directions.

This study was conducted from January to
September 2021 to develop a comprehensive
and practical model for understanding sus-
tainable agricultural development challenges
using grounded theory and the Analytic Hier-
archy Process (AHP). Grounded theory is a
qualitative research method in which data is

Challenges of sustainable agricultural
development

Researches

Social and economic
Production and environment

Legislation and management

Ataei et al. (2021); Maleksaeidi et al. (2021); Wang et al. (2021)
Wang et al. (2021); FAO (2020)
Maleksaeidi et al. (2021); Wang et al. (2021)
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collected primarily through various types of
interviews. By analyzing and coding the inter-
view transcripts, a paradigm model is devel-
oped (Vogel et al, 2021). In the grounded
theory approach, a theory is constructed from
data to explain a process, action, or interac-
tion on a larger scale (Yu and Smith, 2021).

Most researchers follow the Strauss and
Corbin method for conducting grounded the-
ory analysis. The theory emerging from this
approach is a process theory. One of the key
advantages of grounded theory, as noted by
Charmaz and Thornberg (2021), is that it is
systematically developed based on real data.
[t is particularly suitable for situations where
existing knowledge is limited, and no estab-
lished theory exists to formulate a testable
hypothesis. Grounded theory evolves
throughout the research process, emerging
through continuous interaction between data
collection and analysis.

In this study, the purposive sampling
method and theoretical sampling strategy
were used. The statistical sample consisted
of 30 agricultural experts from Khuzestan
province, selected using the snowball sam-
pling method. In this approach, the re-
searcher identified individuals who could
effectively answer the research questions and
had relevant knowledge about sustainable
agricultural development. Sampling contin-
ued until information saturation was
reached. The selection criteria included hold-
ing at least a bachelor’s degree, having a min-
imum of 10 years of experience in the
agricultural sector, and possessing knowl-
edge of sustainable agricultural development
indicators. To collect research data, inter-
views and brainstorming techniques were
utilized. Several interviews and five brain-
storming sessions were conducted with ex-
perts from the Agricultural Jihad of
Khuzestan province who were familiar with
the subject.

During these sessions, the researcher first
met with the participants, explained the ob-
jectives and methodology of the research, and
requested them to allocate sufficient time for
interviews and meetings. A brief explanation

of the research topic was provided to ensure
clarity. The coding of interviews was con-
ducted in three stages: Open Coding, Axial
Coding, and Selective Coding.

Open coding: After conducting the sessions,
the researcher identified key concepts, as-
signed appropriate labels, and grouped re-
lated concepts. Open coding involves naming
and categorizing phenomena through careful
analysis. The data is broken into separate
segments and compared for similarities and
differences. The first step in coding is to as-
sign titles to identified phenomena.

Axial coding: The next step involved discov-
ering categories by grouping related concepts
around specific phenomena. This process re-
duces the number of distinct units by classi-
fying concepts that relate to similar ideas. A
category that contains related codes (tags) is
assigned a conceptual name.

Selective coding: This is the main stage of
theorizing, where the central category is sys-
tematically connected to other categories. Re-
lationships among categories are established
within a key phrase, and necessary refine-
ments are made. At this stage, the main con-
cepts are extracted.

The data collection tools for the qualitative
part of the research included semi-structured
interviews and brainstorming sessions. To
ensure validity, the triangulation strategy was
employed, meaning the research was con-
ducted from multiple perspectives. To meas-
ure reliability, constant testing, data
comparison, and tabular recording methods
were used.

Once the challenges were identified, they
were prioritized using the Analytic Hierarchy
Process (AHP). AHP is widely used in group
decision-making and is particularly useful for
prioritizing alternatives based on specific cri-
teria (Mujumdar et al., 2021). It helps deci-
sion-makers determine a solution that aligns
with their objectives and understanding of
the problem. AHP provides a structured and
rational framework for defining the decision-
making process, linking elements to overall
goals, and evaluating alternative solutions
(Fang and Partovi, 2021).



Qualitative Analysis and Prioritize... / Torfi et al.

- Steps to Implement AHP:

- Define Alternatives.

- Define the Problem and Criteria.

- Establish Priorities Among Criteria Using
Pairwise Comparison.

- Check Consistency.

- Determine Relative Weights.

RESULTS AND DISCUSSION

Individual characteristics

The statistical population of this study con-
sisted of 30 agricultural experts from the
Agricultural Jihad. Their average age was
46.51 years, and their average work experi-
ence was 17.23 years. Among them, 13 par-
ticipants (43.33%) held a master’s degree,
while 17 participants (56.67%) held a bach-
elor’s degree, making it the most common ed-
ucational level in the sample.

