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Abstract 
Usage of the new and alternative clean fuel is becoming a hot topic in marine transportation in 
accordance with environmental regulations of I.M.O. Using L.N.G as the ship fuel is a reliable 
and long term solution for environmental issues. Iran owing to its large number of natural gas 
fields and unique geographical position, has adequate potential to provide services to shipping 
fleets. Finding and choosing the best location for establishing L.N.G fuelling stations in the 
Persian Gulf ports of Iran, is the main purpose of this study. In order to achieve this goal, first 
potential ports and locations were screened. Then, ten suitable comparative criteria were revealed 
with the help of distributed questionnaires. Based on method of Analytic Hierarchy Process, the 
most likely and best location for providing refuelling to ships was selected to be Shahid Rajaee 
port (in Hormozgan Province) in northern coast of the Persian Gulf. 
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1. Introduction 

Marine transportation has changed greatly in 

recent years, especially in the ship fuelling sector. 

This is so because LNG is cheaper and easily replaces 

other sources of fossil fuels. For example, LNG costs 

half the price of crude oil in America. In addition, 

one cubic meter of LNG equals 600 cubic meters of 

natural gas and thus safer and less costlier than 

transporting other fuels (Harperscheidt, 2003). 

Nowadays, most ship engine manufacturing 

companies prefer to manufacture dual fuel engines 

capable of burning two fuels or only LNG burning 

engines, promising great shift in consumption of ship 

fuels in the world in the near future.  

Iran, because of its geopolitical position on the 

Persian Gulf has the second largest gas resources in the 

world. Iran rests over the largest gas reserves as much 

as 33.6 trillion cubic meters capacity (USA Energy 

Information Administration, 2014). As such, it can 

supply LNG stations for ships and commercial marine 

fleets; provide less expensive fuel and maintain low 

pollution protocols for marine environment, while in 

the meantime, generating revenues through sail of LNG 

and other relevant products. 
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Since there has been a shift in LNG for ships than 

using common fossil fuels, there is new opportunity 

to use ship fuel to gain economic advantage. 

Currently, providing LNG for ships is a new issue in 

the world. Countries along the Persian Gulf have 

only provided drafts for this project and no LNG 

station has been established so far. Thus, Iran can 

take over these countries by selecting the right 

location for an LNG station. In line with what has 

been stated, the most important issue here is 

selecting the best location for providing ship fuel 

along the Persia Gulf.  

Presently, there are no standards for locating an 

LNG station but, various surveys have been performed 

on establishing marine infrastructures in different 

locations. For example, in order to select a logistical 

center in Laos, locations were analyzed by using the 

AHP method. Common transportation factors, 

displacing and store-housing, and environmental and 

economic indicators were applied to achieve final 

goal. Four locations were rated and compared for 

establishing a logistical center using a questionnaire 

(Rajami and Hnuaka., 2013). Similar study was 

carried out in Sweden by Alam (2011), whom 

emphasized determining the effective factors in 

identifying the best logistical center and identifying 

the most advantageous location through Analytic 

Hierarchy Process method (AHP). Gunduz (2012) 

used criteria such as tendency of the market and 

suppliers, work conditions, costs and prospective 

potentials for development used the AHP to select 

the best logistical center in Turkey.  

AHP was initially developed by Tomas L.Saaty in 

1970s and modified towards applications for 

complex multiple decision making in many field of 

industry (Melvin, 2009). 

Although, developed countries and pioneers in 

conserving the environment have since adopted 

modern and efficient environment-friendly approaches 

based on extensive field researches and surveys on 

various aspects of using LNG as ship fuel, Iran 

despite its potential and huge gas inventory has not 

invested in LNG fuel supply stations and technology. 

The very extensive coast of Iran in the Persian Gulf 

offers many places for developing LNG stations, 

however, it is essential to designate the best and 

economically most efficient location. Therefore, the 

present study attempts to identify the best location 

for a LNG fuel station in the coasts of the Persian 

Gulf of Iran using the AHP. Such study is carried 

out because previous research revealed that LNG 

was superior to other fuels (Bagherpour and 

Bavarsad., 2014). 

2. Materials and Methods 

The required data was collected by library and 

field research. In addition, a questionnaire was used 

to gather raw data. 

2.1. Data Collection 

Since there were no international fixed criteria for 

such investigation, 10 comparative criteria were 

illustrated. Afterwards, these criteria were modified 

and normalized using the opinions of maritime 

transportation experts as follows: 

1. The selected location should be situated in 

international shipping paths 

2. Supplying fuel and basic needs for the station 

should be easy. 

