




















DUAL DIPLOMA PROGRAM 

BETWEEN Two MARITIME INSTITUTES: 

А TнREE-YEAR OvERVIEW 

Ata Bilgili1) Cemil Yurtoren 2 

ABSTRACT 

In recent years, world maritime institutes have been investigating possiЬle new 
models to соте up with а better maritime educational system in the near future. Sev
eral programs have been proposed, including international educational agreements 
between two maritime institutes. The Dual Diploma Program between the Istanbul 
Technical University Maritime Faculty (IТUMF) and the State University of New York 
Maritime College (SUNYМC) , which was estaЬlished three years ago, is one of these 
programs. Our experience during the first three years shows that although the educa
tional advantages are obvious, it comes with several proЫems that need to Ье resolved. 
These include but are not limited to social, personal and cultural proЫems related to 
students and academic/financial proЫems that arise from the educational agreement 
itself. In this study, we are summarizing some of these existing proЫems with proposed 
solutions. PossiЫe future proЫems are also investigated. 

I. INTRODUCТION 

As requirements for а better world emerge and proЫems start to present themselves 
in more complicated ways in increasingly larger space and time scales, the interdepen
dence in many areas including but not limited to economics, industry, ecology and 
politics, commonly referred to as "globalization", becomes unavoidaЬle . Under these 
circumstances, it is only intuitional to predict that the qualified people of tomorrow will 
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have to be experts not only locally but also globally to be capable of performing under
highly varying situations and locations. This implies being familiar with the state-of-
the-art world knowledge but also with different cultures and consequently with differ-
ent ways of thinking. Although these two can be acquired separately time-wise, it can
be argued that since they are interconnected, a synoptic acquisition would be more
productive and profitable. Assuming that a certain amount of maturity is required to
consciously acquire this kind of interrelated education, high schools and higher educa-
tion institutions have traditionally been the official bodies where this opportunity of so-
called "globalization education" is given to students in the form of exchange programs
at small scales such as agreements between two universities or at larger scales such as
the Socrates-Erasmus program. However,the length of stay in these programs are short,
usually only lasting one semester, and students usually do not benefit fully since most
of their time is spent acclimatizing to their new environment and "self-adapting" to
cultural and language differences instead of concentrating on "self-education". To over-
comethese disadvantages of the exchange programs, a relatively newdifferent format
has emerged under the nameof the "dual-diploma program" (or DDP). This consists of
a longer stay (as much as 2 years) at a host institution away from a homeinstitution and
specified courses passed at the host institution will be accepted for credit towards the
degree at the home institution and vice versa. This way, students from each institution
are able to study academic degrees at both institutions following a specifically designed
curriculum and graduate and get diplomas from both. Note that this arrangement does
not extend the length of the studies and the cadets get two diplomas within the time
frame of one. The overall goal remains the same: to enhance educational and cultural
experiences of involved students and faculty.

In order to achieve the overall goal stated above, the State University of NewYork
(SUNY) and several higher education institutions in Turkey have initiated a dual di-
ploma program in 2003. Istanbul Technical University (ITU) was one of the first uni-
versities to take part in this organization and there are currently 9 programs within ITU
which are being carried out as dual diploma programs with different SUNY campuses
(Nasuf et al., 2007). Twoof these programs, namely the Marine Engineering and the
Maritime Transportation and Management Engineering, are being carried out between
the SUNYMaritime College (or SUNYMC) and the Maritime Faculty at ITU (or ITUMF)
(Cline & Sag, 2003a; Cline & Sag, 2003b). Although these programs can be classified
as successful academically, there have been manypredicted or unpredicted problems
that arose during the actual implementation and operation. This paper will concentrate
onthe operations of these programs, rather than their history, and will try to summa-
rize the encountered problems, also attempting viable solutions when possible for the
benefit of the Maritime Education and Training (MET) community.
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2. Program Description

The ITUMF/SUNYMC DDP's are both 5 years long with the first "preparatory" year
at ITUMF reserved for the required non-credit STCW (or Standards of Training, Certi-
fication and Watchkeeping) certificate courses complemented by an orientation pro-
gram. The students without the required language proficiency also take English classes,
while attending the TOEFL exams. The fall semester of the second year, during which
basic engineering and maritime English education are given, is also taught at ITUMF.
The students have until the end of this semester to satisfy the language requirement.
The cadets then head to SUNYMCaround the end of December to attend the 1 week
intensive Indoctrination program. Afaculty liaison from ITUMF escorts the cadets at
this point and stays with them for one semester to help with their adaptation but also
to participate in teaching and research activities as a visiting scholar. Once they are
successful, they start the SUNYMCportion of their studies, starting with the spring
semester of the second year. The third year is fully spent at SUNYMC.During the sum-
mersof the second and third years, the cadets go onboard the SUNYMC'straining vessel
T/S Empire State VI to attend two 2-month-long SummerSea Terms (or SST's). The
cadets then return to ITUMF for the fall semester of the fourth year. After one semester
at ITUMF, they go onboard national or international commercial vessels to get their 8-
month-long Long Term Sea Training (LTST). The fifth year is spent entirely at ITUMF.
Having satisfied the requirements of both institutions, the cadets receive two diplomas
from both institutions at the end of their studies.

The total length of the exchange part of the program is 20 months, all of which is
spent at SUNYMC.Although the program was formulated for reciprocal exchange, it
has been a one-wayexchange from ITUMF to SUNYMCuntil now, with ITUMF being
the "home"and the SUNYMCbeing the "host" institutions. Each program is run by a
so-called "program coordinator" who is responsible for all the operational (both aca-
demic and financial) aspects and whois directly responsible to the ITU Rectorate. The
coordinator is also responsible to take the lead on issues such as class equivalencies,
curriculum development and disciplinary actions and activate the necessary commis-
sions. The coordinator works closely with the SUNY DDP central office in Ankara in
issues such as visa interviews.

As of today, there are 60 students enrolled in the Maritime Transportation and Man-
agement Engineering Program. 43 of those are already in the undergraduate program
while 17 are in the preparatory class. In the Marine Engineering Program, the total
numberof students is 40. 31 of these are in the undergraduate program while the rest is
in the preparatory class. ITUMF gives full scholarships to one cadet from each program,
while SUNYMCawards 2 scholarships for every 10 students with one earmarked as a
merit scholarship for a female cadet. The programs will give their first graduates in the
summerof 2008. It should also be noted here that a cadet who is dismissed from either
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institution for academic or disciplinary reasons is dismissed from both institutions and
dismissed from the DDP.

3. Operational Issues

3-i. Academic

One major problem on the educational side turned out to be the situation of stu-
dents whofailed a large numberof classes originally scheduled to be taken at SUNYMC.
The questions related to this problem would be "howmanycredits can a student fail in
one institution to be taken at the other institution", or "what is the minimum number
of failed credits above which the student should be sent back to the host institution".
Note that without such a limit, a student can theoretically go to SUNYMC,fail all the
classes that he/she needs to take there and then return to ITUMF and ask all those
classes to be opened at ITUMF. Although we set this minimumlimit to 7 initially, we
had to increase it to 12 since one needs to take at least 12 credits per semester to be
considered a full-time student under the F-l visa per the United States Citizenship and
Immigration Services (USCIS) regulations. In other words, this means that if a cadet
fails more than 12 credits at SUNYMCat the end of the SST 2 in the 3rd year, then he
should go back there sometime before graduation to complete these credits. Note that
this issue is made more complicated by course prerequisites. Also, it should be noted
that international travel and transfer arrangements are necessary and that this brings a
very important financial burden on the student's part whenever he needs to travel back
and forth between the home and host institutions. This proved to be an issue which is
very hard to explain to students' sponsors who did not want to pay any morethan neces-
sary. Thus it is extremely important that these issues have to be explained very clearly
in the program documentations and the students/sponsors be warned beforehand.

Another major problem originates from a Combination of incompatible academic
calendars between the institutions and academic probation issues. The original dual-
diploma program agreement between SUNYMCand ITUMF states that the GPA's at
both institutions are to be kept separate. This keeps an ITUMF student from increasing
his cumulative GPAduring his/her SUNYMCresidence. It is also agreed that a student
who is on probation at the home institution (a GPA of 1.9) cannot start his/her resi-
dence at the host institution. This original idea turned out to be inapplicable because
although the cadets need to be sent to SUNYMCat the end of December to attend
the Indoctrination, the grades from the finals at ITUMF are not available till after the
3rd week of January. This means that all of the students in the program, whether on
probation or not, need to be issued visas and sent to SUNYMCat the end of December
since the system does not knowifa student is academically in good standing or not at
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that time. What this does is that, a student who is in the probation list during his 3rd
semester at ITUMF finds himself to be still on probation when he comes back to ITUMF
in the beginning of the 4th year, whether or not he/se was successful at SUNYMC.This
keeps him/her to take more than 12 credits a semester at ITUMF and combined with
the Long Term Sea Training, creates all kinds of class scheduling programs, possibly
extending the length of his/her studies. This rather unjust situation still continues and
the agreement needs to be corrected. This and the problem explained in the previous
paragraph prove that the dual diploma program is not tolerant to failure on student's
part and it requires a considerable effort to rearrange the curriculum to incorporate
each cadet's situation.

Another academic problem that we faced is related to the language of instruc-
tion. According to the initial agreement, all classes in the program, whether taught
at SUNYMCor at ITUMF, were to be in English. This caused problems for cadets who
failed a class at SUNYMCand wanted to take an equivalent summerschool class from
a Turkish higher education institution since the class was not always offered in Eng-
lish. This undesired situation was eliminated by mutual agreement between SUNYMC
and ITUMF with the assumption that the acquisition of knowledge is more important
than the language it is provided in, especially if the cadet has already proven his/her
language skill through proficiency exams and during his/her SUNYMCresidence. The
students can nowtake the classes that they attend in Turkey in Turkish based on ap-
proval from both home and host institutions.

The program is also not free from commonmaritime education problems such as
a high number of credit or non-credit courses that needs to be incorporated in the cur-
riculum to meet various standards set forth by the STCW,ABET (Accreditation Board
for Engineering and Technology) and ECTS (European Credit Transfer System). This
includes the effect of the SST's and the LTST and the resulting difficulties in curriculum
development while trying to fulfill the above mentioned requirements. To minimize
related problems, curriculum development needs to be very carefully handled through
close interaction of the responsible parties of the host and home institutions, both
before the launching of the actual program and dynamically during the first 4 years
of its operation. The course equivalencies and prerequisites should be very carefully
defined. Wefound out that this is especially important during the second year when
basic engineering classes such as Mathematics, Physics and Chemistry are given, since
the advanced classes have all these basic classes as prerequisites. For instance, wehave
run into problems with Math I, which is taught at a higher level than SUNYMCat ITUMF
during the fall semester of the second year, just before the cadets head for SUNYMC.
The majority of students failed this class in Turkey but when they took the equivalent
class at SUNYMC,they passed with good grades. A quick investigation of the cause of
this incident showed that the ITUMF equivalent had advanced topics which did not
really fit into the maritime curriculum. It is now being realigned to match its SUNYMC
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parallel. Also, the students need to be warned that not failing the basic engineering
classes during the first year of the program is extremely important in the sense that
there is a high probability that they will not be able to complete the SUNYMCpart of
their studies in time if they do so because of scheduling and prerequisite problems.

Another problem specific to the maritime programs is that it is very hard to organize
summerschool sessions due to scheduling problems since the students need to attend
summersea terms (or SST's) to fulfill the STCW requirements. This becomes a prob-
lem in the case of students on probation lists since they have no opportunities to make
up for failed classes other than attending them again during regular school semesters.
ITUMF never opened summerschool for the dual-diploma program students and it is
unlikely that it will do so in the near future. However,it is possible for students to attend
summerschool at SUNYMCafter the summersea term terminates but the logistics are
complicated and usually expensive due to overseas travel.

3.2. Financial

Presently, ITUMF has the responsibility of collecting the tuition and the fees for both
institutions from the cadets. The amount estimated for the entire length of the studies
(5 years) before the national university entrance examination (or OSS) is announced in
the Turkish Higher Education Council's (or YOK) official guide for the programs each
year. This amount includes preparatory year fees, which consists of the STCW courses
and the English education, ITU tuition and the SUNYMCpart, which includes tuition
as well as regimental fees and SST fees. The latter is wired directly from the bank to
US every semester once wereceive the official bill from SUNYMC.An issue with this
setup is that it requires individual based accounting and it is very hard to keep track
of the amount each student owes to the system since there are manyother factors that
affect this calculation, such as drug fees, roomdamage fees and tech fees. This requires
an incredible amount of bookkeeping on the program coordinator's part, especially
considering that he/she does not have anyone assigned to help with the finances. We
believe that finances should be kept separate and the cadet should pay to SUNYMCand
ITUMF separately for what he/she owes to these institutions.

