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Abstract

Introduction: This study investigates the factors influencing
sustainable development and water resource management within
the agricultural sector of the Maku Free Trade and Industrial Zone.
The study highlights the critical role of participatory policies
grounded in human rights principles and balanced resource
management for optimizing water resource sustainability.
Methods: Employing a quantitative, descriptive-survey approach
within a pragmatic paradigm, data were collected via a literature
review and a validated questionnaire. Participants included experts
from agriculture, free trade zone, and natural resource departments,
selected through non-probability convenience sampling (n=30).
Analysis was performed using SPSS version 29. A Friedman test was
used to rank the importance of the factors.

Findings: The findings highlight the significant importance of non-
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developing non-structural management, and conducting studies with
a larger sample size and diverse stakeholder perspectives are
recommended.
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Introduction

Water scarcity poses a significant challenge
to agriculture, exacerbated by inefficient
irrigation  practices and inadequate
infrastructure. Overuse of water and land
resources leads to soil erosion and
diminished water retention, further
depleting supplies. Agricultural runoff,
containing pesticides and fertilizers,
contaminates water sources, impacting both
human and agricultural use. Climate change,
with its shifting rainfall and temperature
patterns, intensifies these challenges,
threatening agricultural productivity and
food security. Effective water harvesting,
conservation, storage, and management are
therefore crucial for sustainable agricultural
development. The Maku Free Trade Zone, an
arid region, faces particularly acute water
management challenges due to climate
change, population growth, and increasing
agricultural and industrial water demands.
While sustainable development and
resource management have been studied
elsewhere, the Maku Free Trade Zone lacks
specific research. This study addresses this
gap by identifying and analyzing the factors
impacting sustainable development and
water resource management within the
zone.

Materials and Methods

This research employed a survey descriptive
strategy and a  correlational-causal
hypothesis  framework. @ The  study
population consisted of experts in
agricultural Jihad and free zones, as well as
experts in natural resources. Due to the
limited number of experts, a census
sampling method was used, with
questionnaires distributed to 30 experts in
sustainable development and water
resource management. Data analysis
involved both descriptive and inferential
statistics. Descriptive statistics, including
graphs and frequency tables, were used.
Inferential statistics included one-sample t-
tests to examine the status of each
sustainable development component, the
Friedman test to prioritize the components
and indicators, and linear regression to

assess the effect of the sustainable
development components on  water
resource management in the agricultural
sector.

Findings

The descriptive results of the study showed
that 13.3% of the sample size was female
and 86.7% of the sample members were
male. 16.7% of the sample members were
single and 83.3% were married. 43.3% of the
research experts had a bachelor's degree,
50% had a master's degree, and 6.7% were
doctoral students. The largest age range of
the sample members was between 41 and 50
years old with 56.7% and the smallest was
between 20 and 30 years old with 3.3%. 40%
of the sample members had an expert
position, 46.7% had a responsible expert
position, 10% were deputy, and 3.3% were
managers. The results of inferential statistics
also showed that educational, economic,
innovation in consumption, cross-sectoral
management, non-structural, political and
legal, participatory, and study factors have a
significant effect on water resources
management. These eight variables
predicted 67% of the changes in the
dependent variable. The Friedman test was
also used to rank the components. Based on
this test, the participatory factor with an
average rank of 5.68 ranked first, non-
structural management ranked second, and
the legal factor ranked third.

Discussion

This study reveals key drivers of sustainable
water management. Education, economic
factors, and innovation all positively
influence water management, aligning with
existing research. Our findings underscore
the importance of cross-sectoral
collaboration and proactive, non-structural
measures. Robust legal frameworks and
participatory approaches are also crucial for
equitable and sustainable water use. Finally,
research plays a vital role in informing
effective policies. The prioritization of
participatory  approaches and non-
structural measures in the Maku Free Trade
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Zone highlights the need for community
engagement and proactive strategies in this
specific context.

Conclusion

This study has shed light on the multifaceted
nature of effective water resource
management, demonstrating the
interconnectedness of various influencing
factors. The findings emphasize the
importance of a  holistic approach,
recognizing  that sustainable  water
management requires more than just
technological advancements. Investing in
education and fostering innovation is crucial
for empowering individuals and developing
cutting-edge solutions to address water
challenges. Economic stability enables
investments in essential infrastructure,
while cross-sectoral collaboration ensures
efficient resource allocation and promotes
integrated management strategies.
Proactive measures, such as non-structural
approaches, enhance resilience and mitigate
water-related risks. Furthermore, strong
governance through robust political and
legal frameworks, coupled with community
engagement through participatory
approaches, ensures equitable distribution
and sustainable water use. Ultimately,
continuous research provides the evidence-
based foundation for informed decision-
making and adaptive management. These
findings underscore that effective water
resource management is a shared
responsibility, requiring a multi-faceted
approach that integrates education,
economics, innovation, governance, and
community participation to ensure water
security for present and future generations.
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