Coding/categorization stage

After conducting in-depth interviews and
multiple brainstorming sessions over a pe-
riod of three months, the challenges of sus-
tainable agricultural development were
identified through three stages of coding:
open coding, axial coding, and selective cod-
ing, using MAXQDA 12 software. First, the se-
mantic units derived from brainstorming and
face-to-face interviews were transcribed and
refined. These edited transcripts were then
entered into the software, where the three
coding stages were systematically applied in
sequence.

Open coding

At this stage of coding, content analysis was
performed through a careful, line-by-line re-
view of the collected data to refine and adjust
the identified concepts. First, the interview
data were analyzed, and responses were
structured into semi-structured questions
during the interview process. Key issues
were extracted in separate sentences, allow-
ing the identification of 29 concepts from the
semi-structured interviews and brainstorm-
ing sessions with experts. To ensure consis-
tency, main sentences under the heading of
concepts were extracted from direct quota-

tions that had at least five repetitions, and
each was assigned a code marked with “Ch.”
The results of the open coding process are
presented in Table 1.

Axial coding

At this stage, the frequency of concept rep-
etitions was determined, and categories were
extracted. Based on the results of axial cod-
ing, the most significant challenges of sus-
tainable agricultural development in the
study area are summarized in Table 2. The
analysis identified six main categories, en-
compassing 29 brief descriptions with a total
of 390 repetitions.

In the axial coding stage, the categories de-
rived from open coding were further ana-
lyzed based on key factors such as causality,
central phenomenon, contextual conditions,
strategy, and consequences. Axial coding was
structured according to the conceptual model
(Figure 1), ensuring that subcategories were
systematically linked to the main classifica-
tions within the model. The primary goal was
to enable the researcher to organize and in-
terpret the data systematically.

Selective coding

At this stage of the research, the relation-
ships identified during open coding and the
subcategories derived from axial coding were
linked to the main category based on the rep-
etition rate index and visualized in a graph.
Figure 1 illustrates that the most critical chal-
lenges of sustainable agricultural develop-
ment in the study area, in order of priority,
are: Weakness in management and planning,
weakness in human resources, shortage of at-
tention to environmental studies, shortage of
infrastructure facilities, shortage of credit
and financial capital and weakness in legisla-
tion and sustainability policy.

Prioritize Sustainable Agricultural Develop-
ment Challenges through Hierarchical Analy-
sis (AHP)

After identifying the decision-making alter-
natives (challenges of sustainable agricul-
tural development) and determining the
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Table 2

Concepts Extracted from the Interviews (in open coding).

Concepts (Initial codes) Code
Shortage of proper market infrastructure for products with a sustainable and organic approach CH{
Shortage of proper conversion and packaging industries CH2
Shortage of necessary educational infrastructure in rural areas CH3
Shortage of necessary physical and equipment infrastructure CH4
Shortage of transport and export infrastructure CH5
Shortage of sufficient credit for agricultural insurance CHeé
High costs of sustainable agricultural production CH7
Low credits for sustainable agricultural development training programs CHS8
Shortage of development credits and infrastructure in the field of sustainable agriculture CH9
Shortage of financial resources to provide conservational machinery CH10
Shortage of adequate financial infrastructure CH11
Low technical knowledge of sustainability among farmers CH12
Low technical knowledge of sustainability among experts CH13
Failure to hold sustainable agricultural management training courses CH14
Shortage of training needs assessment in the field of sustainability CH15
Shortage of development of a culture of using sustainable agricultural products CH16
Shortage of institutionalization of principles, foundations and strategies of sustainable agriculture CH17
Shortage of transparency of insurance laws CH18
Shortage of policies to manage price risk in the region’s agriculture CH19
Failure to pay attention to environmental protection laws CH20
Shortage of proper implementation policies for sustainable agricultural development CH21
Shortage of proper crop rotation management plans CH22
Shortage of managerial and executive studies of favorable land management in the region and CH23
proper cultivation pattern

Shortage of planning for conducting sustainability research tailored to the conditions of the region CH24
Shortage of planning educational and extension programs with sustainable agricultural content CH25
Implementation of projects without regard to environmental attachments CH26
Improper use of chemical inputs CH27
Improper use of agricultural implements CH28
Land use change and the spread of environmental hazards CH29

criteria and sub-criteria, qualitative methods
such as content analysis, expert interviews,
and brainstorming were employed. Initially,
9 indicators and 68 sub-indicators were iden-
tified using content analysis. Subsequently,
through expert interviews and brainstorm-
ing, 5 indicators and 32 sub-indicators,
agreed upon by at least 70 percent of the re-

spondents, were selected. To compare the al-
ternatives, a decision tree was designed using
Expert Choice software (Figure 2). The chal-
lenges were then prioritized based on the cri-
teria and sub-criteria. A pairwise comparison
questionnaire was completed by 30 experts
to assess the challenges in relation to each
sub-criterion. Following the pairwise com-
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CHzz CHz3 CH24 CHzs