3. Optimal weather should be prevalent in the 

location. 

4. Other shipping dependent and marine industries 

should be near.  

5. The station should be near loading and discharging 

container and goods ports. 

6. Having proper infrastructures (energy, sewage, 

rails and roads, water depth, etc). 

7. Sufficient space for future expansion must exist. 

8. The station should be near chemical and 

petrochemical loading and discharging ports.  
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Table 4: Comparison of alternatives with effective factors on weather (by Author). 
Annual average of 
waves height (m) 

Annual average 
of Raining (mm) 

Annual average of wind 
speed (m/s) 

Alternative 

0.31 308 6.6 Asaluyeh port 
0.34 339.27 7 Bushehr port 
0.29 200 4.6 Shahid Rejaee port 
0.33 160 6 Larak & Qeshm island 

Table 5: Score of each alternative comparing with 1st to 10th criteria (by Author). 

Alternative Score 
in 1st 

criteria 

Score 
in 2nd 

criteria 

Score 
in 3rd 

criteria 

Score 
in 4th 

criteria 

Score 
in 5th 

criteria 

Score 
in 6th 

criteria 

Score 
in 7th 

criteria 

Score 
in 8th 

criteria 

Score 
in 9th 

criteria 

Score 
in 10th 
criteria 

Asaluyeh 
port 

0.062 0.419 0.168 0.108 0.069 0.227 0.257 0.392 0.120 0.296 

Bushehr 
port 

0.097 0.263 0.135 0.284 0.225 0.150 0.058 0.284 0.242 0.053 

Shahid 
rejaee port 

0.263 0.160 0.270 0.391 0.464 0.227 0.089 0.120 0.385 0.078 

Larak 
island 

0.419 0.062 0.214 0.061 0.121 0.112 0.423 0.098 0.085 0.389 

Qeshm 
island 

0.160 0.097 0.214 0.154 0.121 0.283 0.173 0.105 0.168 0.184 

 

Having shipping dependent and other marine 
industries near the fuel station 

To compare alternatives with this criterion, field 

research, numbers, companies, and marine industries 

in the region were investigated. The results showed 

that Shahid Rajaee Port, Bushehr Port, Qeshm Port, 

Asaluyeh Port, and Larak Island were ranked 1st to 

5th. Table 5 shows score of each alternative 

comparing with 4th criteria.  

Being near container and goods loading and 
discharging ports 

In order to compare alternatives with the criterion, 

the major container ports in Iran were identified. 

Later, their distance from the locations was 

determined. The areas which were closer to the 

container ports received higher scores. 

Shahid Rajaee Port is the largest port in Iran. 

Consequently, it obtained the highest score with a 

relatively large difference. Bushehr Port, due to 

having a wharf for container ships, was ranked 2nd. 

Larak and Qeshm Island were both ranked 3rd 

because of similar distance to Shahid Rajaee Port. 

Last but not least, Asaluyeh Port received the 5th 

position. Table 5 shows score of each alternative 

comparing with 5th criteria.  

Having optimal infrastructures and basic needs in 
the selected location (energy, sewage, suitable 
rails and roads, water depth, etc) 

The alternatives were compared with this criterion 

by field research. The infrastructures needed to supply 

energy were suitable in all locations except Larak 

Island.  Furthermore, the sewage and rails in Bushehr 

Port and Larak Island seem to have various problems. 

It should be mentioned that to investigate the natural 

water depth maps provided by the environment and 

natural resources organization were used.  

According to figure 7, the natural water depth 

around Larak Island and the eastern and southern part 

of Qeshm is more than their coastal areas. All 

considering the strengths and weaknesses of each 

alternative, the rankings were as follows: Qeshm 

Island was ranked 1st, Shahid Rajaee Port and 

Asaluyeh Port were ranked 2nd. Bushehr Port and 

Larak Island were ranked 4th and 5th. Table 5 shows 

score of each alternative comparing with 6th criteria.  
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Being distant from residential areas 

The distance between the port or the potential fuel 

station and residential areas was crucial while 

comparing alternatives with this criterion. Due to 

producing wastes, sound pollution, and the likelihood 

of fire or explosion, being distant from residential 

areas is an advantage for the prospective location.  

