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12 prominent ports of Caspian Sea were selected. In the first stage, a questionnaire was designed to
obtain the opinions of 8 experts to understand the importance of each factor and its sub-criteria in
evaluating the level of port development using the FUCOM method. According to the conducted
survey, external land factors with a weight of 0.404 had the most impact on port selection. In the
second stage, using the results of the questionnaire and based on the Multi-Criteria Decision
Making (MARCOS) method, the Caspian Sea ports were ranked based on their level of
development. The results showed that Astrakhan Port with a score of (0.737) ranked first, Baku Port
Keywords: with a score of (0.714) ranked second, and the Russian port of Makhachkala and the Turkmenbashi

Eort,t | devel X port of Turkmenistan are in third and fourth place with scores of (0.531 and 0.522), respectively.
szsr: mz\éZIOpmen’ Among the Iranian ports, Amir Abad Port with a score of (0.508) was recognized as the most
Marcos modei, developed port in qorthern Iran, Anzali Port with a score of (0.321) and Nowshahr Port with a score
Caspian sea. of (0.297) ranked fifth, eighth and tenth.
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1. Introduction

Ports play a critical role in national and regional economies and are recognized as key development hubs in
coastal countries. Many coastal cities have emerged and evolved due to their port-related functions, with the
development of the city and its port being interdependent. The attractiveness of a port-stemming from factors
such as geographical location, infrastructure, and operational efficiency-is a prerequisite for its competitiveness.
This appeal encourages users to select the port for cargo transportation, which in turn drives port development
through the expansion of docks, warehouses, and equipment. In contemporary times, ports compete to establish
themselves as transshipment hubs, a rivalry that has led to significant transformations in port systems over the
past two decades, particularly in developing regions such as Iran and its neighboring countries. Despite the
strategic importance of Caspian Sea ports in global trade-as exporters of energy resources and connectors of
vital transportation corridors—the evaluation of their development levels has received relatively limited
attention. This study aims to assess the development level of twelve major Caspian Sea ports (Amirabad,
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Anzali, Noshahr, Aktau, Kuryk, Turkmenbashi, Baku, Alat, Dubendi, Astrakhan, Makhachkala, and Olya) and
to analyze the standing of countries in the region. It achieves this by scoring and prioritizing factors that
influence the assessment of port development levels, including exogenous land factors, exogenous sea factors,
and endogenous port factors, ultimately ranking these ports accordingly.

2. Materials and Methods

This research adopts a descriptive-analytical approach, grounded in a multi-criteria decision-making (MCDM)
framework that incorporates 3 primary factors and 18 criteria for evaluating port development. Data collection
was conducted using official port websites, supplemented by information from platforms such as
OpenStreetMap, Marine Insight, Shipnext, and Maritime Optima. To determine the weights of the criteria and
factors, the Full Consistency Method (FUCOM) was employed with input from field experts. Subsequently, the
Measurement Alternatives and Ranking according to Compromise Solution (MARCOS) method was applied to
rank the ports based on their development levels, integrating the weighted criteria into the analysis.

3. Results and Discussion

Development planners are instrumental in evaluating and identifying the developmental potential of various
geographical regions. This understanding enables them to establish the foundation for regional progress. A
critical component of this process involves ranking geographical locations—particularly ports—based on their
relative strengths and potential. The objective of this study is to assess the development level of ports along the
Caspian Sea coastline and to examine the positions of regional countries in facilitating trade and advancing
hinterland development. To this end, factors influencing port development were scored and prioritized. The
findings reveal that exogenous land factors, such as internal transportation infrastructure, exert the most
substantial influence—a result that aligns with prior studies on ports in the Persian Gulf and the Sea of Oman.
This suggests that focusing solely on marine and land equipment or advanced docking facilities is no longer
sufficient; rather, greater control over broader segments of the logistics chain is essential. Additionally, the
development of hinterland infrastructure and dry ports significantly enhances port competitiveness. The analysis
further indicates that Russian and Azerbaijani ports are more developed, owing to strategic investments,
positioning them as key transit hubs. Meanwhile, Turkmenbashi port has experienced remarkable growth and is
emerging as a vital link in the Middle Corridor’s commercial route, connecting China to Europe and potentially
bypassing Iran. In contrast, Iranian ports such as Anzali and Noshahr have struggled to adapt to global standards
and complete the North-South Corridor, resulting in diminished competitiveness for Iran and its exclusion from
international corridors. However, Amirabad port stands out as the most developed port in northern Iran and the
largest third-generation port connected to the national rail network, opening new prospects for economic growth
in the country’s northern region.

4. Conclusion

The research findings demonstrate that Astrakhan port in Russia ranks highest in development among Caspian
Sea ports. This is attributed to its strategic location at the northernmost point of the Caspian Sea, its connection
to the Volga River—a critical component of Russia’s internal waterway system—and the Volga-Don Canal,
which provides access to the open waters of the Black Sea. Substantial infrastructure investments, including
contributions from Iran, and integration with rail and road networks further bolster its position. Astrakhan has
thus become a vital gateway for trade between Europe and Asia and an integral part of the North-South
Corridor. Baku port in Azerbaijan, ranked second, benefits from its location at the intersection of the East-West
and North-South corridors. However, its main terminal is currently under reconstruction, with traffic slated to
shift to Alat port. Makhachkala port, in third place, leverages its strategic position and ice-free waters during
winter to support maritime activities, playing a significant role in the transit of oil and gas cargoes from Europe,
Central Asia, India, and the Persian Gulf. Finally, Turkmenbashi port in Turkmenistan, ranked fourth, has
undergone a transformative $1.5 billion project in 2018, enabling it to handle 17 million tons of cargo annually.
By integrating maritime, road, and rail transportation, it has established itself as a key logistics hub between
Central Asia and Europe.
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