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SUMMARY 

All the hydrocarbons that are spill in the sea after the tanker accidents, ballasting, flushing of refinery 
plants, offshore drilling and pumping, shipping activities, petroleum transport, polluted rivers, industrial and 
domestic effluent. All of them can negatively affect on the many of marine organisms such as plankton, algae 
and fish. International Convention for the Prevention of Pollution from Ships (MARPOL 73/78) which was 
adopted by International Maritime Organization (IMO), have regulations and responsibilities about illegal 
discharge into the sea of oil, chemicals, sewage and garbage  resulting from the normal operation of ship. One of 
the responsibilities for Governments is provision of adequate reception facilities for oil and chemical residues, 
garbage, sewage, ozone-depleting substances and exhaust gas cleaning system residues. The provision of 
adequate reception facilities is on essential requisite for reduce and eliminate pollution from ships. 

In this paper authors are using Multi-Criteria Decision Making (MCDM) for finding best place of port 
reception facility in the port area. The output of the experiment can be helpful to decision for the best place of 
port reception facility in the port area using AHP(Analytic Hierarchy Process) and SMART(Simple Multi 
Attribute Rating Technique) which are popular methods in the Multi-Criteria Decision Making. 

 
Keywords: Marine pollution, ship’s waste, port reception facilities, convention, marine terminal, Multi-Criteria 
Decision Making. 
 

1. INTRODUCTION 
Marine Pollution is major part of the 

environmental pollution. Ship is one of the pollutants of 
the marine pollution. International Convention for the 
Prevention of Pollution from Ships (MARPOL 73/78) 
which was adopted by International Maritime 
Organization (IMO), have regulations and 
responsibilities about illegal discharge into the sea of oil, 
chemicals, sewage and garbage  resulting from the 
normal operation of ship. One of the responsibilities for 
Governments is provision of adequate reception facilities 
for oil and chemical residues, garbage, sewage, ozone-
depleting substances and exhaust gas cleaning system 
residues. The provision of adequate reception facilities is 
on essential requisite for reduce and eliminate pollution 
from ships. 
 

2. MARINE POLLUTION AND PORT 
RECEPTION FACILITY 

Everybody generally knows about “pollution” 
is; the environmental damage caused by wastes 
discharged into the sea, the occurrence of wastes in the 
sea and the wastes themselves. However, marine 
pollution is defined by GESAMP: “Marine pollution is 

introduction by man, directly or indirectly, of substances 
or energy to the marine environment resulting in 
deleterious effects such as: hazards to human health, 
hindrance of marine activities, including fishing, 
impairment of the quality for the use of seawater and 
reduction of amenities (1).  

Oil pollution from ships commonly knows is big oil 
tanker accident. But oil pollution from ship is not only oil 
tanker also pollution by noxious liquid substances in bulk, 
pollution by harmful substances carried by sea in 
packaged form, sewage from ships, garbage  from ships 
and air pollution from ships. All inputs of the marine 
pollution are (1); 

 
 Tanker operations, 
 Dry docking, 
 Marine terminals, 
 Bilge and fuel oils, 
 Ship scrapping, 
 Tanker accidents, 
 Non-tanker accidents, 
 Offshore oil production, 
 Coastal oil refineries, 
 Urban and river run-off, 
 Atmospheric inputs, 
 Licensed dumping at sea, 
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 Natural sources, 
 Biosynthesis. 

 

When MARPOL 73/78 was developed, the 
general view was that the Annexes would cover all types 
of ship-generated substances, which were at the time 
considered harmful to the marine environment. 
MARPOL 73/78 uses stronger and more positive 
wording on the provision of reception facilities. Each 
Country undertakes to ensure the adequate provision of 
facilities at ports and terminals to meet the needs of ships 
using them, without causing undue delay to ships. To 
reduce and eliminate pollution from ships, the provision 
of adequate reception facilities is an indispensable 
requisite (4). A reception facility must have some 
equipment and facilities depend on convention and port: 
oily treatment equipment facility, noxious liquid 
substances treatment equipment facility, sewage 
treatment facility, garbage treatment facility, laboratory 
and other equipment. 

