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ABSTRACT

During the end of the last century, marine accidemniggered the maritime community to apply andeligy the
international regulations for safety and environr@rprotection. Consequently, Port State ControB( regulations
were introduced as a new mechanism to enforcentipéeimentation of such regulations. The main tafgetPSC is to

exclude the substandard ships from the seaboreg Basure ships safety and reliability in cleaasse

The PSC programmes have been regarded as the neaisune to improve maritime safety level, and théhaus
for selecting ships for inspection are a necesgaast of the PSC programmes due to their effectisen&his research
assesses the methods adopted by the USCG, theNratis and the Med MOU as three representativesefdifferent

regional memorandums. Data on the PSC inspectioards (annually, from 2007-2017) were collected andlyzed.

Quantitative analyses will be concerned with thkection and analysis of data in numeric form and atended
to emphasize the relatively large scale and repregere sets of data. On the other hand, qualimt@nalyses will be

concerned with collecting and analyzing informatioras many forms.
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INTRODUCTION

Port State Control (PSC) is a system of harmoniasplection procedures designed to target sub-stdnemsels
with the main objective being their eventual eliation. PSC involves the inspection of foreign shipthe national ports
world wide to verify that the condition of the shapd its equipment comply with international staddaand that the ship
is manned and operated in compliance with theselatds. Many of IMO's most important technical camtions contain
provisions for ships to be inspected when theytviereign ports to ensure that they meet IMO regmuients.

These inspections were originally intended to baek-up to flag state implementation (Bang, 2009).

The united Nations Convention on the Law of the @CLOS) Article 25, empowered states whose poese
used by vessels to take necessary steps to pramgntiolation of the conditions to which the callits ports by such
vessels may be subject. For inspection, (UNCLOSjcks 216, and 218, enables a port state to emforernational
anti-dumping and anti-pollution measures. Moreos#tes are required by Article 219 to take adrirative measures to
prevent misbehaving vessels from sailing. Legalitr PSC inspections may be found in these Articlefs

(UNCLOS), because it is possible for there to beiapollution threat, even if only bunkers, from anseaworthy ship.
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The only limitation is that the steps are takenenvereasonable, public, and fair (Articles 25, 2268, and 219 of the
UNCLOS, 1982).

In March 1978, the grounding of the supertanker t&m Cadiz” off the coast of Brittany (France) résdlin a
massive oil spill, causing a strong political andlic outcry in Europe, calling for more stringeegulations with regard
to the safety of shipping. This pressure resulted more comprehensive Memorandum of Understarglgried in Paris
in 1982 and known as Paris MOU.

States within various regions have grouped togatheder memorandums of understanding (MOU) with eesp
to PSC. Regional PSC regimes have developed toinalien substandard ships, to enhance the efficieafcPSC
inspections by means of harmonization between gmties and sharing of information, and to reduee kthrden of

repetitive inspections of foreign ships.

The creation of the other regional MOUs followed othe successful operation of the Paris MOU.
Resolution A.682 (17) concerning regional cooperain the control of ships and discharges, whicls adopted by the
IMO Assembly in 1991, acknowledged the performaotcéhe Paris MOU in combating substandard shipscatiéd on
the parties to the IMO to consider concluding moegiional arrangements (IMO Resolution A.687 (17991).
The MOUs cover nearly all the regions of the woedy. Tokyo MOU (1993), Caribbean MOU (1996), Imdi@cean
MOU (1998), Black Sea MOU (2000), and Riyadh MOW0@2). While the United States is not a member aitthonder
any regional MOU, the United States Coast Guardd@ghas its own PSC program.

The Memorandum of Understanding on Port State @britr the Mediterranean Region (Med MOU) was
established following a declaration by the Europ€ammunity (EC) that it would finance a cooperatwoject supported
by the IMO and ILO in an effort to increase the itiae safety of shipping and pollution preventidine Mediterranean
PSC MOU was concluded in Malta, eightmember autilesrisigned it on July 1997: Algeria, Cyprus, Egygrael,
Malta, Morocco, Tunisia, and Turkey. Lebanon andido have subsequently joined. Cyprus and Malt ladso joined
the Paris MOU, and ltaly and Spain (Paris MOU mensibare observers, which raise questions aboutptssible
expansion of the Paris MOU to cover this region abdut seeking ways to have the two MOUs work togretnore
closely. The Mediterranean MOU is similar to theliearegional MOUs such as the Tokyo MOU. The &xfon rate is
set at 15% of the estimated number of individuateifn merchant ships that enter the ports of itstigm

(Www.memou.org).
LITERATURE REVIEW

Attempts were made to analyze the effect of PS@eictions on the probability of the casualty by Km@p007).
Cariou, et al (2008) analyzed the relationship leetw marine vessel total losses and selected vesgrllation
characteristics such as ship age and registratign Gasparotti, et al (2008) studied the main eawsd sub-clauses that
affect ship operation safety at sea and revealedcéied for implementing a Safety Management Systesach shipping
company. By applying the cause-effect method, is viaund necessary to implement a sea pollution saigty
management system to provide more safety in shgratipn. Knapp and Velden (2009) recommend acdéigrahe
harmonization process by putting more emphasisiemarmonization of inspection procedures, combireding of PSC

officers and the use of combined data sets aceggses.
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Cariou, et al, (2009) investigated the determinasftishe number of deficiencies and of the probgbibf
detonation. The results show that the main cortilsuto detention are the age of the vessel atitbpection,
the recognized organization and the place whereitlpection occurs.Mejia,et al (2010) investigatheé newly
implemented PSC system in Taiwan. The major cositeraiude the introduction of the system and thalyais of ship’s
inspection results over the past four years. Thearch further discusses some in-depth issues #imatstem, including

the difficulties of the implementation and the irgdacies of the system.