Another important issue with financial grounds here is that currently the DDP's are
completely separate from the regular undergraduate programs on the ITU side. This
meansthat the DDP students cannot sit in the same class as their regular ITUMF coun-
terparts even if the course has full equivalency, and the reason for this has nothing to
do with the academics. The rationale is that no fool-proof formula wasfound on the ITU
side to financially justify the situation of having the same hourly-paid instructor giving
the same education to paying and non-paying students in the same class. Practically,
this means that it is possible to have two versions of the exact same class in the same
semester, one for the DDP students and one for the regular ITUMF students. There is
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also the possibility of having to open a class for only one or two irregular students, who
failed that specific class at SUNYMCbut left less than 12 credits and returned to ITUMF.
This latter opens up another related discussion as to how the hourly-based salary of
the course instructor can be extracted from one or twostudents taking the class. These
issues currently have no viable solutions.

Wewould like to emphasize here that one of the most serious problems which
endangers the future of the programs is the fact that according to the newYOKregula-
tions, it is not possible to make any payments to the program coordinators, research
assistants and the staff involved in the day to day operation of the programs (YOKD,
2006). The reader should note here that the above mentioned people are doing this
work in addition to and not instead of their normal administrative and academic du-
ties of teaching and research. This issue will negatively affect the program in which
relatively high paying students or their sponsors are asking for privileged education.
ITU is working with YOKand other higher education institutions involved in DDP's to
solve this problem.

3.3. Other

Several other problems were faced, that act to amplify the effect of the more system-
atic problem subdivisions stated above. For instance, the first cohort of students who
went to study at SUNYMCwithout getting the proper orientation in a yet to settle sys-
tem faced psychological problems. Our belief is that this situation was mostly due to
the fact that the amount of real and imaginary problems that they were facing was
overwhelming to them. Coupled with the fact that they were in a foreign regimental
system in a non-native country, this caused them to turn inwards and form a closed
circle of "Turkish students" who did not involve in extracurricular activities or other
cadets. A direct result of this was failed classes for the majority of the students. Sever-
al other problems related to this have also emerged resulting in disciplinary action, in-
cluding out-of-regiment authority questioning between different cohorts and cheating
incidents. This overall unwanted situation, which is against the unifying intercultural
nature of the DDP, got eliminated starting with the second cohort, as a result of better
orientation and better communication between the coordinators, the cadets and their
advisors. The members of the second and third cohorts are nowvery active outside the
classroom and among themselves. For instance, the second cohort distinguished them-
selves by receiving a record number of academic honors for their coursework. Twelve
out of twenty students received academic honors at SUNYMC.Eleven of these were in
the Dean's List (GPA > 3.0) and one wasin the Admiral's List (GPA > 3.5). It is also
important to note here that although the cadets spend their SUNYMCresidence under
a structured military style regimental program, their ITUMF residence is not as strin-
gent. For instance, although the cadets have a uniform based campus life self-regulat-
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ing under a strict discipline code, they are however free to choose between civilian on
campus housing or going home after school hours. The authors believe that switching
from the more relaxed ITUMF environment to a stricter one at SUNYMCwithout ad-
vance warning and proper orientation also helped in the creation of this problem for
the first cohort.

The program is also very sensitive to changes in the national level university en-
trance examination procedures and how the scores are calculated. For instance, due
to such a change in the 2006 entry exams, a student had to be at least 44,764th to
be accepted to the Maritime Transportation and Management Engineering dual-di-
ploma program, while in 2005, a ranking of 85,138 was enough. The same numbers
are 70,433 and 99,045 for the Marine Engineering program respectively. To put these
numbers in perspective, note that the minimum score for placement in an undergradu-
ate program has been acquired by 987,963 candidates in 2005 out of 1,671,603 versus
only 377,086 out of 1,510,302 in 2006. As a direct consequence of this and since the
priority always goes to programs with less tuition, only 4 students have registered into
each program. This number is way below the announced quota of 29 and it is clear that
a sustainable program is impossible to achieve if the problem persists. However, this
and similar situations are temporary and webelieve that normal enrollment numbers
will return once stability is reached.

Over the past three years, the majority of students have had hard time acquiring
the required TOEFL score of 550 to start the program. Note that this score of 550 was
not required by SUNYMCbut by Istanbul Technical University's (ITU) old directive for
DDP's (ITUD, 2003). Considering that SUNYMC'sTOEFL score requirement was535,
this issue raised quite a bit of questions from the student's side as to why a Turkish uni-
versity requires a higher TOEFL score than an Americancollege. A newdirective on the
ITU side nowallows the partners in the DDP's to set their ownlanguage requirements.
SUNYMCand ITUMF have recently agreed that the absolute acceptance score should
stay at 550, but that a conditional acceptance should be offered to students if they re-
ceive a score between 535 and 550. These students are accepted into the program but
they remain in conditional status until they pass the English class offered at SUNYMC
with a grade of C or better. Note that a student cannot graduate from the DDP while
in conditional status.

Wehave noticed that promoting the programs is extremely important for recruiting
students. The main reason for this is that the dual-diploma programs are considerably
expensive than the regular ITUMF maritime programs and the potential candidates
need to have a very clear idea of what moreis offered and why they are paying the extra
tuition to receive another diploma from another college to perform the same job. The
promotion material need to concentrate on this issue and students need to be reminded
of the advantages that they receive by enrolling in the program, such as the opportunity
to work in well-respected worldwide companies with higher wages and better benefits,
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acquiring a global point of view though intercultural relations and better language
skills. Enough funds should be reserved to distribute the promotion material nation
wide and to participate in student recruiting fairs throughout the country.

Aminor operational problem comesfrom the fact that the regular ITUMF system is
non-residential (implies non-regimental) but the DDP is, both at SUNYMCand ITUMF.
The absence of residential facilities at the ITUMF campus has been partly solved by
using our training ship M/V Akdeniz as a student hall in a static role. The ITUMF part
of the program has been switched to non-residential in 2005; however westill have to
provide this service until the cadets who entered the program before that date graduate.
The fact that the regular students do not have access to any residential facilities like
their DDP counterparts has also received some reaction. This, however, is something
that is not directly related to the DDP and will not be mentioned here.

Animportant issue that created quite a bit of reaction, especially with the first
cohort, was the fact that the initial program documentation mistakenly stated that the
Turkish cadets graduating from the DDPwould be able to sit for the United States Coast
Guard (USCG) third officer license examand receive it. This, however, is not possible
due to USCG regulations which state that you have to be a US citizen to acquire this
license. ITUMF students currently are not allowed to even sit for the USCG license
exam.SUNYMCis presently seeking approval for the DDP, since these programs are
two-wayprograms so a US student could complete the DDP and expect to sit for the
license exam.Also STCWrequirements are international and the ITUMF STCWcourses
are assessed using the same criteria as the SUNYMCcourses. Additionally, the USCG
nowallows cadets to complete their cadet observer in lieu of SST onboard foreign flag
vessels. (Hoffman, pers. comm.2007)

4. Conclusion

The dual diploma programs in today's world offer another option of spreading the
knowledge and culture in an educational setting. Almost-standard engineering and
METclasses can be offered in any credible international MET institution but intercul-
tural relations are harder to establish in a world where a global point of view becomes
a necessity. The DDP's fill this gap by offering a long-term exchange during which the
professionals of tomorrow extend their horizons by diving into a multicultural world
and interact with their future colleagues who will be performing the same job in the
sameglobal environment. This multi-faceted education also brings them top offers from
world-renown companies, while establishing exemplary and highly intellectual work-
ing relationships between academic institutions, also leading to other cooperation such
as faculty exchange and cooperative research.

Even though the advantages of the DDP's are obvious, they comewith a number of
challenges, some of which are explained in this paper based on our ownexperiences.
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It seems that the best suggestion wecan provide would be to start small and growwith
the program since there will be quite a bit of "learn as you go" during the process. We
also can not emphasize enough the importance of intra and inter-institutional flexibility
and goodwill since the programs require some kind of autonomy and independence.
As far as students are concerned, it is observed that most of their issues can be solved
by effective and advance orientation, counseling and advisor availability. The financial
restrictions that keep the coordinators and staff working on the day to day operation
of the program from getting paid should also be eliminated as the programs require
considerable time and effort to run.

Although this paper concentrated mostly on problematic issues to guide in the cre-
ation offuture programs of the same nature, it should be noted that the program is very
successful overall. Cooperation in graduate studies and possibilities of cooperative re-
search are being investigated. Weare also investigating possibilities of having SUNYMC
cadets at ITUMF but due to US licensing procedures, only intern-option students such
as the ones in the Naval Architecture program, maydo so for summerprograms. We
are also planning on having SUNYMCfaculty at ITUMF for teaching curriculum elective
classes for one semester. To conclude, we highly recommend creation and continua-
tion of such culturally and academically enriching programs as the advantages for the
students and institutions far overweigh the difficulties encountered in the operation.
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ТНЕ DEVELOPMENT OF LINKS BETWEEN MARITIME 

FACILITIES IN EUROPE. 

AUKVIEW 

Steve Bonsall1 

ABSTRACT 

The development of the wider understanding of МЕТ on а glo bal basis depends on 
closer links between Maritime Departments and Faculties. So much is clear and has 
been known for some time. The physical development of that premise is much more 
difficult to achieve .. In Europe the Erasmus programme helps both the framework of 
collaboration and the finance required to сапу out that collaboration. Unfortunately 
the development of maritime collaboration has been largely unsuccessful in UK estab
lishments. This lack of success is due to two main reasons; firstly, the paucity of under
graduate degree programmes in the maritime discipline leading to the UK maritime 
universities tending to deliver programmes to non seafarers with seafarers studying at 
the sub degree level and secondly the fact that UK students, for the most part, only speak 
English and thus exchange of students means that largely the flow is to the UK not from 
the UК. А further barrier to student flow is the synergy between programmes. 

The first proЫem is getting worse rather than better with the few maritime uni
versities finding that the bulk of seagoing students prefer to attend а Nautical College. 
Additionally the UK certificate system does not require that the teaching and learning 
of underpinning knowledge is tied to an undergraduate degree. From September 2006 
the UK Chamber of Shipping preferred route into the UK Merchant Navy is via а Foun
dation Degree (FD) rather than the BSc (Hons) Nautical Science, however the first of 
these FDs are provided Ьу Nautical Colleges rather than the maritime universities even 
though these universities will provide the validation accreditation. The second proЫem 
is starting to get better as parts of programmes in European universities are beginning 
to Ье delivered in English. А one-way flow of students has begun but two-way is yet to 
start, however the mechanism is in place to allow this to happen. UK students have to 
Ье persuaded that it is worthwhile spending some of their academic time in another 
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institution. Evidence shows that students do benefit from short term student exchange
howeverit is necessary to provide the opportunities for this to take place and to actively
promote the process.

Keywords:- Student Exchange, Erasmus, CPD,STCW,Foundation Degree

i.o. Introduction

The flow of students between educational establishments worldwide particularly
at the university level is something that has happened for manyyears. This has always
been the case with students studying languages but has also occurred in most other
disciplines. In the maritime field it is relatively newalthough there are examples go-
ing back several years. Whilst foreign universities have had ongoing connections with
UKuniversities the flow of students, except for languages has been heavily weighted
towards the flow into the UK rather than UKstudents moving out of the UK.

2.o. Literature Review

Student exchange is reasonably widely written about in all sections of the academic
press. Students have been visiting and studying at establishments other than their own
for many years however it would seem that the movementof maritime students is
relatively recent.

2.i. Processes

There are various ways in which students can study in other establishments. Gener-
ally there needs to be a formal link. This is becoming important with UKuniversities
particularly as all students must be registered and this becomes difficult without the
formal link. Important aspects such as library cards and e-mail facilities are dependent
on formal registration which cannot take place without formal enrolment to a pro-
grammeof study and payment of fees even if these are waived through an agreement
such as Erasmus.

Thus the formal link is an important first step in the development of student exchange.
Often this is achieved by a visit from an academic of one institution to another. The rea-
son for the contact is usually ad hoc in that it will occur through acquaintance or chance
meeting. A speculative request to an institution may result in an offer to host a visit and
from that links can be made. The Erasmus initiative is widely used within Europe with
1 50,000 people taking advantage of this opportunity annually (ERASMUS 2007)
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1.1.i. General Experience

Students from all disciplines can study outside their parent institutions. Sixth form
students have performed engineering projects in Helsinki (Professional Engineering
1997) whilst other students have travelled to Africa from the USA (Timiraos 2006) &
(Dana 2007). Students in Australia have been reluctant to travel (Guest 2006) although
this article was specifically referring to science students. Indian universities have coop-
erated with US universities on collaborative research (ACS 2006) and this has included
graduate student exchange programmes. Students from Holland have travelled to Ari-
zona on exchange programmes from community colleges (CCW 2007).

2.1.2. Erasmus Experience

Within the EU and someassociated countries such as Norwaystudents can exchange
between universities participating in the Erasmus programmes. The Erasmus initiative
was set up in June 1987 with 3244 students taking part in the first year (ERASMUS
2007). There are now31 participating countries and the programmes encourage stu-
dent and teacher mobility. 90% of European higher education establishments work
within the scheme and it gives manyEuropean university students their first chance to
live abroad (ERASMUS 2007). Over 1.5 million students have participated and this is
expected to reach 3 million by 2012.