Larak Island has free coasts and has distance from 

crowded residential areas so it obtained the highest 

score among other choices. Because of having an 

industrial city structure, Asaluyeh Port has the 

necessary requirements and is ranked 2nd. Qeshm 

Island has distance from crowded residential areas and 

owns a larger free coast in comparison with Bandar 

Abbas and Bushehr. Shahid Rajaee Port is not close to 

the city, but Bushehr Port is totally surrounded by 

crowded areas and is ranked 5th. Table 5 shows score 

of each alternative comparing with 10th criteria.  

3. Final results of the AHP method 

To apply the AHP method, the comparative criteria 

were determined and ranked. The first five alternatives 

were compared with the criteria. After analysis by AHP 

method, the best alternative was selected. The 

computations within this method were performed 

automatically by the Expert Choice software. Thus, the 

computations are not presented in detail. After further 

analysis by the software, the best alternatives and their 

scores were determined. Table 6 shows the results.  
Table 6: Final output and result by the A.H.P method (by 
Author). 

Priority Alternative Score 

1 Shahid rejaee port 0.285 

2 Larak island 0.214 

3 Asaluyeh port 0.190 

4 Bushehr por 0.174 

5 Qeshm island 0.165 

4. Discussion 

This section interprets the results and is divided into 

two parts. First, the results obtained by questionnaires 

were analyzed. Later, the results obtained by comparing 

the alternatives were analyzed.  

4.1. Analysis of the Results Obtained by Questionnaires 

After the questionnaires were collected and the 

score for each criterion was determined, it became 

vivid that the first criterion (being situated in 

international shipping paths) was the most important 

criterion. This criterion was ranked 2nd by captains 

and students and was ranked first by college 

professors and employees. Clearly, being located in 

the international shipping paths increases the 

capacity of attracting more ships.  

The 4th (ease of providing fuel and basic needs for 

the fuel station) and the 12th criteria (having 

infrastructures and the primary requirements in the 

location) were given the highest priority by captains 

and students.  

If the potential fuel station meets the latter two 

requirements, the cost of construction and providing 

services in the location will decrease. These two 

groups (captains and students) chose the economic 

aspects as the most important criterion indirectly.  

The 9th (historical background and being 

internationally known), the 11th (decreasing the total 

cost of constructing a fuel station), the 13th (having 

enough space for future expansion), and the 14th criteria 

(social and cultural context of native in the area) 

obtained the lowest scores and were eliminated from 

the list of effective criteria. Also, the 14th and the 9th 

criteria were non-industrial which encompassed the 

socio-cultural aspects of the issue. The 11th and the 13th 

criteria obtained close scores (114.2 and 114.6) and due 

to a small difference with the final criteria (a difference 
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of 8.3), they were both eliminated.  

4.2. Analysis of the Final Results by the AHP Method 

Shahid Rajaee Port was selected as the best 

alternative after all choices were paired and 

compared with the 10 criteria. Larak Island, due to 

its unique advantages, was ranked 2nd. Asaluyeh and 

Bushehr port were placed 2nd and 3rd and Qeshm 

Island was ranked 4th.  

Shahid Rajaee Port outweighed other alternatives 

when compared with the following four criteria: 1. 

Suitable setting for employees at the fuel station, 2. 

being close to loading and discharging ports for 

goods and containers, 3. having other shipping and 

marine dependent industries near the fuel station. 4. 

Optimal weather conditions in the fuel station. This 

port did not receive the lowest score when compared 

with any comparative criteria. Furthermore, it 

obtained the highest scores when compared with the 

more important criteria. In the following paragraphs, 

more information is provided about this port 

Shahid Rajaee Port is near Hormoz Strait and the 

entry of the Persian Gulf. Since it is merely a short 

distance away from main intercontinental transit 

routes for ships and it is located in the crossing of the 

north-south transit route, it is the main entrance for 

export and import. This port is in Hormozgan 

province has 2300km of water boundary and is near 

main industries in the province and other industrial 

provinces in the country. It also benefits from 

efficient transportation, infrastructures and is connected 

to the international rail system, roads, airways and 

plays the most crucial role in the transportation 

industry. In addition, this port is connected to 80 well-

known ports in the world via 35 major container routes, 

goods exchange, and commercial interchanges take 

place through these routes.  

Shahid Rajaee Port is 2400 acres wide and 70 

million tons of goods are loaded in this port. 2400 

acres have been added to this port and now it is 4800 

acres wide; consequently, it has been transformed into 

a logistic port which aims to extend export and 

provide value added services, so that it can join other 

3rd generation ports in the world (Iran port 

management organization website, 2014) 
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