Moreover, Rodrigo and Steliana (2010) establishedramon criterion for PSC of ships, harmonizinggaaures
for inspection and detention and taking into actahe commitment made by the maritime authoribésRomania.
Elwakeel (2010) studied the role of classificattmtieties in the PSC system to ensure ships safetyeliability in clean
seas. This research recommended that more co-mpeaaid exchange of data is required. Also, it amhed that the PSC
system must be more efficient, and detentions-gf-statistics should not be regarded as an effid®SC system, in order

to get an enhanced and better targeted PSC ancticedaf the number of inspections of ships of gsbib operators.

Sam and Jong (2012) examined the regional MOUs aviticus on their operational strengths and wealases
Also, they discussed the regional PSC MOU regimetematically in order to show a degree of comparisetween them
and to evaluate which MOUs may need more assisté®ome of the regional MOUs, e.g., the Caribbeabuyj#
and Riyadh MOUs have not fully participated in tAR8C that can be perceived as important prograndead with
substandard ships. Kara (2016) attempted to assesgerformance of flag states in the Black Sea M&@sing the
method of the weighted-sum model.

PSC Effectiveness versus Ships-Selection Method

Three concepts are used to assess the merits BS@eselection methods; these are effectivendsseaty, and
stability. Effectiveness is the power of the satetimethod to target substandard ships in advdeifieiency means that
the inspected ships based on the selection metredighly likely to be substandard ships. Stabilitygans that the
efficiency can remain at a fixed value at any titha.ideal selection method can be an effective witke high efficiency
and high stability (Ozcayir, 2004; Haisha, 2008).

Inspection number and detention number are therham items used to measure the practicality of RIS
selection methods. The two indicators were usddrmer studies, e.g. Li (1999); Chen (2001); Hai&@08)and Cariou,
et al (2009).

To investigate the effectiveness of the selecti@thad, inspection number and detention number bserged.
The effectiveness can be judged directly when thadition is satisfied that after checking the shgsording to the
selection method, the port state authorities cad Bubstandard ships. To investigate the efficieotyhe selection
method, a measure called Detention-Inspection Ed#®) is used. The concept of efficiency is borroMieom Economics,
and economic efficiency is a general term for thkig assigned to a situation under which a measutesigned to reduce

the amount of waste (Ozcayir, 2004).

Economic efficiency is achieved by dividing the@guced output by the cost. In PSC, the inspectionber can

I mpact Factor(JCC): 3.9074- This article can be downloaded from www.impactjournals.us |




| 24 Mohamed Ahmed Said Elwakeel & Ahmed Mohamed Elnoury |

be regarded as cost and the detention number isutpait. A DIR per year can be calculated by uging following
formula (Ozcayir, 2004):

number of detentions
S0 % 100 (1)
number of inspections

DIR (%) =

For example, the Med MOU states inspected 197(Q8ssmd detained 1300 ships in 2015. Substitutiagethiata
in the above formula, a DIR value of the Med MOW2D15 can be obtained:

DIR =22 % 100 = 6.6%(2)

19700
The efficiency of the selection method is highbg higher the value of DIR is. The logic behindstbiiterion is

that the production of a unit of goods or servicetermed economically efficient when that unitgofods or services is

produced at the lowest possible cost (Haisha, 2008)

To measure the stability of the selection methadn&ard Deviation (SD) is used. Since the variabdmIR
obtained from any selection method shows the mé&rgidbility, the standard deviation of the setectnethod was used

to measure the variation range. A method with aelostability has a greater standard deviation. deai PSC selection
method should not only have a high level of efficig but also high stability.

In order to make this point clear, the yearly ircdfme number and detention number of ships accgrtinMed
MOU, Paris MOU, and the USCG are considered ingegod from 2007-2017(Med MOU, Paris MOU, and USCG,
Annual reports of PSC inspections, 2007-2017. Thiesa are illustrated in Figure 1 (a) and (b).
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Figure 1 (a): Inspection Number According To Med MQJ, Paris MOU, and USCG (2007-2017)

Source: Med MOU, Paris MOU, and USCG, Annual &tepof PSC Inspections, 2007-2017
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Figure 1 (b): Detention Number According to Med MOU Paris MOU, and USCG (2007-2017)
Source: Med MOU, Paris MOU, and US@@nual reports of PSC inspections, 2007-2017

Equation (1) has been applied to calculate thelyeatention-inspection rate (DIR) for these datd ¢éhe results
are depicted in Figure 2.