Turkey has 295 port facilities including tanker 
terminal, bulk terminal, fishing and yacht port. Especially 
20 of them are big port. 7 ports are managing by the 
Turkish National Railway System (TCDD), 17 ports are 
managing by the Turkish Maritime Lines (TDI), 2 tanker 
terminals are managing by the Turkish Petroleum 
Refineries Corporation (TUPRAS), 20 ports are 
managing by other local administrations. And also 50 
small ports are managing local municipalities, 53 ports 
are managing by the private sectors, 13 yacht harbors are 
managing Ministry of Tourism and 128 fishing harbors 
are managing by the local cooperatives and 
municipalities (3).  

Izmir Alsancak Port is Turkey's third largest 
port and has the best natural harbor. Izmir Alsancak Port 
has an area of 900.000 m2 and a quay of 3452 m with a 
water depth of 10-13 m. This port renders services 
passenger ships, cargo and container ships with dry and 
liquid cargo. The breakdown of cargo is as follows: 
general cargo (9.1%), container (63%), dry cargo 
(23.8%) and liquid cargo (3.55%). The container traffic 
registers an increase of 11-14% annually. The 
containerization rate in 1998 was 88.4%, in 1999 89% 
and it is expected to increase to 92% by the year 2002. 
The port has a handling capacity of 654.000 tons 
annually and it services 3640 ships yearly. The average 
tonnage per ship is 6.660 GRT. In 1998, 2583 ships 
called at this port and 61.6% of these ships were 
container ships. The capacity of the Alsancak port has to 
be increased. Almost 20% of the national exports come 
from the Aegean Region and 91% of these exports are 
serviced by the ports (10). 

 Izmir Cesme Port is second big port near Izmir 
Bay. This port renders services passenger ships, cargo 
and RO-RO ships. Izmir Cesme is a popular summer 
resort today.  

Izmir Foca Port is small port near Districts of 
Izmir. It is services small cargo ships and fishing vessels. 
Izmir Foca is also popular resort village. 
 

 

3. MULTI-CRITERIA DECISION 
MAKING 

Multi Criteria Decision Making (MCDM), is a 
discipline aimed at supporting decision makers who are 
faced with making numerous and conflicting evaluations. 
MCDA aims at highlighting these conflicts and deriving 
a way to come to a compromise in a transparent process. 
Some of the MCDM methods are; AHP, SMART, 
ELECTRE, TOPSIS and MACBETH.  In this study 
authors used AHP (Analytic Hierarchy Process) and 
SMART.  

The Analytic Hierarchy Process (AHP), 
developed by Thomas Saaty, provides a proven, effective 
means to deal with complex decision making and can 
assist with identifying and weighting selection criteria, 
analyzing the data collected for the criteria and 
expediting the decision-making process. It supports the 
pursuit of an optimal solution in a transparent manner 
with: 

• Qualitative and quantitative decision analysis  
• Simple evaluation and representation of 

solutions through a hierarchical model  
• Logic arguments and clearing emotions  
• Checking quality of your decision  
• Little need of time for your team  
• High acceptance (7). 

SMART which established by Edwards at 1977, is 
simply and common method for Multi Criteria Decision 
Making.  SMART analysis alternatives with one-scale 
and influence weights for result. 

4. PORT RECEPTION FACILITY 
SELECTION 

 
 Authors download “Criterium DecisionPlus-
Student Version 3.0.4/S’ and ‘Expert Choice 11-Trial 
Version’ for this study. Criterium DecisionPlus is 
working with AHP and SMART. However, Expert 
Choice 11 is working only with AHP. Two software are 
gave decision’s parameters, sensitivity analysis, entering 
of criteria and unknown parameters with their graphics.   
 In cases where you are using the AHP approach, 
creating a hierarchy of the problem is an essential step in 
the process. Building the hierarchy assists in organizing 
the problem and forces discipline in the decision-making 
process.  

 
                   Table 1. Alternatives Ports  

  
 

 

 

 

İzmir Alsancak Port 

İzmir Foça Port 

İzmir Çeşme Port 
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Criterium DecisionPlus (CDP) helps users make 
complex decisions among alternatives involving multiple 
criteria. It supports the two leading methodologies for 
multi-criteria analysis (AHP and SMART) and 
uncertainty analysis. CDP calculates which alternative 
best meets the decision-maker's criteria, and how likely 
that alternative is to be truly the best choice, even in the 
face of uncertainty (8). 
Steps in the logical generation of the hierarchy are: 
 
1. Identify the goal 
2. Identify factors or criteria important in 
satisfying the goal 
3. Where appropriate, identify sub-criteria under 
each criterion 
4. As the hierarchy expands down in subcriteria, 
the level of detail or understanding should increase. The 
lowest level is just above the alternatives level. This 
lowest level of criteria/subcriteria should represent an 
attribute of the alternative that can be objectively 
evaluated (8). 
 