Examples of student Erasmus exchange are Civil Engineering from Prague (Huml
2006) and Astrophysics from Bucharest (Rusu & Stavinschi 2007). The University of
Salford UK has also had some experience (Sykes 2003).

2.2. Countries

The opportunity to study overseas exists for all countries and nationalities and it is
in the hands of individual establishments and students to establish whether a place can
be found. Some countries seem to excel in making opportunities available to students.
These include the Baltic countries of Norwayand Sweden and the European continental
countries of Poland and Germany.French students also seem to be able and willing to
study abroad. Chinese students also study abroad however except for isolated instances
such as Main Maritime Academy (Tyler pers comm2007) they seem to attend full time
courses rather than short or exchange programmes. The USA does have opportunities
via "Fulbright Scholarships" (Fulbright 2007) where students, teachers, professionals
and scholars can receive grants to teach, lecture and conduct research overseas from
the USA. This programme wasstarted in 1946 to "enable the government of the USA to
increase mutual understanding between the people of the United States and the people
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of other countries" (Fulbright 2007). Study in more than 150 countries is now possible
for US citizens. There is some evidence of students using Fulbright for the finance of
their maritime programmes (Hoffman pers comm2007a)

2.3. Problems

Problems of student exchange programmesinclude for students the difficulties of language
and finance and for institutions lack of interest, drain on resources and administration.

2.3.1. Finance

Finance is an important and possibly an overriding consideration in any student
exchange. Someprogrammes (Tyler pers comm2007) have required students to cover
their incidental expenses whilst institutional fees have been waived where recipro-
cal exchange is possible. In Europe the Erasmus programmeprovides student funding
which covers somebut not all of the costs (Sutton pers comm2007). Fulbright scholar-
ships are available for study with USA institutions and these provide somefunding.

The costs that have to be considered with the exchanges are course fees, accommo-
dation, travel to and within the overseas destination and general living costs. Students
will have already paid or will be prepared to pay for course fees once but naturally not
twice. Accommodation fees maybe problematic particularly for short courses as univer-
sity accommodation is normally paid for a whole year and short term payment maybe
difficult. Polish maritime students studying at LJMUfor semester one only and Swed-
ish maritime students studying for semester two only have overcomethis problem by
renting in the private sector. Normally accommodation costs are carried by the student
and they have overcomethe problem at home and overseas. One student (Sutton pers
comm2007) achieved this by living at home for the home based part of course.

2.3.2. Student Numbers

Exchange student numbers are generally small and in the region of 2 to 7 (Jinks
pers comm2007). Cohorts of students larger than this are usually a one wayflow. One
American naval college receives around 60 students from Turkey annually (Hoffman
pers comm2007a) taking part in courses on Marine Transportation and Marine En-
gineering. A Russian college does have an exchange programme sending 6 students
to Korea and receiving 17 students (Malyavin pers comm2007). The UK maritime
experience is very patchy with a few students going to the USA someyears ago but not
now(Hoar pers comm2007). LJMU and Plymouth maritime have not as yet had any
students go overseas on exchange programms.
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2.3.3. Language

Language is a problem for UK students studying overseas but is an attraction for
overseas students studying in the UK or other English speaking countries. Whilst stu-
dents to whomEnglish is foreign language do not cite being taught in English as a
reason for exchange study, it is clearly one advantage to them. Within the maritime in-
dustry particularly, a good working knowledge of English is a decided advantage when
looking forjobs. Even in the UKstudents can find ready work if they speak both English
and another language. For UKstudents studying overseas the language difficulty can
be the deciding factor that stops the exchange. Clearly if they cannot understand the
lectures then there is no point in going.

2.4. Maritime Student Exchange Experience

Maine Maritime Academy wasable to send two American students to Dalian Mari-
time University (DMU) for 5 months in the spring of2006 (Ross & Salkaln 2006) and
intends sending more students in the future (Tyler pers comm2007) however this
seems to be somewhat of an isolated instance. The main maritime experience is with
overseas students studying at English speaking establishments (Hoffman pers comm
2007a) & (Hoar pers comm2007). This provides them with technical knowledge which
they can use on their programmes, the experience of studying abroad and also the op-
portunity to speak and learn in English which they can then use at a later date. English
is often taught in primary and secondary schools worldwide because it is a good second
language, whereas English speaking nations find it difficult to adopt a second language
at the secondary level. Instances of a second language being taught at primary level in
the UK are rare but increasing (Bevis & Gregory 2004). French, Germanand Spanish
languages are widely taught at secondary level, however the learning of modern foreign
languages is no longer compulsory and past experience has shown that even when a
language has been studied to first high school examlevel at 16 years old, it is rarely
used later in life (Hook 2006). The problem for English speaking nations is that almost
wherever they go they can find someone to speak English, thus reducing the necessity
to learn another language.
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2.5. Benefits

2.5.1. To Students

There is no doubt about the benefits students gain from studying in a country not
their own.Table 1 shows the survey items/ questions asked in a 2004 survey (Dwyer
& Courney 2004) of 3,400 US students for the Institute for the International Educa-
tion of Students (IES). The survey response rate at some 23% wasvery high and noted
that "studying abroad is usually a defining momentin a young person's life" (Dwyer &
Courney 2004).

Anoutsider's view of native English speaking maritime students studying in China
for a short while noted "They learned so much about the Chinese people, the culture
and the educational system" (Tyler 2006). It would seem that the benefits are not con-
nected with the technical content of the course they study and it may even be that this
is less relevant or even irrelevant to both students who go abroad and to the programme
leaders who makeoverseas study possible.

Table 1. Possible Benefits to Students from StudyAbroad
(Dwyer & Courney 2004)

A rea Sp ecific Benefit
1

P ersonal D evelopm ent

Increased S elf-confiden ce

2 Served as a.catalyst for increased m aturity
3 Lasting im pact on w orld view

4

A cadem ic
C om m itm ent

Enh anced interest in academ ic study

5 Influ enced sub sequent educational experiences

6 Reinforced com m itm ent to foreign language study

7

Intercultural

H elped m e better understand m v ow n cultural values and biases

8 Influenced m e to seek out a greater diversity of friend s

9
C ontinues to influ ence interactions w ith people from different

culturesD evelopm ent

10

C areer D evelopm ent

A cquired skill sets that in fluenced career path

ll
Ignited an interest in a career direction pursued after the

exp erience

2.5.2. To Institutions

Institutions gain through having a culturally diverse student population, however
this is mainly achieved through foreign students studying full time courses at institu-
tions rather than students studying for short periods such as a semester. In fact the
number of exchange students as a percentage of all the students in a class is in some
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cases so small that their presence makes little or no difference to the class (Lees pers
comm2007). Institutional gains seem to be related to gains by students (Hoffman pers
comm2007b) : "the sharing of cultures is a very rich experience for both the American
and Turkish students" (Hoffman pers comm2007b).

3.o. Data Collection and Methodology

Interviews were conducted face to face; by telephone and by e-mail. A question-
naire was e-mailed to all IAMU memberinstitutions and seven replies received. This is
a 15% response rate which is good for questionnaires where a 3% response is often the
case. This primary data provides the underpinning support for the ideas and consider-
ations held by the author and tend to support the experience at LJMU Maritime.

3.i. LJMU School of Engineering Experience

The School of Engineering at LJMU has been receiving students for short period
study for about 20 years. This has been through both the Erasmus scheme and other
specific arrangements with individual institutions.

Table 2 lists the short course programmes of the "student exchange" type currently
running or previously run in the LJMU School of Engineering. Twoof these programmes
are from the maritime section and take students studying maritime business and/ or
logistics whilst a further course (no longer running) accepted French students. All stu-
dents on these programmes will study alongside existing full time students. Sometimes
special modules are developed for these students however normally the students are
still taught alongside full time students. An example of this is where the CPD Maritime
Business has the module "Shipping Business and Cruising". This module is the combi-
nation of half of two existing modules called "The Business of Shipping" and "Leisure
Industry (Maritime)". These two modules are taught over 2 semesters which form the
academic year in LJMU. The CPD Maritime Business however is taught only in semester
one.

Table 2. LJMUSchool of Engineering Short Courses (Exchange Type Programme) currently
running and previously run.

P ro g r a m m e S tu d e n ts

R e m a r k s
T y p e L e v e l

Y e a r s  o f
O p e r a tio n

In stitu tio n
fr o m

N a ti o n a lity N o

1 C P D 3  U G  B E n g 2 A n g e r s F re n ch N o
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2 60 credit

Top U p

H onours

BEne

3 TA R M alaysia 100 + pa N o

3 CPD

M aritim e

2 & 3 B Sc 3 M aritim e

U niversity

S zczsin

Polish 3 pa Theoretically

Erasm u s

4 CPD

M aritim e

2 & 3 B Sc 4 C halm ers

Lindholm en

U niversity

Sw edish V ar. 1 - 7

pa

N o

5 B Sc 2& 3 BSc 5. N ot now French V ar l - 3 Curtailed in

Transport

U nclass.

Pathw ay

run pa 2003

Newcollaborative programmes listed in table 3 are planned. The opportunity for UK
students to study overseas is an element of two of the four planned or newly available
programmes. These latter programmes are both within the Erasmus initiative.

3.2. Other Experience in LJMU

LJMUhas manylinks with institutions overseas. These links are spread across the
University however student exchange links are generally associated with the European
Erasmus initiative. In 2001/2 about 160 students went overseas from these LJMU pro-
grammesfalling to 75-80 in 2005/6. The vast majority (80%) of these are language
students. This is in line with the UK average, which is between 65 & 85% (Harley pers
comm2007). The UK trend in students going abroad to study on the Erasmus pro-
grammeis in decline with 12,500 going overseas in 2001/2 against 9,500 in 2005/6
also 70% of the students are female.

The two main problems cited are language followed by funding. The EU grant paid
to Erasmus students has been increased and nowstands at 433 Euros per month and
tours are usually around 3 months. Usually the participating student places are un-
dergraduate however, there are some postgraduate places plus summerresearch. The
latter are attractive as this means that the academic year is not disturbed and thus
students do not have the problem of accrediting their study abroad.

Table 3. LJMUSchool of Engineering. Collaborative ProgrammesPlanned
Program m e Students Rem arks

I Typ e Level Institution
from

Nationality S tudent
Exchange
Expected

1 CPD 2& 3BSc Vestfold Norw egian Yes Erasm us 1 Nor. student due
M aritim e Univers ity

College
in Jan 2007

3 2
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2 C PD 2 & 3 BSc Available to Available to N o S peculative
Transport 2

Program m es

all all V alid ation M arch

2007

3 W ork Placem ent N ot yet Ford Factory Spanish Yes Erasm us U K students w ill

B Eng agreed in V alencia study a 3 m onth

sum m er placem ent
& Spanish stu dents

w ill study a
sem ester or year

3-3- Erasmus Mundus and Bologna

Erasmus Mundus is a further initiative available for postgraduate Masters' stu-
dents only. It involves three institutions in three different EU memberstates. The
programme is open to EU and non EU students who must study in at least at two
of the three institutions. All three must have the same programme. There is a 1500
euros per year grant available to the student with a maximumof 5000 euros. NonEU
students can get all of their tuition fees paid and a grant towards their living costs of
3000 euros.

Table 4. Broad Objectives of the Bologna Process (Bourke 2006)
N o O b je c t iv e

1 A d o p tio n  o f  a  s y s te m  o f  e a sily  r e a d a b le  a n d  c o m p a r a b le  d e g r e e s

2 A d o p tio n  o f  a  s y s te m  e ss e n tia lly  b a s e d  o n  tw o  c y c le s

3 E sta b lish m e n t  o f  a  sy s te m  o f  c r e d its

4 P ro m o tio n  o f  m o b ility

5 P ro m o tio n  o f  E u ro p e a n  c o -o p e ra tio n  in  q u a lity  a ss u ra n c e

6 P ro m o tio n  o f  th e  E u ro p e a n  d im e n sio n  in  h ig h e r  e d u c a tio n

7 L ife lo n e  le a rn in g

8 H ie h e r  e d u c a ti o n  in s titu tio n s  a n d  stu d e n ts

9 P ro m o tio n  o f  th e  a ttr a c tiv e n e s s  o f  th e  E u r o p e a n  H ig h e r  E d u c a tio n  A re a  FE H E A l

1 0 D o c to r a l  s tu d ie s  a n d  th e  sy n e rg y  b e tw e e n  th e  E H E A  a n d  th e  E R A  (E u ro p e a n  R e s e a r ch  A re a )

In the late 1 990s, within Europe, an education philosophy was introduced called the
Bologna Progress. This is an agreement between EUcountries with the idea of creating
a European Higher Education Area (EHEA) (Europe Unit 2007). In 1999 29 European
countries met in Bologna and signed the agreement. It nowhas 45 signatory countries
and decisions are made outside the formal decision-making framework of the EU.