The three lines represent the DIR yearly changegdoh selection method adopted by Med MOU, PafJy
and USCG.
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Figure 2: DIR According to Med MOU, Paris MOU, and USCG (2007-2017)

The SPSS statistical package has been used tdataltile mean, variance and standard deviatiothfoyearly
DIR data, and the results are listed in Table 1.

The yearly DIR values of the USCG are seen to beildhan the values of each of the Paris MOU ardVied
MOU. On the other hand, the USCG is seen to hagehtghest stability, since it has the lowest SDugaf0.6877).
This result implies that the USCG DIR values flattuabout the mean value, but are close to it.ofljh the USCG

selection method is the best in terms of stabilitis the lowest in terms of efficiency, as hastehown previously.
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Paris MOU and USCG (2007-2017)

Table 1: Mean, Variance and Standard Deviation fothe Yearly DIR According to Med MOU,

Parameter | Med MOU | Paris MOU | USCG

Mean DIR 6.2936 8.9509 1.9873
Variance 1.7965 2.1030 0.4730
SDbir 1.3404 1.4502 0.687[

The selection methods adopted by the Paris MOUtlamdvled MOU have relatively high efficiency, witlafs
MOU efficiency generally higher than that of Med MONonetheless, both have lower stability (1.4582¢1.3404),
respectively, when compared with the stabilitylef tJSCG. Therefore, it can be concluded that thénads of the Paris
MOU and the Med MOU have a relatively high efficigrwith low stability.

Another observation is that the methods of thesPsi©U and the Med MOU give close results to eadteiot
especially starting from the year 2011, with theeption of the year 2016. For example, in 2011,Dke of the Paris
MOU was 8.93%, that of the Med MOU's was 7.40%hwitdifference 0f1.53%. In 2017, the difference weuced to
0.3%, corresponding to the respective DIR values.82% and 5.62%. This indicates that there mustdnee reason that

causes the effectiveness of these two methods/twtha same developmental trend.
Assessment of Selection Methods

The evidence shown by analyzing DIR and SD of kined selection methods indicates that none of tekhods
have the best level of efficiency and stabilitg. ieffectiveness. The USCG has the highest stahiith low efficiency,
whereas the Paris MOU and the Med MOU have a velgthigh efficiency but low stability.

This is caused by the differences between the tiatemethods adopted by the Med MOU, the Paris M@hd
the USCG. The first column in Table 2lists the skgection criteria in the three selection methadd the second, third
and fourth columns show the criteria adopted irhe#dhe three selecting methods. From a quantiydpoint, the USCG
has nine criteria’s, the Paris MOU has ten andMbd MOU has only eight.

The range of vessels' information collected by Wf&CG is the widest, involves ship owner/managertenar
detention ratio; another operation control numhber Customs hold); and casualty number. Also,Rhds MOU collects
more detailed information than the Med MOU. Thei®8OU information involves flag states that haw ratified all

conventions and classification society detentidiora

All these methods are effective, but there ardediht efficiency and stability, the method adopbgdhe USCG
has high stability, and the methods used by thes R&DU and the Med MOU have high efficiency. Thedings suggest
that the ships-inspection criteria adopted by thedNIOU need to be improved and also suggest contpithiese three
selecting methods to enhance the effectivenesh@fPSC inspections within the framework of the NEdanean

memorandum of understanding.
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Table 2: Risk Indicators Comparison

Ship-Selection Criteria USCG | Paris MOU” | Med MOU*
A Ship Owner / Manager / Charterer Detention Ratio
A fag State Detention Ratio
Flag State has Not Ratified all Conventions
A Classification Society Detention Ratio
Non Recognized Classification Society
Detention Number
Other Operation Number (i.e. Customs Hold )
Casualty Number
Time Since Last Initial Inspection
Deficiency
Outstanding Deficiencies
Ship Type and ship age
Ship age
Ship Type X X
Note: (v') means that this criterion is considered; (x) nsethat it is not considered

S ANEIANANANANENEIRNPIENAN
A ENENENAN R E ENENENENENR

ANENESRNENENES P ARNENEIRSRNES

Source:*USCG Marine Safety Manual (homeport.uscg.mil/myegtal/ep/);
#Paris MOU's Target Factor (http: //www.parismog/opload/pdf/tf.pdf.); and
¥Med MOU Port State Control Manual 2017

CONCLUSIONS AND SUGGESTIONS

The detention inspection rate of a selection methasl been very useful in revealing the efficieneyel and
stability of the different selection methods addpby the USCG, the Paris MOU and the Med MOU. Tired methods
have quite variant efficient levels and stability. detail, the method adopted by the USCG has kigbility and the
methods used by the Paris MOU and the Med MOU lgisdfficiency levels. So these methods are aiaife, however,

there are different efficient level and stability.

These findings suggest that the methods need impmved and also suggest combining these thresctisg
methods to strengthen the enforcement of the PR@rammes. Meanwhile, with the development of infation
technology, regional PSC database is built on t@msbof the method of targeting inspection shipsweler, there are
barriers among these regional PSC databases te stiarmation because of the different targetingpction methods.

Therefore a uniform selection method is requiredhare vessels' information.
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