Weakness in
Management
and Planning
CH,y

Weakness in E Lack of Gk

Legislation infrastructure CHs

and 76 E facilities
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Policy

70 CHs
Challenges

of
Sustainable
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Development
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Lack of Credit Lack of
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Capital 75 Environmental CHas
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=
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Figure 1. Selective Coding Related to the Challenges of Sustainable Agricultural Development.

development

[ Challenges of sustainable agricultural J

Criterion 2

Social and Economic Production and Environment Legislation and management

/ \Jm'/ “~ I Sub-Criterion | / \

social economic production environmental management legislative

Figure 2. The Decision Tree That Was Designed by Expert Choice Software.
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Table 2

Axial Coding Related to the Challenges of Sustainable Agricultural Development.

Axial Code Categories Concepts (Initial codes) Repetitions
Shortage of proper market infrastructure for products with a sus- 15
. tainable and organic approach
Shortage of infrastructure . L .
facilities Shortage of proper conversion and packaging industries 13
o Shortage of necessary educational infrastructure in rural areas 15

(70 Repetitions) . i .
Shortage of necessary physical and equipment infrastructure 13
Shortage of transport and export infrastructure 10
Shortage of sufficient credit for agricultural insurance 12
High costs of sustainable agricultural production 11

Shortage of credit and Low credits for sustainable agricultural development training pro- 15

financial capital grams

o Shortage of development credits and infrastructure in the field of sus-

(69 Repetitions) . . 14
tainable agriculture
Shortage of financial resources to provide conservational machinery 12
Shortage of adequate financial infrastructure 9
Low technical knowledge of sustainability among farmers 17
Low technical knowledge of sustainability among experts 14

Weakness in human
resources
(75 Repetitions)

Failure to hold sustainable agricultural management training courses 15

Shortage of training needs assessment in the field of sustainability 18
Shortage of development of a culture of using sustainable agricul-

and sustainability policy
(56 Repetitions)

tural development

tural products 1
Shortage of institutionalization of principles, foundations and 10
strategies of sustainable agriculture

Weaknesses in legislation Shortage of transparency of insurance laws 11

Shortage of policies to manage price risk in the region’s agriculture 12
Failure to pay attention to environmental protection laws 11
Shortage of proper implementation policies for sustainable agricul-

12

Challenges of Sustainable Agricultural Development

Shortage of proper crop rotation management plans 18

Shortage of managerial and executive studies of favorable land man-
agement in the region and proper cultivation pattern

Shortage of planning for conducting sustainability research tailored )
to the conditions of the region

Shortage of planning educational and extension programs with sus-

Weaknesses in manage-
ment and planning
(76 Repetitions)

19

1

tainable agricultural content 18
Implementation of projects without regard to environmental attach- 17
Shortage of attention to ments
environmental studies Improper use of chemical inputs 18
(71 Repetitions) Improper use of agricultural implements 17
Land use change and the spread of environmental hazards 19

parison process (Figure 3), the results were
aggregated to determine the final weight and
ranking of each challenge. The final priority
and weight of each challenge, based on the
established criteria, were determined using
Expert Choice software (Figure 4).

Figure 5 presents the geometric mean ma-
trix. [t is important to note that the geometric
mean is the only method that preserves the

first axiom of AHP (Axiom 1: If A=nB, then B
=1/nA), ensuring that the matrix remains re-
ciprocal.

Sensitivity analysis

In sensitivity analysis, the ranking of the
challenges of sustainable agricultural devel-
opment is examined based on changes in the
weight of criteria. This analysis is conducted
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Figure 3. Pairwise Comparison Matrix.
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Figure 4. The Final Weight of the Challenges is Based on the Synthesized Criteria of the Research.

ternative Weah:mmleglslahuﬁhﬂrﬁgeofmdﬁmd fWeakness in human Mgeofinfmsuueum ﬁmlmumes in management fWeaknesses in
J w L’le] 1. mﬂ I 1. g m " md I 1. 1
eaknesses in 1.00 0.64 0.53 0.44 0.59 0.29
ion and
inability pol
¢ of credit 1.03 1.00 0.54 0.49 0.48 0.31
financial capital
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management and

Figure 5. Geometric Mean Matrix.

using methods such as dynamic, perform-
ance, gradient, head-to-head, and two-dimen-
sional approaches. In sensitivity analysis
using the performance method, the criteria
are represented on the horizontal axis, while
the decision options (challenges) are dis-

played on the vertical axis. The intersection
of the challenge lines with the vertical lines
representing the criteria indicates the weight
of each challenge concerning that criterion
(Figure 6).
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Figure 6. Sensitivity Analysis of the Challenges of Sustainable Agricultural Development in Performance
Method.