The Bologna Process objectives or actions aimed to facilitate greater mobility of stu-
dents across Europe and to foster the acquisition of skills required by employers. These

33



World Maritime Exellence :

skills included cultural maturity, increased confidence and language skills. The process
provides a useful forum for networking and exchange of good practice across Europe.

4.o. Student Exchange and Maritime Programmes

Manyacademic disciplines are involved in student exchange however it seems that
the maritime discipline has only played a minor role. The reasons for this are not clear
but the element of "training" rather than "education" maybe one reason. UKmaritime
seagoing education is concentrated in the Nautical Colleges which are part of the UK
Further Education (FE) system rather than the University Higher Education (HE) sys-
tem. Only three UKuniversities offer maritime undergraduate programmes of the type
available for student exchange programmes. Evenwhere these programmes exist, lack
of synergy with similarly named overseas programmes maymake student exchange
problematic.

The inability of UK students to find programmes with a similar curriculum is one
of the reasons cited by programme managers (Lees pers comm2007) & (Dowell pers
comm2007) causing difficulties and reluctance of students to study overseas for short
periods. It would appear that some European countries have programme lengths of
3. 5 years with a further half year available for students to study in another country. UK
degrees do not have that element and thus any time taken out of their programme is
time lost and this needs to be regained as an extension to their home programme.This
is a problem also noted in other countries (Tyler pers comm2007).

UKmaritime seagoing programmes take place often over periods less than the stan-
dard academic year and include a quite rigid curriculum with quite definite learning
outcomes. This can then provide more difficulties for student exchange.

4.i Maritime Programmes and Underpinning Knowledge.

Maritime programmes leading to seagoing Certificates of Competency are naturally
structured to lead to the learning outcomes required by those Certificates of Competency.
The underpinning knowledge provided and assessed is one of the elements inspected
by accrediting bodies. In the UKthe Maritime and Coastguard Agency (MCA) accredits
programmes leading to the STCW certificates of OOW,Chief Mates, Master and Chief
Engineer. The programmes of study will have quite rigid curriculums and examtime-
tables which leave little or no space for students to study overseas. It is likely that only
if an equivalent curriculum can be found, which is also accredited by the MCA,could
students on these programmes be enticed to study abroad. Anopportunity for student
exchange to take place exists where the curriculum is under the control of programme
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managers. This is the case with maritime business degrees. Even here difficulties are
found. One respondent to the questionnaire noted that where maritime students know
that they are going to have onboard training their travel abroad appetite is already satis-
fied (Barsan pers comm2007). This maybe the case however onboard training does not
cover the intercultural issues cited as important aspects of study abroad.

4.2. LJMU Maritime and Transport programmes available
for Incoming Students on a Student Exchange.

The accreditation of the study abroad is a problem to incoming students to LJMU
and those studying overseas from LJMU.Programmes at LJMUare constructed from
modules of 12 or 24 credits with each level requiring success in 120 credits. The Uni-
versity's main academic year is September to May in two semesters with semester one
lasting from September to December and semester two stretching between January
and May. Modules can last for one or two semesters and are assessed by coursework
and examination or entirely by coursework. Honours degree programmes are of 360
credits gained over three levels with the work at each level becoming progressively
harder. Whilst there is no prohibition to studying subjects at a higher level where the
introductory knowledge has not been studied, it is preferred that this programme study
takes place. Thus where students enter a programme at level two or three their previ-
ous study is inspected to assess whether they will be able cope with the programme.
This same assessment needs to be made with exchange students. Accreditation of study
overseas has been a difficulty for manyprogrammemanagerswhenconsidering student
exchange (Lees pers comm2007).

Incoming students have been offered a range of modules from specific programmes
(Lees pers comm2007) & (Dickinson pers comm2007) or put onto a specifically de-
veloped short programme under the Certificate of Professional Development [CPD]
initiative (English pers comm2007). Different schools have adopted these varying ways
of allowing students to study for short periods in the University. The CPD process does
allow the University to provide a certificate and official transcript. If individual modules
are studied then a transcript can be provided however it will not have been discussed
at all the examination assessment boards nor will a certificate be available, except for
a Certificate of Attendance. As institutions become moreelectronically administered
it becomes difficult to work outside the system. LJMU has a student administration
system called OSS which has embedded in it the structure of all the University pro-
grammesincluding the modules. Programmesand modules maybe existing (current),
in preparation or redundant. Students are registered onto a current programme having
a list of modules, which will be either core [must be studied] or option. Often at level
one there are only core modules.
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At present there are two maritime CPDs and two transport & logistics CPDs, each
lasting one semester, available for exchange students. Table 5 lists these CPDs.

Table 5. LJMUMaritime & Transport CPDs
S e m este r O n e S em e ster T w o

1 M aritim e B u sin e ss (M B ) M arin e In su ran ce , M aritim e P roje ct a n d

In tern a ti o n al T rad e (M IM P IT l

2 R o ad T ra n sp o rt a n d Lo gistics (R T ) R ail a n d In term o d al T ran sp o rt (R IT )

4-3- Programmes available for LJMU students wishing
TO STUDY AS AN EXCHANGE STUDENT OVERSEAS.

LJMUstudents wishing to become an exchange student overseas face the problem
of finding an institution that will accept them and also fitting in the study overseas
with their home programme. In Earth Sciences as many as 10 students (Dowell pers
comm2007) & (Dickinson pers comm2007) have expressed interest in study overseas
but none have actually taken up the option as they have found that they would lose
substantial time in their own courses as modules and study could not be accredited
in LJMU. The maritime section has agreed with a Norwegian University College the
possibility of UK maritime business students studying in Norway for one semester
in semester two of their final year. This opportunity is open to Norwegian students
from the same college and in 2007/8 two students will take up the opportunity. As
yet there are no UKstudents indicating the wish to go to Norway, however there is
interest from incoming students. For the programme team at LJMUovercoming the
programme synergy problem has been less difficult than at first envisaged. The LJMU
student will study 60 taught credits of the 120 credits required by the programme in
semester one in Liverpool. In semester two in Norwaytwo modules accounting for 24
credits will be studied: the remaining 36 credits coming from the final year project
which will be started in Liverpool and completed in Norway. The LJMU student can
therefore undertake the preliminary project work in Liverpool at level 2 and make
initial progress on the project during semester one.Contact can be retained by e-mail
with the LJMU supervisor and a further Norwegian supervisor can be provided by the
Norwegian University College. The two modules studied in Norway have been vali-
dated as modules in Liverpool thus overcoming the problems of inputting the marks
into the Liverpool OSS database.
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4.4 Problems for LJMU UK Students studying overseas.

Aswell as the programme synergy problem of overseas student exchange, students
will face accommodation problems. LJMUstudents have withdrawn from short term
overseas study already because of this problem (Lees pers comm2007) and it is not
clear how this will be overcome for the Norwegian programme. Ordinarily LJMU stu-
dents must pay university halls for 42 weeks accommodation eventhough courses are
only 33 weeks long. The extra period is to cover time waiting for examination results.
This payment is up front and non-returnable. Private accommodation is available how-
ever and a student going to Norway for semester two would have to find accommoda-
tion for just one semester and this may be difficult. The idea of incoming exchange
students moving into accommodation vacated by the LJMU student going overseas has
not worked in the past (Lees pers comm2007). One UKstudent (Sutton pers comm
2007) not on a maritime course lived at home during the UKsemester in the year she
undertook the exchange semester.

The language problem has been overcomewith the Norwegian exchange as the
teaching for the two modules agreed will be in English. Other English speaking mari-
time students studying overseas have also found it possible to get teaching in English
in a maritime university (Tyler pers comm2007). This of course detracts from one of
the benefits to be gained by study abroad and that is the development of language skills.
USA marine students on exchange in China did get 200 hours of Chinese language
teaching (Tyler pers comm2007) and this local language teaching may be something
that is taken up by any LJMU students going to Norway. Unfortunately as discussed in
section 2.3 ordinarily UK students do not speak foreign languages well enough to be
able to interact within a classroom environment. Where students can speak the lan-
guage (Sutton pers comm2007) then the experience is enhanced.

4-5- UK Foundation Degree in Nautical Science

There is a clear possibility of UKmaritime business students being able to study as
exchange students if the problems of accommodation and language can be solved. UK
seagoing students wishing to study as exchange students will still have to overcome
the added problem of synergy with their studies unless they are prepared to extend
their programmes. The UKhas recently [September 2006] launched the Foundation
Degree initiative which will provide the underpinning knowledge for OOWand Chief
Mates/ Chief Engineer. The layout of this programme is individual to each institution
delivering the course and is different to the previous HNDlayout. There is much less
classroom contact and far more student centred learning. This may meanthat finding
suitable equivalent programmes overseas becomes easier however the programme is

37



World Maritime Exellence =^^^^^=^^^=^^^=^^=^=^^^===^^^^^^^^^=

so newthat those elements have still to be considered. LJMU will offer a FD Nautical
Science from September 2007. The STCWrequirement for seagoing maritime training
does mean that the same learning outcomes are required by courses in all countries
(Barsan pers comm2007). This should then make it easier for institutions to cooperate
and exchange students as the problem of compatible syllabi is removed. The UK BSc
(Hons) Nautical Science and FD Nautical Science programmes embrace STCWand can
possibly be used for exchange students if institutions work together effectively.

5. Conclusions

It is clear that student exchange is possible between maritime faculties and has
taken place. What is less clear is the extent to which maritime faculties worldwide and
in the UKin particular are willing and able to take part in such programmes and make
them available to students. The institutional reluctance is centred on the gain to the
institution from the effort exerted and this is reflected in the answers given in the data
collection. Somemaritime faculties particularly feel that there is nothing to be gained
from such co-operation. Others however have embraced the concept and find gains
howeverthese tend to be concerned with the gains to students rather than any gains
to the institution itself.

The advent of a Foundation Degree [FD] in the UK may present opportunities for
maritime exchange howeveras reported some Faculties feel that students will gain the
opportunity to travel with their role in the Merchant Navythus their desire to travel
abroad for study may be diminished. Students studying on the BSc (Hons) Nautical
Science routes and those studying Maritime Law, Business or Logistics may have a
greater appetite for travel.

The desire to set up student exchange courses is not universal amongst institutions.
Students clearly benefit from these exchanges and there is some funding available. If
these benefits, including the funding help available, are presented to students more
effectively then perhaps more will embrace the opportunity.
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MULTI-CAMPUS CONFERENCING FOR FACULTY 

PROFESSIONAL DEVELOPMENT 

Don Zingale1 

ABSTRACT 

In Scholarship Reconsidered: Priorities for the Professoriate (1990) , the Carnegie 
Foundation for the Advancement of Teaching delivers а powerful challenge: 

... the work of the scholar ... means stepping back from one's investigation, looking 
for connections, building bridges between theory and practice, and communicating 
one's knowledge effectively to students. 

Maritime colleges are in а unique position to affect the constantly changing nature 
of teaching and learning as well as the challenges surrounding the future of "faculty 
work." Scholarship Reconsidered should Ье the catalyst for redefining maritime educa
tion, with а focus on а seamless and interdependent relationship of learner centered 
activities. Maritime education, with its effective degree productivity and assessment, 
should serve as an exemplar for other professional preparation programs as well as for 
the traditional arts, sciences and humanities disciplines on comprehensive campuses. 
But, this will require that our faculties possess the same "intentionality" we strive to 
imbue in our students. And, if our faculties are to Ье аЫе to intentionally share best 
practices with their students and peers in а two-way efficacious manner, our maritime 
institutions need to support their professional development, particularly in terms of 
addressing any shortcomings associated with narrowly focused or otherwise limited 
preparation for an academic position. 

In order to provide this professional development in "added value" ways, multi-cam
pus conferencing, introduced in the "Teaching & Learning in the Maritime Environment" 
Conference held at The California Maritime Academy in March 2007, provides an effica
cious and replicaЫe model for improving faculty work in professional disciplines within 
and beyond maritime education. Specifically, this approach includes best teaching and 
experiential learning practices, research findings, and exemplars of integration in areas 
such as curriculum development, enrollrrient management, simulation, and "semester
at-sea" or other "sea term" operations, and achieves the following outcomes: 

1 Ph.D., L.C.S.W., Vice President for Academic Affairs, The California Maritime Academy, 200 Mar
itime Academy Drive, Vallejo, California 94590-8181, U.S.A., zingale@csum.edu, Telephone 
+ 1.707.654.1020, Facsimile + 1.707.654.1017 
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à" Recognize the contributions of all faculty in the maritime milieu
à" Introduce newer educators to the basics of contemporary pedagogy and scholar-

ship
à" Provide an opportunity for scholarly papers (including "Proceedings" publication)

of best "learner-centered" practices in maritime education
à" Strengthen the resource network of maritime and comprehensive university cam-

puses
Keywords: scholarship, faculty, development, education, teaching.

