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Objective: This research, aimed at developing a structural method and elucidating the
fundamental principles in key drivers, has conducted a future-oriented study of the
challenges in agricultural product transportation in West Azerbaijan Province. Rural
settlements are inherently dynamic and evolving, and the development of transportation as
a key infrastructure plays a vital role in this dynamism. West Azerbaijan Province, relying
on the agricultural sector, requires the strengthening of transportation infrastructure to
develop international trade.

Methods: The research methodology is quantitative and applied, with data collected
through questionnaires and library resources. The research approach is descriptive-
analytical, employing future studies techniques and structural analyses, particularly the
MICMAC method, to examine the relationships between variables. To gather information,
30 managers, experts, and professors were utilized, and cross-impact matrices were
developed to analyze correlations.

Results: The findings revealed that key factors in improving agricultural product
transportation include rural infrastructure, transportation costs, safety, scheduling, and
innovative technologies. A cross-impact matrix with dimensions of 43x43 and a fill rate of
92.8% indicates a high degree of interaction among these factors. Out of 1716 possible
relationships, 133 had zero impact, 779 had weak impact, 759 had medium impact, and
178 had strong impact.

Conclusions: The results indicated that investment in infrastructure, effective
communication between production and consumption regions, utilization of innovative
technologies, reduction of fuel costs, and improvement of road quality are key drivers in
optimizing agricultural product transportation.
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Introduction

Human settlements are inherently dynamic and in a state of constant change. This dynamism arises from the
exchange of population, goods, energy, information, and capital. Among these, communication networks play a
vital role in facilitating these exchanges. Transportation is a key infrastructure for economic development,
facilitating spatial relationships between regions and providing access to markets and resources. The growth of
various economic sectors, such as agriculture, industry, and services, is dependent on transportation
development, as without these infrastructures, the movement of goods and passengers, and social development,
would not be possible. In rural areas, transportation is recognized as one of the most important factors in
economic and social development. Access to roads and transportation infrastructure improves economic
conditions, reduces poverty, and facilitates the export of agricultural products. In remote areas, suitable
transportation infrastructure helps farmers to transport their products to consumer markets and increase
profitability. Furthermore, the development of roads and improved access to public services enhance the
competitiveness of rural areas relative to urban areas.

In Iran, despite the agricultural sector being one of the most important pillars of the economy, transportation
infrastructure is not yet fully developed. This issue is particularly problematic in the export of agricultural
products, and the lack of a suitable transportation system weakens the competitive ability of producers. In West
Azerbaijan Province, where the economy is based on agriculture, strengthening transportation infrastructure can
contribute to the development of international trade. Studies indicate that many rural areas in the country,
particularly in West Azerbaijan, are deprived of public services and markets due to insufficient access to roads
and poor transportation. These problems have led to a decrease in welfare and competitiveness of rural areas
compared to urban areas. Agriculture is one of the main sectors of the West Azerbaijan economy, employing
more than 230,000 people. Strengthening transportation routes and the transportation of agricultural products is
vital for the development of this region and the improvement of international trade. The present study addresses
the future research of transportation challenges for agricultural products in this province and seeks to identify
uncertainties and provide appropriate solutions.

Materials and Methods

The objective of this study is to develop an experimental product or method and elucidate the fundamental
principles within real-world scenarios. This research is quantitative and applied, with data collected through
questionnaires and searches in library and online resources. The research methodology is descriptive-analytical,
describing the current situation and analyzing the relationships between variables. Data analysis employs
techniques of futures studies and structural analysis, and the MICMAC method is utilized to address the research
questions. Futures studies are divided into four main dimensions: objectives, methods and tools, approach, and
context. In this method, a specific objective or endpoint is defined and subsequently divided into more granular
components, including justifying the choice of objective, identifying target individuals or groups, and
establishing a timeframe for future forecasting. Scenario planning tools are suitable for conditions with
uncertainty, while path-dependent approaches are applicable for issues with greater certainty. After defining the
objective and methods, selecting an appropriate approach to achieve the objective is essential. In this research,
information regarding the drivers of transportation for the transfer of agricultural products was gathered from 30
individuals from various groups, including managers, experts, and professors. In the application of cross-impact
analysis, events and trends are defined, and cross-impact matrices are then developed to examine the correlations
between these events and trends. This analysis encompasses various stages, ultimately leading to the formulation
of strategies and tactics to achieve the desired future.

Results

In the process of developing and optimizing the transportation of agricultural products, attention to key
influential factors is of particular importance. Agricultural product transportation, as a core component of the
food supply chain, plays a crucial role in enhancing productivity, reducing costs, and improving product quality.
This analysis focuses on identifying and categorizing the indicators and components effective in improving
agricultural product transportation. These indicators are defined in five main sections: 1) rural transportation
infrastructure; 2) transportation costs; 3) transportation safety and security; 4) transportation scheduling and
efficiency; 5) innovative and digital technologies in agricultural transportation. For each of these indicators, 8 to
10 components, totaling 43 overall components, have been extracted. Each indicator addresses various aspects of
the challenges and opportunities in agricultural product transportation, providing comprehensive solutions for
improving this sector. The final matrix, with dimensions of 43x43, has a fill rate of 92.8%, indicating that these
factors influence each other in over 93% of cases. Out of the 1716 possible relationships in this matrix, 133
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relationships with zero impact, 779 relationships with weak impact (number one), 759 relationships with
medium impact (number two), and 178 relationships with strong impact (number three) were identified.

Conclusion

This study analyzed and identified the key drivers in optimizing the transportation of agricultural products. The
drivers included infrastructure improvement, effective communication between production and consumption
regions, utilization of innovative and digital technologies, reduction of fuel costs, and enhancement of road and
vehicle quality, all of which contribute to improving efficiency and reducing costs in the agricultural
transportation system. The results of this study indicated that investment in infrastructure, particularly the
improvement of roads and suitable vehicles, helps reduce costs, minimize damage, and enhance product quality.
Additionally, effective communication between producers and consumer markets increases access to new
markets and reduces product waste. The use of innovative technologies, such as self-driving vehicles and
tracking systems, contributes to improving efficiency and reducing transportation costs, and can play a
significant role, especially in rural areas facing labor shortages. Ultimately, this study, emphasizing the key
drivers, highlights the necessity for developing transportation infrastructure and utilizing new technologies to
improve productivity, reduce costs, and enhance the quality of agricultural products. These drivers are consistent
with previous findings in similar research and underscore the importance of investing in infrastructure and
improving agricultural transportation processes.
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