CONCLUSION AND RECOMMENDATION

Based on a qualitative study conducted
through grounded theory, the challenges of
sustainable agricultural development were
identified in three stages of coding. In this re-
search, the challenges were identified
through open coding, axial coding, and selec-
tive coding using MAXQDA 12 software. The
challenges were then prioritized according to
the criteria of sustainable agricultural devel-
opment using AHP.

The first category, identified as the most
significant challenge, was weaknesses in
management and planning. The initial codes
associated with this challenge were: a short-
age of proper crop rotation management
plans, a lack of managerial and executive
studies on favorable land management and
proper cultivation patterns, insufficient plan-
ning for sustainability research tailored to re-
gional conditions, and inadequate planning
for educational and extension programs with
sustainable agricultural content. To address
these weaknesses, it is recommended to de-
sign appropriate rotation management pro-
grams, conduct managerial and executive
studies on optimal land management and cul-
tivation patterns, properly plan sustainable
research suited to regional conditions, and
develop educational and extension programs

with sustainable agricultural content.

The second category was weaknesses in
human resources, identified as the second
challenge. The initial codes related to this
challenge included: low technical knowledge
of sustainability among farmers and experts,
the failure to conduct training courses on sus-
tainable agricultural management, inade-
quate assessment of training needs in
sustainability, and the lack of a culture pro-
moting the use of sustainable agricultural
products. To develop human resources in the
agricultural sector, it is recommended to con-
duct regular educational, specialized, and ex-
tension programs for farmers and experts.
The educational needs of farmers in sustain-
ability should be assessed through participa-
tory methods, and efforts should be made to
promote the use of sustainable agricultural
products.

The third category was a lack of attention
to environmental studies, identified as the
third challenge. The initial codes included:
the implementation of projects without con-
sidering environmental impact assessments,
the improper use of chemical inputs, the in-
appropriate use of agricultural implements,
and land use changes leading to environmen-
tal hazards. To mitigate these challenges, it is
recommended to incorporate environmental
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impact assessments in all agricultural proj-
ects, optimize the use of chemical inputs, pri-
oritize the use of internal rather than
external inputs, utilize agricultural machin-
ery that minimizes soil erosion, and prevent
land use changes in agricultural areas.

The fourth category was inadequate infra-
structure facilities, identified as the fourth
challenge. The initial codes included: insuffi-
cient market infrastructure for products with
a sustainable and organic approach, a lack of
proper conversion and packaging industries,
inadequate educational infrastructure in
rural areas, and a shortage of necessary phys-
ical and equipment infrastructure. To address
these challenges, it is recommended to de-
velop appropriate market infrastructure for
sustainable and organic products, establish
conversion and packaging industries to in-
crease added value, set up necessary educa-
tional infrastructure in rural areas for
implementing educational and extension
programs, and develop the physical infra-
structure and equipment required for sus-
tainable agricultural products.

The fifth category was a shortage of credit
and financial capital, identified as the fifth
challenge. The initial codes included: insuffi-
cient credit for agricultural insurance, high
costs of sustainable agricultural production,
low funding for training programs in sustain-
able agriculture, limited development credits
and infrastructure in sustainable agriculture,
and a lack of financial resources for conser-
vation-oriented machinery. To overcome
these challenges, it is recommended to allo-
cate sufficient credit for agricultural insur-
ance, support farmers in covering the high
costs of sustainable agricultural production,
secure funding for sustainable agriculture
training programs, provide development
credit and infrastructure, and ensure finan-
cial resources for conservation-oriented ma-
chinery.

The sixth category was weaknesses in leg-
islation and sustainability policy, identified as
the sixth challenge. The initial codes in-
cluded: a lack of institutionalization of the
principles, foundations, and strategies of sus-

tainable agriculture, insufficient trans-
parency in insurance laws, inadequate poli-
cies for managing price risks in regional
agriculture, a failure to enforce environmen-
tal protection laws, and the absence of proper
implementation policies for sustainable agri-
cultural development. To address these is-
sues, it is recommended to institutionalize
the principles, foundations, and strategies of
sustainable agriculture, ensure transparency
in insurance regulations, establish policies
for price risk management in regional agri-
culture, enforce environmental protection
laws, and implement appropriate policies
and planning for sustainable agricultural de-
velopment.

The novelty of this study lies in the fact that
no similar research has been conducted in
the region. The most significant application
of this study is that by addressing the identi-
fied challenges, a suitable environment for
sustainable agricultural development can be
created. However, a key limitation is the lack
of generalizability of the findings to other re-
gions. ldentifying strategies to overcome
these challenges is a critical direction for fu-
ture research.
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