I am nowaVice President for Academic Affairs at the smallest of the California State
University institutions, The California Maritime Academy, with an array of challenges
and opportunities ranging from familiar to novel (e.g., the ship as laboratory). During
myfirst year in the position, I began to think about how best to use conferencing to ad-
dress the most immediate needs of the campus, in particular the growing importance
and utilization of "practice faculty" (also knownas clinical or vocational faculty depend-
ing on the professional discipline in question). Whether it is the maritime vocational
instructor moving from shipboard operations to an academy simulation laboratory, or
other "practice" faculty such as the registered nurse moving from the hospital setting
to the campus setting, the challenges of understanding and embracing the pedagogical
and scholarly demands associated with a dynamic balance of theoretical and experien-
tial education can be daunting for those who enter the faculty ranks from a primarily

"industrial" rather than "ivory" (tower) professional preparation arena.
The current movementin higher education known as Reconsidered Scholarship has

clarified the true nature of faculty work, and has also opened manyavenues for non-
traditional, "practice" faculty to make, and be recognized for, scholarly contributions
while also creating a more seamless relationship between theory and practice in an
academic environment. Nonetheless, many practice faculty need orientation to the
pedagogical and scholarly enterprises if for no other reason than to better understand
that their role is not to "teach" students what they (the practice faculty) know.Rather it
is to guide the students to a place of being "intentional learners" capable of demonstrat-
ing that they are informed, empowered and responsibly engaged. Ironically, many of
the more traditionally trained (Ph.D.) faculty have muchto learn in this respect as well
(witness the efforts of the CGS/Pew Professors for the Future project).

In order to more fully establish added value approaches to higher education, includ-
ing "reconsidered scholarship" and "intentional learning", the "NewAcademy"needs
to focus on proactively crafting "intentional faculty" who, themselves, are informed,
empowered and responsibly engaged in the generation, preservation, and distribution
of learning in a digital, "wedon't ownknowledge" world. Guiding such efforts should
be the work of faculty professional development on every campus, and that work should
address the needs of traditionally prepared academics as well as the needs of the grow-
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ing cadre of practice faculty, particularly within professional schools and colleges. How-
ever, the establishment of campus-by-campus mechanisms to provide development for
the dynamic acculturation of a "NewAcademy"maybe a challenge beyond the capabil-
ity of many smaller or specialized campuses with limited resources. And this raises the
question: Is there an efficacious, "added value" wayto approach this issue?

At the California Maritime Academy, a small campus with limited faculty develop-
mentresources, and a significant cohort of "practice" faculty who are rich with industri-
al experience, weare examining newwaysto nourish and equip all of our faculty to be
"reconsidered scholars" adept at guiding students to become "intentional learners".

As a campus without "economyof scale" and with expensive instruction, Cal Mari-
time is challenged to have multi-purpose undertakings. Thus, and because weare asso-
ciated with other "maritime" mission or milieu campuses, Cal Maritime spearheaded an
unusual professional gathering in spring 2007. "Teaching & Learning in the Maritime
Environment," drew morethan 125 participants from maritime (and other) institu-
tions, provided vastly different faculty, albeit with a commonthread of "the sea," an
opportunity to share and learn about best practices and newdiscoveries with sessions
ranging from workshops introducing basic pedagogical approaches to the presenta-
tion of scholarly breakthroughs and exemplars across the "reconsidered scholarship"
continuum of discovery, teaching, application and integration.

Howdid the Cal Maritime approach differ from the more traditional disciplinary
association conference, which might have some of the above activities? Firstly, the
final format and content of the program as well as the target audience was fashioned
by faculty professional development personnel from an identified group of "maritime"
campuses. Secondly, a matrix of reconsidered scholarship focal areas with topics for
varying faculty audiences (e.g., practice faculty, research faculty) within each area,
assured that there were utilitarian opportunities for faculty whose attendance was
supported by their home campus to be (re)oriented to the "big picture" of contempo-
rary higher education. Thirdly, assessment of the conference and a post-event debrief
included attention to establishing what still needs to happen "back on campus."In
addition to these and other differences, and to a focus of this presentation, the confer-
ence format and planning mechanisms are replicable for other groups of institutions
and/or disciplinary areas.

This session is based on a 60 minute seminar format during which I will start with
a presentation of the process by which the first "North American Conference on Peda-
gogy and Scholarship in the Maritime Environment" wasplanned and produced -from
concept development across several campuses to project implementation and event
management,with special attention to the replicable aspects of the project, and "lessons
learned" for future undertakings. The presentation will be followed by an interactive
portion, which will focus on audience input regarding perceived positives and nega-
tives of the multi-campus conference concept, and "brainstorming" regarding specific
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situations on the campuses of the session participants. Framing the interaction will be
the requirement that kudos and criticisms address the overall intent to use the confer-
ence as a utilitarian faculty development activity as well as an academic exercise of
free choice.

Seminar attendees should emerge from this session with a comprehensive over-
view of the process "from scratch" necessary to assemble and implement a multi-cam-
pus (and/or multi-country) faculty development undertaking. In addition, attendees
should come awaywith a better understanding of the nature and value of "practice
faculty" as well as the challenges they face. Lastly, the session will provide a replicable
model of "added value" and self-supporting faculty development when resources are
limited. Note that this session addresses the "globalization and M.E.T."section (world
maritime excellence) of the IAMU 8th AGAat the Odessa National Maritime Academy
in September 2007.



COMPREHENSIVE REVIEW OF ТНЕ STCW 78 
CONVENTION AND CODE: 

SомЕ CONCEPTS AND TRENDS 

Ivan KostylevJ Vladimir Loginovsky1 

ABSTRACT 

The 38th session of IMO's Sub-Committee on Standards of Training and Watch
keeping (SТW 38) was held from 22 to 26 January 2007. One of the main SТW 38 
agenda items was Comprehensive review of the STCW Convention and the STCW Code. 

The paper analyzes the information background before the development а set of 
new amendments to STCW 78 Ьу textual information from articles and other docu
ments puЫished in 585 media , internet and IMO materials, which are thematically 
close to maritime education and training (МЕТ) , human element, situation awareness 
(SA), safety and security issues. Leximancer software is applied for the research. 

Keywords: STCW Convention, Leximancer, safety, security, situation awareness, edu
cation, training. 

I. INTRODUCТION 

The International Convention STCW 78 (as amended in 1995) is the primary man
datory international instrument determining the МЕТ and Certification Standards for 
Seafarers in the World. During the next two years IMO will carry out а holistic review 
of STCW 78 and all amendments. While the Convention is directed first of all to review 
the mandated training of seafarers, it is becoming clear that the Convention will also 
need to address the training needed for competent shore based personnel who are in
volved in maritime safety management, environmental protection, security and МЕТ. 
The dynamic development of the shipping industrywill challenge the IMO to align the 
STCW regulations to these emerging industry needs and puЫic interests. As а result 
МЕТ institutions are по longer in а position to keep utilizing any МЕТ techniques and 

1 Admiral Makarov State Maritime Academy,V.O.,Kosaya liniya, 15а, Saint Petersburg, Russia, 
199106,i.kostylev@gma.ru, vl.loginovsky@ramЫer.ru 
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pedagogy that do not address the demands for competency and knowledge assessments
in the newer definitions of a competent and knowledgeable mariner, afloat or ashore.

Extracts from the last STW Sub-Committee report: "Comprehensive review of the
STCWConvention and the STCWCode is included by MSC 81 in the STW Sub-Commit-
tee's work program aiming at ensuring that the Convention meets the newchallenges
facing the shipping industry today and in the foreseeable future, the Secretary-General
hoped that the Sub-Committee would respond to the Committee's expectations and,
amongother things, would take into account newand innovative training methodolo-
gies, including the use of simulators in training and e-learning to ensure that properly
trained and competent seafarers were available to manand operate the ships in the
service of seaborne trade," (STW 38/17, 2007). The main objective of this paper is
to explore if the relationships between some main trends and concepts in shipping
industry and METare considered in mass media before the newset of amendments to
STCW78 is developed by IMO.

To reach the stated objective of research we used Leximancer software. What is
Leximancer and why do we use it? Leximancer is a data-mining tool that can be used to
analyze the content of collections of textual documents and to visually display the ex-
tracted information. Abig amount of textual information cannot be read and analyzed
without special software. So, it is the main reason to use Leximancer.

Concepts in Leximancer are collections of words that travel together throughout
the text. So, in this paper concepts are sets of associated words that are extracted
automatically by the system. Researchers can also interact with this process, creating
concepts that are of interest to them. (Leximancer Manual, 2002). The following con-
cepts as STCW,MET,SA, workload, overload, fatigue , safety and security were selected
for research.

Concepts STCW(minimum standards) and MET(possible enrichments of minimum
standards) were intentionally separated to explore the appropriate level of discussion
in different documents and articles.

In this context, weneed to take into consideration that STCWConvention is one
of the four pillars of the international regulatory regime (together with the SOLAS,
MARPOLand ILO 186 Conventions) aiming at quality shipping, that is why the topic
is extremely important.

2. Literature overview

Let's note the following information from media:
INTERTANKOrecords all reported incidents involving tankers reported by Informa
and the press. The most significant occurrence in 2006 was the 64% increase in
the number of incidents, (INTERTANKO, 2007).
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Weshould take into account that tankers form 25 % of the world commercial
fleet.

ii. UK officers' union Numast has urged the government to limit the duration of Crew
Equivalence Certification (CEC) following a series of casualties on UKships that the
union claims have revealed a decline in crewing standards, (Fairplay Daily News,
2006).

iii. The results of research revealed that 71% of human errors were SA related prob-
lems. Of the SA errors identified during the manual coding process, 58.5% were
level 1 SA errors (Failure to notice significant events), 32.7% were level 2 (Failure
to comprehend the events detected), and 8.8% were level 3 (Poor at prediction of
consequences ), (Grech & Horberry, 2002 ).

iv. 61% of officers often or always experienced fatigue when on duty, (Gander,
2005);

v. Shipping Industry is very close to Pareto optimal border! In Pareto optimal system
no further Pareto improvements can be made without allocation of additional re-
sources, (IRMETS, 2005).

Taking into account the above notes (i-v) we produced an analysis of 585 collected
documents and papers from different maritime sources as per Table 1, using Lexi-
mancer software.

Table 1. Sources of information
S o u r c e I n d e x Y e a r N u m b e r

a . In te r n e t p u b lica tio n s o n w o rk lo a d o n se a fa r e rs W P 2 0 0 4 -2 0 0 5 6 9

b . C a s u a lty re p o r ts (IM O , M A IB ...) a n d S itu a tio n

A w a re n e ss In te rn e t p u b lic a tio n s

C a su a lty 2 0 0 4 -2 0 0 7 1 1 8

c . T h e In te rn a tio n a l M a r iti m e H u m a n E le m e n t A le r t 2 0 0 3 -2 0 0 7 1 4

B u lle tin , (T h e N a u tic a l In stitu t e ) N o .1 -1 4

d . L lo y d 's L ist (a rtic le s o n m a n n in g ) L L 2 0 0 4 3 3

e . IN T E R T A N K O N e w s, N o . 1 8 - 4 3 IN T E R T A N K O 2 0 0 6 2 5

f . IF S M A N e w sle tte r N o . 2 4 - 5 1 IF S M A 1 9 9 9 -2 0 0 6 2 9

g - S e a fa re r 's In te rn a tio n a l R e se a rc h C e n tre S IR C 2 0 0 1 -2 0 0 6 3 9

h . IM O S T W S u b -C o m m itte e , 3 4 S e ss io n S T W 3 4 2 0 0 3 4 7

i. IM O S T W S u b -C o m m itte e , 3 5 S e s sio n S T W 3 5 2 0 0 4 3 4

j - IM O S T W S u b -C o m m itte e , 3 6 S e s sio n S T W 3 6 2 0 0 5 4 5

k . IM O S T W S u b -C o m m itte e , 3 7 S e s sio n S T W 3 7 2 0 0 6 6 2

1. IM O S T W S u b - C o m m itte e , 3 8 S e ss io n S T W 3 8 2 0 0 7 6 3
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The conceptual features of the following concept chain: MET-STCW-workload-over-
load-fatigue-SA-security-safety, were extracted and explored.

Oneof the main principles approved by STW38 for comprehensive review of Con-
vention sounds as do not downscale the existing standards or by otherwords not to lower
the safety level of shipping industry.

Taking into account this principle, we put a question if there are any relationship
between such very important parameters of shipping as safety and security, such Human
Element components as: fatigue, METlevel, workload, overload, SA and STCWConven-
tion as per mass media and IMO STWSub-Committee papers. All these parameters are
used as concepts in this research.

In this paperwe follow SA ideology from (Loginovsky et al.,2006) and suppose that
the loss of SA by OOWfollowed by inappropriate decision making and then inadequate
performance of actions is the main reason of lowering the safety and security level on
board the vessel. In the beginning of development of newset of STCW78 amendments
it is important to explore the media information background and understand howdif-
ferent bodies of maritime society feel and discuss this very important for industry is-
sue.