Table 2. Main criteria (CDP) 
capacity 

cost 

environmental 

ship’s traffic 

 
There alternatives ports are selected western 

cost of the Turkey for Port Reception Facility Selection 
at the Criterium DecisionPlus in Table 1. After port 
selection, four main criteria and nine sub-criteria are 
selected in Table 2 and 3. Authors established a criterion 
hierarchy with main and sub-criteria in Figure 1. 
 Authors used Direct Methods for rating between 
alternative ports and main criteria and between main 
criteria and sub-criteria. Rating has two scales are 
numeric and verbal. Authors used verbal scale has five 
levels are critical, very important, important, unimportant 
and trivial.  

 
Table 3. Sub-criteria (CDP) 

Port Area 

Type of waste 

Price 

Waste technology 

Hinterland 

Tourism 

Marine Environmental  

Quantity of ship 

Type of ship 

 

 

 
Figure 1. Decision Structure (Criterium 

DecisionPlus-AHP) 
 
 

Expert Choice version 11 is specially designed 
for those who are making group decisions. It is based on 
the world's most successful decision-making technology, 
The Analytic Hierarchy Process (AHP). Expert Choice 
enables you to leverage the expertise and collective 
wisdom of your team for more informed and justifiable 
decisions (9).  

Three same ports are selected at the Expert 
Choice 11 (EC). Authors created new model using same 
alternative ports. Four objectives which are capacity, cost, 
ship’s traffic and environmental, are selected for 
Treeview. After entering objectives, all objectives are 
compared each alternatives.  Priorities are calculated and 
synthesize to get results. 
 

5. RESULTS AND DISCUSSION  
 

 Authors achieved same results both software. 
Izmir Alsancak Port has best decision scores other two 
alternatives ports.  Izmir Alsancak Port is best decision 
score at the CDP. Izmir Alsancak Port’s AHP decision 
score is 0, 446, Izmir  Cesme Port is 0,327 and Izmir 
Foca Port is 0,228. In addition, AHP sensitivity by 
weights gave us highest score is Izmir Alsancak Port see 
Figure 2. CDP also can allow calculate decision score by 
SMART. Alsancak Port’s SMART decision score is 
0,954, Izmir Cesme Port is 0,706 and Izmir Foca Port is 
0,496  Figure3. 
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Figure 2. Results of the Port Reception Facility Selection 
 (Criterium DecisionPlus-AHP) 
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Figure 3. Results of the Port Reception Facility Selection 
 (Criterium DecisionPlus-SMART) 
 

 Authors achieved highest decision score Izmir 
Alsancak Port at the EC. Izmir Alsancak Port is best port 
for Port Reception Facility Selection by % 41,3. Izmir 
Cesme Port is second port by % 30,7 and Izmir Foca Port 
is third port by % 28 figure 5.  
 

 

Figure 4. Results of the Port Reception Facility Selection 
(Expert Choice 11) 
 

6. CONCLUSION 
 

Turkey accepted MARPOL 73/78 in 1985 and 
accepted new Port Reception Facility Regulations two 
years ago. All major ports must establish their own port 
reception facility immediately and other small ports must 
establish port reception facility or rent floating waste 
reception facility. To find best place of port reception 
facility in the port area is very important step of the 
establishment of the new reception facility.  

In our study, authors are using Multi-Criteria 
Decision Making (MCDM) for finding best place of port 
reception facility in the port area.  Authors find same 
results all software in their study. CDP is working two 
decision making program which are AHP and SMART, 
EC 11 is working only AHP. Izmir Alsancak Port has 
best decision score in the CDP and EC 11.  

Multi-Criteria Decision Making, is used for port 
area selection in previous study. However, in this study it 

is used for port reception facility selection first time. This 
study is useful and helpful to port authority for 
establishment and management new ship waste reception 
facility. 
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