3. Concepts and Trends

3.1. An Example: 69 internet publications
on workload on seafarers

After processing the scripts (a) from Table 1, the following map was extracted:
The map on Figure 1 displays five important features of information about the

texts.
These features in Leximancer terms, are:

à" Concepts and their frequency (the most frequent concept is the most important in set of
texts. It is a workload). The most important themes are also workload and vessel.

à" Relationship between concepts ( how often concepts occur close together within the text.
It reveals the degree of their impact in the discussing theme). The strength of direct as-
sociation between concepts is indicated by the brightness of the link between concepts
on the map.Concept workload relates to SA, work and information, Fig.2.

à" Centrality of concepts (number of times a concept co-occur with other defined concepts).
The most central are vessel, workload and SA;

à" Contextual similarity (the more closer together the concepts appear the more contextual
similarity they have). So, workload, information and SA are the most contextually similar
concepts, Fig.2.
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Fig. 1. Contextual map (WP scripts)
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Fig. 2. Relationship between concepts

3.1. Concepts and their Frequency

Table 2 contains frequency of selected concepts in per cent relative to the main
concept in the set of texts (a)-(1). Number 100 shows that this concept is the dominant
(the most frequent and that is why most important) in this set of papers.

Weshould emphasize that with research ideology, the concept STCW is in free
mode of traveling through the set of texts. No additional seed words are used. It is a
seed word itself and this concept develops automatically. In principle the concept MET
ideologically is close to STCWbut it is formed by the following key words as educa-
tion, training, skills, learning, understanding, programs,...etc. That is why we can see
different results.
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Table 2. Frequency of concepts
S  o u r c e W P

(a )

C a s

(b )

A le rt

(c )

L L

(d )

IN T

fe l

I F S M A

(f )

S IR C

(e )

S T W 3 4 S T W 3 5 S T W 3 6 S T W 3  7 S T W 3  8

 %

C o n c e p t

( h ) ( 0 0 ) G O (1)

fa tig u e 1 3 7 8 2 3 5 l l 8 7 5 4 4 7

M E T 3 3 2 2 5 0 0 6 3 9 3 9 5 1 1 0 0 1 0 0 1 0 0 1 0 0

o v e r lo a d 4 2 0 0 0 3 0 0 0 1 0

S a 4 8 2 0 8 5 9 6 2 5 7 3 0 1 0 0 2 4 9 8 8 9 5 0

s a fe  ty 2 1 1 0 0 2 4 2 5 1 8 5 3 2 3 1 6 1 7 1 9 1 4 1 7

se c u r i  ty
7 1 4 0 9 2 6 4 2 9 1 6 1 8 2 6 1 4

S  T C W 2 0 1 0 0 1 1 6 4 4 7 4

w o r k lo  a d 5 3 l l 1 1 5 0 1 1 0 1 1 2 0

The boxes ticked in the table show the most frequent (important) concepts dis-
cussed by selected sets of papers.

So, the results from Table 2 are the following: the concept METis the most impor-
tant in sources (i)-(l). SA is in the first place in (h) and safety is the first in (b).

3.2. Relationships between concepts

The relationships between Concepts are determined by relative frequency (prob-
ability). Below on Fig. 3 it is possible to see some results of data processing of all the
selected texts (Table 1)..
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Fig.3. Relationships between concept safety and someits attributes
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Figure 3 shows that intratext information mined from set of texts is as follows:
à" Concept safety has probabilistic relationships with all the concepts proposed for

inves tigatio n.
à" MET and SA occur morefrequent with safety than fatigue, overload and work-

load.

à" STCWasa concept has a very low frequency in all the scripts (automatic identifica-
tion);

à" By all the papers, the concept security relates to safety more frequent than to fatigue,
workload and overload.

à" STWSub-Committee paid great attention to SA though the words SA and safety
never sounded in STWdocuments together. It is intratext mined information.

à" Concept overload is not paid attention by almost all the sources.
All of this confirms the findings and results from (2005, IRMETS), that "the industry

needs someCoordination Instrument" for regulatory activity and to maintain integrity
between all the basic concepts influencing safety. In this context SA maybe considered
as one of the important concepts influencing safety. That is why it is obvious to propose
to transfer concept SA from intratext status to explicit one to be included in new STCW
amendments

The concept fatigue has relative relations with the concept MET.But nevertheless
it is impossible to find any direct link offatigue and METin the set of 585 ofresearching
documents. There is no one sentence where the concept fatigue co-occurs together with
the concept MET,except MSC/Circ.1014 context. But this relation also exists at intra-
text level.

It is commonknowledge that nowadays the mental and cognitive workload on
seafarers increases. It means also that STCW 78 standards level should meet this trend.
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Fig.4. Relationships between concept fatigue and some its attributes
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Increasing workload demands all the functions onboard the vessel to be executed faster
without any compromising the quality. It means also, that general SA level should be
higher than, say 10 years ago, so the principle "do not down scale the existing standard"
should be less flexible, that means the MET STANDARDSare to meet the shipping
industry trends and they are to be enriched.

Practically there is no any relationship between fatigue and overload, though the
both concepts are in texts. It indicates to some "needless delicacy" of some authors not
to show the real situation in industry. The synonyms for overload are applied quite
rarely. The concept workload was used morefrequently in casualty reports.

Research confirms the strong relationship offatigue and SA that is obviously. Fa-
tigue does not promote the OOWsSA improvement. The less attention was paid to
relationship between safety and security, but these concepts are related to each other
in any case.

The investigations show that information background of all the above sets of texts
form an integrated system with its links and gaps. That is why it is important to under-
stand the advantage of similar system review of STCW 78.

Fig. 5 shows the relative frequency of concept MET together with safety and work-
load extracted from different sets of scripts. It is important to note that, in spite of the
fact that in STW37 package relative frequency P(MET/workload) is very close to 0.8,
nevertheless it is impossible to find any sentence where it was mentioned directly.

Alert
Casualty

IFSMA
STW38

SIRC
WP
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STW34
STW36
STW3 5

INTERTANKO
LL

0,00 0,10 0,20 0,30
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Casua lty
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IFS MA
SIRC

STW35
INTERTANKO

LL

0,00 0,20 0,40 0,60 0,80

P(Met|workl oad)

Fig.5. Relationships between concepts MET,safety and workload

It is obvious that well educated and trained seafarer can do everyjob easier, quicker,
better and with less stress and workload. So, the MET-workload-fatigue integrated chain
of concepts is one of the main to keep safety and it is inadmissibly to ignore it, especially
whenthe mental load on seafarer increases in industry day by day. It is hardly to say
that workload is not influenced by education, training, skills, and professionalism.

52



: World Maritime Exellence

In principle this consideration matches very close with the following statement from
(IRMETS, 2005) : "Decreasing of seafarer's qualification is equal to increasing his/her
workload. It means the increasing the fatigue level and reducing the level of safety,
security and as well the attractiveness of shipping industry."
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Fig. 6. Centrality of concepts

The above graphs reveals that concepts MET,safety and workload are in the atten-
tion zone of the majority of papers.

3.4. Centrality of Concepts

It is possible to change the number of concepts that are visible on the map, Fig.l.
This allows to view only the most central concepts contained within the text. The
centrality (C) of a concept is defined in terms of the number of times a concept co-oc-
curs with other defined concepts. That is, a concept will be central if it is frequent and
appears in contexts surrounded by the other concepts that Leximancer has extracted,
(Leximancer, 2002). To make the demonstration of centrality more clear the inverse
proportion C 1is used, Fig.7.

Wecanobserve the practical matching of frequency and centrality of concept MET
in IMO papers, but the centrality of such concepts as workload, fatigue, overload, SA
is rather low. The maximumlevel of centrality of intratextual concept SA is in STW 34
documents and safety is in "Casualty" papers.
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Fig. 7.Contextual similarity of scripts as per (b, Table I)

3.5. Contextual Similarity

Concepts with similar attractions to all other concepts will become clustered together.
Contextual mappresented on Fig. 7 shows , that SA is very close to concepts fatigue,

workload, safety, security and others from selected set of concepts. Here the sizes of
themes are equal to 50% in accordance with hierarchy of relevance of concepts in-
cluded in themes.

In this package of publications the concepts METand STCWhave weak contextual
similarity. All other sets of papers are of the same feature with respect to MET and
STCW.The formal reason of it is that MET is more generalized concept and described
by moreseed words, comparing with STCW.It is right. METfield in principle and in its
sense is much wider than STCWConvention.

Concept SA is much closer by contextual similarity to METwhich is included into
the theme safety where such concepts as safety, workload, overload, fatigue are located.
Concept security is in report theme, but safety and report circles have the commonin-
tersection area, that reveals the existence of relative connectedness between them.

Statistical links quite easily may be interpreted by logical way: concepts METand
SA which should have the contextual similarity with STCW contribute to safety. In

54



^=^==^^^=^^^=^=^==^^===^^^^^=^=WorldMaritimeExellence

other words industry needs joint investigations (and opened publication) on SA, gen-
eral MET, and STCW.The researches on foresight of their contribution into safety, and
on possible enrichment of STCW Convention and Code are also desirable.

Concepts workload and overload are close to MET, but they are beyond the SA
theme.

Concepts fatigue and METare of weak similarity because they are not investigated
together. Industry needs such investigations also.

4. Findings and results

The investigations show that information background of all the above sets of texts
forms an integrated system with its links and gaps. That is why it is important to un-
derstand the advantage of similar system review of STCW78.

There are concepts which are not discussed in media, but they are relatively and di-
rectly connected with safety and efficiency of shipping industry. One of these concepts
is situation awareness. Intratextual concept SA fundamentally based on METis to be
included in into STCW78 Convention and Code as an evident concept.

In the majority of researched documents and papers such important concepts as
workload, overload, fatigue, security and METand others are treated as independent
and irrespective of other concepts. Taking into account the reduced and limited number
of crew such an approach is not efficient.

Practically in all the researched materials the concept STCWhas a low level of
centrality, i.e. it is examined irrespective of other concepts and other IMO instruments.
So, to raise the centrality level this concept should be considered more widely not
restricting by the competences prescribed by STCW Code. The enrichment of concept
education in STCW78 Convention and Code is desirable.
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МЕТ has become an international enterprise. The across the borders mobility of 
maritime graduates has enhanced interest in assessing the quality of the educational 
programs and setting the minimal requirements. The international certification has 
been initiated Ьу IMO based on the Convention on Standards of Training, Certification 
and Watchkeeping (STCW), which was adopted in 1978, and substantially revised and 
updated in 1995. 

The principal objectives of this paper are the analyses of the STCW interpretation in 
marine engineering programs, and of specifics of undergraduate program development 
beyond the STCW requirements. 

The STCW is introduced into legislations of all maritime countries and sets the 
minimum level of training of seafarers. Other guidance documents assessing the re
quired training which are discussed in the paper are the IMO Module Course 7.04 and 
the American Code of Federal Regulations 46 CFR. The content of this paper is based 
on the results of а research project sponsored in 2005-06 Ьу the IAМU. Bearing in mind 
the importance of their proper interpretation, another attempt to quantify the STCW 
requirements in terms of academic credit hours has been undertaken. 

Aside from complying with the STCW requirements, marine engineering colleges 
enhance their programs in order to make them more attractive for the candidates, as 
well as for the employers. Both, compliance with the STCW requirements and the need 
to further enhance the programs, might require adding new courses and projects, re
packaging existing courses, and dropping certain subjects and courses. Rapid develop
ment of continuing education as а part of МЕТ makes it necessary to set admission 
requirements, especially where the special certification is resulted. 
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i. Introduction

Marine Education and Training (MET) has become an international enterprise. For
various reasons, economic, demographic, cultural, and many others, the primary sea
powers are simply unable to fill the requirements in ship officers with the graduates of
their ownmaritime schools. The across the borders mobility of maritime graduates has
enhanced interest in assessing the quality of the educational programs and setting the
minimal requirements. Marine engineering education, in particular, has been follow-
ing the major internationalization trend in engineering practice over recent decades.
The fact that marine engineering graduates might easily find jobs onboard ships, as
well as ashore (in shipyards, ship service and design institutions) allows them to seek
employment across national borders. This international mobility of marine engineering
graduates has enhanced interest in the accreditation of the institutions and programs,
which educate them. Employers, maritime schools, and licensing boards all have a keen
interest in the quality of education received by marine engineering graduates whoare
looking for an employment in another country.

For years, the maritime industry has been developing a variety of methods and
procedures for assessing the educational programs in terms of their uniformity and
compliance with the national and international regulations. The component of the
marine engineering program which contains the subject courses and other educational
activities required for a mariner's license is a subject of a substantial scrutiny by national
and international organizations. First of all, it has to comply with the regulations and
requirements of the National Maritime Authority, like Ministry of Transport in some
European countries, USCG and similar Government bodies in other countries. These
authorities approve the programs (and individual courses, when required, mainly for
the continuing education), initiate and conduct the license examinations, set the re-
quirements for training institutions.

Very substantial part of the world commercial tonnage is sailing under the foreign
Registry Flags. The Maritime Authorities of these countries like Panama, Liberia, Cy-
prus, Bahamas, and others are involved in certifying the maritime educational centers
for compliance with their requirements. Such certification makes it easier for the gradu-
ates of the accredited schools to obtain employment with the companies whose ships
are sailing under the jurisdiction of the Authorities.

Classification Societies have also offered their services in assessing MET.As active
maritime international organizations, the Societies have been providing an alternative
type of certification, which has appeared useful specifically for the companies whose
ships are classed by those societies. Their offer is that maritime schools subject them-
selves to a thorough inspection in order to have the programs and the schools certified.
Agood example has been set by DNV that bases its certification effort on their own
standard developed together with several engineering and consulting companies. Ac-
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cording to DNV, the standard ensures that all educational aspects are carried out
under controlled conditions and in a consistent way, and that the Maritime School
or Academyis operated according to established practices and specific requirements.

Eventually, the comprehensive international certification of the maritime schools
and of their graduates has been initiated by IMO. Almost thirty years ago the Interna-
tional Convention on Standards of Training, Certification and Watchkeeping for Sea-
farers (STCW) set qualification standards for personnel on seagoing merchant ships.
It was adopted in 1978 and entered into force in 1984. Currently approximately 98
percent of the world's merchant vessel tonnage belongs to 133 countries who are the
participants to the Convention.

2. Assessing and Standardizing Marine
Engineering Curricula

The International Maritime Organization (IMO) as a specialized Agency of the Unit-
ed Nations prescribes the international standards concerning maritime and environmen-
tal safety. The IMO has developed a comprehensive series of conventions to establish
a framework of international law covering the subject. Bearing in mind that the most
important element in the safe operation of any ship is the competence and experience
of its crew, a key component of this legal framework is the International Convention on
Standards of Training, Certification and Watchkeeping for Seafarers (STCW) , which lays
downminimumstandards of competence for all ranks of seafarers.

The STCWConvention prescribes minimummandatory requirements for training,
vocational qualifications, assessment and certification of seafarers. It sets the minimum
levels of proficiency to be achieved by candidates, for the proper performance of func-
tions onboard ship, in order to obtain certificates of competency. The international
maritime training and certification requirements of the STCW Convention were intro-
duced into legislations of all maritime countries, setting the minimumlevel of training
of seafarers.

In order to have a marine engineering program accredited by either a national ac-
creditation board, or by any International Institution, very substantial changes should
be made. Compliance with all requirements might require adding new courses and
projects, repackaging existing courses, and dropping certain subjects and courses. Real-
izing that the demand for competent seafarers will grow in the years to come, structured
education and training are vital elements to meet this demand and expectations to the
shipping industry. This has also been acknowledged in the revised STCW95 Conven-
tion, which incorporates requirements to quality assurance principles in all mandatory
maritime education and training and in the operation of related facilities. Amongother
newideas, the revised Convention sets the STCW Code, or basic requirements which
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are then enlarged upon and explained in the Code. The revised technical regulations
specify minimum standards of competence for the range of certificates to be issued
under STCW.The standards are presented in tables with four columns: a) 'compe-
tence' or ability to be established; b) area of 'knowledge, understanding and proficiency'
within each competence; c) 'methods of demonstrating competence', and d) 'criteria
for evaluating competence.'

While this paper has been prepared, an attempt has been made to quantify the
specific requirements of STCW relative to the Marine Engineering program. The fol-
lowing three steps have been carried out. First of all, the appropriate courses and/or
practical/laboratory exercises have been identified to match each competence in ac-
cordance with the required knowledge, understanding and proficiency. At the next step
the approximate academic load (credit hours) for each course, laboratory session or sea
project has been estimated. As a base for this exercise the proposed earlier by the author
standard breakdown of a program has been used. This breakdown has been used as
a skeleton of a standardized Marine Engineering program which had been developed
in the research project sponsored by IAMU, and presented to AGA6 in Malmo [5]. The
principal standard elements of a ME curriculum, which have been named Curriculum
Components (CC) and Subject Groups (SG), are presented in Table 1. A code SG is as-
signed to each academic subject that allows to later summarizing the academic loads.

Table 1. Building Blocks for License and Degree Oriented MEProgram
P rogram Buildin g Blocks

Curricu lum Com pon ents (C C) Subject G roup s (SG )

I. M athem atics & Scien ce 1. M ath em atics

2. Science

II. Engineerin g Science 1. M echanics

2 . M aterials

3. Electrical

4. Fluids

5 . Therm ody nam ics

6 . Th eoretical N aval A rch .

7. Com puter Scien ce

III. M ari n e E ngin eerin g 1. D raft ing

2 . Prop ulsion Plant

3 . M ach in ery

4. Practical N AR C

5. Electrical E ngineeri ng

6. Electronics En gineering

7. Engineeri ng D esign
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IV . O p erati ons 1. En gineering O perations

2. Ship O p eration s

V . Safety & M edicine

VI. H um anities & Social Scien ces 1. Social Scien ces
l̂ ^ ^ ^ ^ ^ l 2. H um anities

V II. Econ om ics & M anagem ent Econ om ics

M anagem ent

V III. Physical Edu cation

IX . Sea T rainin g & In ternships 1. Sea T raining

2 . Internships

X . Final Exam inations

The Table 2 lists all competences as per STCW(with our code numbers), their
specific content (knowledge, understanding and proficiency) and the list of suggested
academic subjects. The last two columnscontain the approximate academic credit
hours per each subject, and their allocation to the appropriate Subject Group (SG).

Table 2. Estimate ofSTCW-RequiredCredit Loadfor Engineering License
C o m p . K n o w le d g e , u n d e rs ta n d in g S u g g e s te d C o u r s e s a n d / o r C r e d it S G

C o d e a n d p r o fi c ie n c y P r a c tic a l / L a b E x e r c is e s h o u r s

F u n c ti o n l - M a r in e e n g in e e r in g

1 .1 M a te ria ls fo r sh ip s an d e q u ip m e n t F u n d a m e n ta ls o f M a te ri a ls 2

2

2

1

II-2

P ro ce sse s fo r fab ric atio n a n d re p a ir M a n u fa c tu ri n g P ro ce sse s IV -1

S y ste m p ro p e rtie s a n d p a ra m e ter s 1 .B a sic M a rin e E n gin e e rin g III-3

S a fe w o rk in g p ra c tice s 2 . M a c h in e S h o p IV -1

1 .2 E q u ip m e n t d e sig n ch ar ac teris tic s M ac h in e ry

d ra w in g s a n d h a n d b o o k s

E q u ip m e n t o p era tio n al c h a ra c te ristic s

E n g in e e rin g D raw in g 1 m -1

1 .3 E le ctrica l sy ste m s sa fe ty B a sic E le ctrica l E n g in e erin g 2

1

2

1

II-3

D esig n a n d o p e ra tio n a l c h a ra cte ristics o f E lec trica l C irc u its III-5

e le ctri c a l sy ste m s a n d e q u ip m en t S h ip b o ard E le c tric E q u ip m e n t III-5

E le ctrica l te st a n d m e a su ri n g e q u ip m en t E n g in ee rin g S h o p IV - 1

1 .4 M a in ta in in g a n en g in e e rin g w atch B a sic S h ip E n g . O p e ra tio n s

E R R e so u rce M a n a g e m en t

E n g in e R o o m S im u la to r

2

1

5

IV - 1

IV -1

III-2

1 .5 K n ow le d g e o f E n g lish M a ri tim e E n g lish 3 V I-1

1 .6 M a in a n d a u x ilia ry m a ch in ery o p era tio n M a rin e E n g in ee rin g (S te a m )

S te a m S im u la to r

2

1

III-3

ra -2

1 .7 P u m D in e sy ste m s A u x ilia ry S y ste m s 2 III-3

F u n c ti o n 2 : E le c tr ic a l, e le c tr o n ic a n d c o n t ro l e n g in e e rin g

2 .1 P o w e r g e n e ra tin g p la n t E le ctric M a ch in es 2 III-5

C o n tro l sy stem s C o n tro l 3 III-6

F u n c ti o n 3 : C o n tr o llin g o p e r a ti o n o f s h ip a n d c a r e f o r p e r s o n s o n b o a r d

3 .1 S h ip stab ility B a sic N a v a l A r ch ite c tu re 3 II-6

S h ip co n stru ctio n B a sic S h ip D e sig n 2 III -4
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3 .2 F ire p rev e n tio n a n d fire -fi g h tin g ap p lian c es F ir e F igh tin g

B a sic C h em istry

5

3

IV - 2

1-2

F u n c ti o n 4 : M a in te n a n c e a n d r e p a ir

4 .1 M ari n e sy ste m s B a sic S a fe ty 1

IV -1S a fe ty a n d e m e rg e n c y p ro c ed u re s B a sic M a in te n a n ce a n d R ep a ir 1

F u n d a m en tals o f m a in te n a n c e an d re p a ir IV -1

Function 5: Controlling operation of ship and care for persons on board 蝣蝣
5 .1 P o llu ti o n p rev e n ti o n B a sic P o llu tio n P rev e n tio n 5 IV -2

5 .2 L ife-sa vin g sy ste m s a n d a p p lia n c es S O L A S 1 rv -2

su rv iv a l a t s ea tec h n iq u es P e rs o n a l S a fe ty 1 V -l

5 .3 M e d ic a l aid S h ip M e d icin e 1 V -1

5 .4 S a fety r eg u la tio n s B a sic S h ip O p era ti o n s 1 IV -2

T o ta l l̂ H H ^ H i4 5 .5

At the final step of quantifying the STCW requirements in terms of needed aca-
demic hours the data in Table 2 summarized by Subject Groups and the structure of
the academic load is identified. The results are presented in Table 3. For comparison
and further analysis, some additional information is also included here: a) academic
structure and course load for Module Course 7.04 which has been developed for IMO
by the Norwegian Maritime Directorate [6] , b) sample Associate Engineer program and
c) standard Bachelor in Marine Engineering Program developed by the author [5].

Table 3. Comparison of STCWCredit Load with Marine Engineering Curricula
C u rr ic u lu m  C o m p o n e n ts  a n d S T C W I M O  m o d e l A s s o c ia te B E n g . A d d .
S u b j e c t  G r o u p s A p p ro x . c o u r s e E n g . P r o g r a m , C r e d its

C r e d it  L o a d P r o g r a m w s td B S E n g .  v s .
S T C W

I .  M a th e m a tic s  &  S c ie n c e 3 2 7 2 0 + 1 7

1 M  a th e m a tic s II^ H I0 1 4 .0 1 4

2 S  c ie n c e 3 2 6 .0 6

II .  E n g in e e ri n g  S c ie n c e 7 2 1 .6 2 2 3 0 + 2 3

1 M e ch a n ic s 4 .8 6 .0 6 î ^ ^ h I

2 M a te ria ls 2 2 .9 5 .0 5

3 E le c tric a l 2 5 .8 5 .0 5

4 F lu id  s li ^ i1 2 .0 2 H H

5 T h e rm o d y n a m ic s II^ H I3 .4 6 .0 6

6 N  a v a l  A r ch ite c tu r e 3 3 .7 2 .0 2

7 C o m p u te r  S c ie n c e Î H 0 4 .0 4 !蝣 蝣

I II.  M a rin e  E n g in e e rin g 1 8 .5 1 9 3 8 .5 4 4 + 2 5 .5

1 D ra ft in g 1 0 4 .5 4 .5

2 P ro p u ls io n  P la n t 1 .5 3 .1 9 .0 9
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3 M a ch in ery 6 1.8 12 .0 1 2

4 P ractical N ava l

A rch ite ctu re

2 4 4 .5 4 .5

5 E lectrical E n g in ee rin g 5 6 5 .0 5

6 E le ctro n ics/ A u tom ation 3 4 .1 6 .0 6

E n gin eerin g D e sig n Î H 3

IV . O p era ti o n s 1 2 8 .3 5 .5 1 2 0

1 E n g in ee rin g O p e ration s 9 6 6

2 S h ip O p eration s 3 2 .3 6 .0 6

V . P erso n a l S afety & M e d icin e 2 0 0 2 0

V I. H u m an itie s & S o cia l S c i. 3 0 8 1 8 + 1 5

1 S o cial S cien ce s 3 Î H 6

2 H u m a n itie s i i ^ H i6 .0 1 2

V II. E c o n o m ic s & M an a g em en t 0 4 .1 0 6 i+ 6

1 E co n o m ics Î H I I ^ H ! 3

2 M a n ag em e nt 4 .1 3 .0 3

V III. P h ysica l E d u ca tio n 0 0 0 4 :+ 4

P ro g ram T o ta l 4 5 .5 5 9 9 0 .5 13 6 + 90 .5

Analysis of information in the above tables brings the following important points :
a) STCW-related subjects require one third of the total academic load in the BS

in Marine Engineering program. Without a subject breakdown this share of
STCWhours appears quite substantial, which suggests that there is still suf-
ficient room for the degree-related knowledge items in the BS program.

b) Comparing the numbers with the IMO Model Course, one can conclude that
while Marine Engineering subjects are equally presented, some additional
subjects have been considered vital, such as 15 credit hours of engineering
science and 4 hours of management. It might be argued that the knowledge,
understanding and proficiency as per the STCWcode deserve further evalua-
tion towards increased requirements of science competences.

c) The license-leaning Associate degree program contains substantially more
mathematics and science, which is appropriate when a college degree is grant-
ed, although an associate one. This program provides for much moreMarine
Engineering courses which is another ground for a discussion on sufficiency of
that knowledge in the STCWrequirements.

There is a wide variety of the STCW competency assessment methods and proce-
dures in various maritime schools, and an appropriate quantification has not become an
accepted practice yet. As an example, Table 4 contains the STCW courses and projects
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used in USMMAfor assessing the competences. This list is approved by the USCG, a
licensing body in the U.S.

Table 4. STCWCompetency Courses for Class of2007,
Officer in Charge of Engineering Watch

C o u r s e s a n d P r o je c ts C re d it L o a d N u m b e r o f

C o m p e te n c e sT o t a l C r e d it

H o u r s

A p p r o x im a te

C o m p e te n c e

R e la te d H o u r s

A C A D E M IC C O U R S E S

M a r itim e P r o fe s sio n a l S tu d ie s 2 2 1

S tre n g th o f M a te ria ls 2 1 1

M a te ria ls E n g in e e r in g L a b 1 1 2

In te r n a l C o m b u s tio n E n g 3 .5 2 1

D ie s e l S im u la to r 1 1 2

In tr o to M a rin e E n g in e e rin g 3 .5 2 1

N a v a l A rc h ite c tu re 3 2 3

E n g in e e r in g S h o p 1 1 3

M a rin e R e fr ig e r a ti o n 3 .5 2 1

In tr o t o E le c tric a l E n g in e e r in g 2 .5 2 .5 6

E le ctr ic M a c h in e s 3 .5 2 .5 1

S u b -T o ta l A c a d e m ic C o u rse s 2 6 .5 1 9 2 2

S E A Y E A R C O U R S E S

M a rin e P ro p u ls io n I (D ie s e l) 1 1 2

M a rin e P ro p u ls io n I (S te a m ) 1 1 2

S h ip S y st e m s I 2 1 .5 9

M a rin e P ro p u ls io n II/ III 2 1 .5 3

E le c tr ic a l E n g in e e rin g 1 1 1

S h ip S y s te m s II 2 1 .5 2

M a in t e n a n c e M a n a g e m e n t 1 5 1

N a v a l A rc h it e ct u r e 2 1 .5 1

S u b -T o ta l S e a -Y e a r C o u rse s 1 2 9 .5 2 1

T o ta l p e r P r o g r a m 3 8 .5 2 8 .5 4 3

Total number of 28.5 credit hours appears to be much less than the total academic
load per STCWestimate. Apparently, additional analysis and evaluation might be re-
quired.
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3. STCW and Admission Requirements

Avery important subject, unfortunately almost forgotten, concerns the admission
requirements into an STCW certified maritime program, and specifically, marine en-
gineering program. Secondary school graduates enrolling in the Marine Engineering
Program have very different level of readiness. If this subject is considered globally, the
problem becomes even moredrastic - secondary educations in different countries var-
ies quite substantially, not only in duration, but also in content and in intensity.

In order for a student to obtain competence, for instance, in electrical equipment
operations and safety, in auxiliary machinery and systems, etc., certain basic knowl-
edge of physics is a must. However, manymaritime schools are getting freshmen who
had one-twoquarters of physics, and even that was on a very low level. Another area
where the school fundamentals are vitally needed is English. If the school programs
have not provided sufficient language proficiency, the maritime school would not be
able to assure that the graduate gets competence in English language. As a result, mari-
time school and colleges are forced to offer extensive language practicum far beyond
the approved curriculum, and also various watered downmathematics and science
courses. In many cases what is called a college mathematics or science course is in
reality an advanced secondary school subject.

It appears necessary to set certain admission requirements in conjunction with each
STCWcompetence, a kind of admission competences. Similar to the STCWformat, for
each of these admission competences the following information might be identified:
a) knowledge, understanding and proficiency, b) methods for demonstrating compe-
tence, and c) criteria for evaluating competence, or rather methods and procedures of
pre-admission testing. Some maritime schools are utilizing various types of screening
candidates in order to find out what additional classes and tutoring should be provided.
The wayit is done nownot directly aimed towards STCWcompetences

4. Assessing the Results of STCW Certification

Amongthe most important provisions of the STCW95 is the introduction of quality
standards systems (QSS), as an oversight of training, assessment, and certification to
ensure that training, certification and other procedures are continuously monitored by
meansof a quality standards system. STCW, as amended, will require all training and
assessment activities to be "continuously monitored through a quality standards system
to ensure achievement of defined objectives, including those concerning the qualifica-
tions and experience of instructors and assessors." The 1995 amendments require those
responsible for instruction and assessment of the competence of seafarers to be quali-
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fied for the type and level of training or assessment involved. Persons performing these
roles are expected to have received guidance in instructional techniques and assessment
methods. The U.S. Coast Guard has drafted policy guidance for use in qualifying and
managing training and assessment personnel.

However,another quite important component appears to be missing from the QSS
-evaluation of the results of the competency assessment, or using the STCWterminol-
ogy, "... to ensure achievement of defined objectives". The primary objective of METis
the level of competency of the graduates, and the assessment of this level is required.
The engineering community has developed a comprehensive system of such assessment.
The principal engineering accreditation institutions, the American Accreditation Board
for Engineering and Technology (ABET) and the British Institute of Marine Engineering
(IMarEST) base their accreditations on a program outcome assessment by a group of
experts. The method is quite comprehensive, although very structured and formalized.
The industry uses less formalized and structured approach, although also based on the
expert evaluation. For instance, DNVhas created a SEASKILL Committee of Experts
madeup of members from the Industrywith in-depth knowledge and experience in the
specific areas and in STCWstandards. This Committee is involved in certification of the
maritime educational programs "with an objective to ensure uniform quality of training
in the maritime industry, regardless of location, operation and training methods".

It is a firm believe of this author, that a similar system might be created by the mari-
time educational institutions. In most of cases, it should be an appendix to the existing
program assessment system. For example, all U. S. Maritime Institutions are periodically
accredited by regional accreditation bodies which are assessing the schools of a certain
area, on the outcome assessment basis.

To be accredited a substantial ground work has to be carried out. The programs
must have defined Competence Educational Objectives developed with input from
the key constituencies (typically current students, alumni, and employers) ; they must
regularly evaluate their progress at achieving those objectives; and must continuously
improve their educational program based on that evaluation. The core of the compe-
tency assessment process should be the evaluation of the outcomes, based on surveys
of graduates, shipping companies, and also current students. Specific assessment tools
should be created, and numerical goals established. The level of success of the school
or academy is found by comparing those goals with the outcome assessment results.

The following are the suggested steps in setting the outcome assessment system:
a. First of all, a permanent Committee has to be established with a task to define

the procedures and to set a system of continuous assessment of objectives and
outcomes, and for applying the results for the program improvement,

b. The next step is to develop a set of the objectives. This task requires to clearly
identify the constituency, to survey the constituency in order to find out what
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the needs are, to create the Industry Advisory Board to steer the program in
the direction of continuous assessment of the objectives and re-emphasizing
the specific areas when the change is required
The longest and the most labor-consuming component is the actual develop-
ment of the system, including the outcomes themselves and the tools for their
assessment.
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managementin relation to organizational approaches, deployment of approaches, and
organizational results.

Keywords: total quality management, maritime training and education, MalcomBal-
drige Education Criteria for Performance Excellence.

Introduction and Background of the Study

Serving as intermediaries between the needs of an academically qualified work-
force and the requirements of the industry, higher education institutions (HEFs) have
to find ways to generate graduates armed with skills and competencies demanded by
the global market; thus, schools must aim for world-class status through high-quality
delivery of educational services. Consequently, globalization of education makes the
quest for quality no longer an option but an essential requirement.

This research was linked with the management theory advanced by Deming and
Juran (1954), known as the Total Quality Management (TQM) or the Continuous Qual-
ity Improvement (CQI). Goetsch and Davis (1995) clearly delineate the theory as fol-
lows:

The TQMconsists of continuous improvement activities involving everyone in the
organization - managers and workers -in a totally integrated effort toward improving
performance at every level.

As an administrative approach, the TQM is geared towards long-range success
through customers' satisfaction. Its key elements include ties to an institutional plan,
employee empowermentand teamwork, continuous improvements, collaborative work,
and the use of a scientific approach to process analysis. This philosophy expounds that
improving quality improves customer satisfaction which, in turn, improves institutional
performance.

The John B. Lacson Foundation Maritime University (JBLFMU) is an institution that
provides high-quality maritime education and supplies world-class maritime manpower
to the global shipping market. The JBLFMU is acknowledged as amongthe few standard
bearers of maritime education and training of excellence in the Philippines and in the
world. It has established competitive advantage through continuous organizational
improvement and innovations.

With the TQM or CQI serving as guide, this research employed the Education Cri-
teria for Performance Excellence of the Philippine Quality Award (an adaptation of
the Malcolm Baldrige Education Criteria for Performance Excellence) as a systems ap-
proach for appraising the JBLFMU's organizational performance management. The cri-
teria includes such elements as leadership; strategic planning; students/ stakeholders
focus; measurement, analysis and knowledge management; faculty/staff focus; process
management; and the dimensions of approach, deployment and results. These criteria
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help organizations use an aligned approach to organizational performance manage-
mentthat results in delivery of ever-improving value to students and stakeholders, im-
provement of overall organizational effectiveness and capabilities and organizational
and personal learning (Black, 2002).

The JBLFMUwas thus presented in this study in the light of the Malcolm Baldrige
Education Criteria for Performance Excellence, underscoring the best practices in its
implementation of total quality management.

The Organization

The JBLFMU, initially established in 1931 by Capt. Juan Bautista J. Lacson as a
review school for the upgrading of marine officers, has evolved from being a non-stock
corporation (1948-1957) to a foundation (1985-present). The school has likewise un-
dergone change in name from Iloilo Maritime Academy (1938-1953) to Iloilo Maritime
Academy and Lacson Vocational Institute (1954-1 958) , Iloilo Maritime Academy (1 959-
1984), John B. Lacson Colleges (1985-1992) and John B. Lacson Foundation System
(1993-2007) and nowthe John B. Lacson Foundation Maritime University, the first
maritime university in the Philippines.

Dynamic, innovative and visionary in its pursuit of excellence in maritime education
and training, the JBLFMU is the first maritime institution to earn Level III re-accredited
status in the Philippines and among the 30 fully autonomous colleges and universities
in the country. It is the first DNV-certified maritime school in the Philippines and third
in Asia to be ISO-certified; first to publish a Maritime education Review; first to estab-
lish a maritime high school in the country; and first to be granted the Expanded Tertiary
Education and Equivalency Program (ETEEAP) for Maritime Education.

Amongthe first three educational institutions awarded the Philippine Quality Award
for Management Excellence in 2005, the JBLFMU is a member of the Phi Delta Kappa,
aninternational association of professional educators, and is among the organization's
key chapters in the world.

The JBLFMU is the Graduate Center for Maritime Courses of die Fund for Assistance to
Private Education (FAPE) and the Regional Assessment Center for Deck/Engine ratings.

The JBLFMU includes three campuses : the JBLFMU-Arevalo and the JBLFMU-Molo,
both in Iloilo City; and the JBLFMU-Bacolod in Bacolod City.

The mandate of the JBLFMU as an educational institution emanates from the Board
of Trustees (BOT) and the Executive Council (ExCon). The Board, headed by the Chief
Executive Officer, is the top policy making body; the ExCon, is the top management
committee. Members of the ExCon are the unit administrators, the internal auditors
and the legal counsel. A collegial body, the ExCon is vested with the general manage-
ment of the university.
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Basically customer-oriented, the JBLFMU takes as top priority the satisfaction of its
students and other stakeholders. Its focus as maritime education and training institu-
tion is giving the country a competitive edge in the world maritime manning industry
which acknowledges the Philippines very significant 25% share of the world's seafar-
ers.

Education Programs and Services

The specific subject of this research was the JBLFMU-Arevalo (JBLFMU-A), one of
the three academic units of the University. The mainstream of the JBLFMU-Astudent
segment is the Bachelor of Science in Marine Transportation degree program. Covered
by a four-year residency program, which consists of a three-year academic study and a
year's apprenticeship training on board local inter-island or international commercial
vessels, the academic program is principally designed for education and training of
future deck officers.The Seaman's Rating Course is a sub-student segment guided by a
one year competency program and a two-monthon-board training. Its primary purpose
is to develop deck skilled seafarers' rating. The JBLFMU-Aalso runs a Graduate School
which offers maritime-related master's, doctoral and management-level courses.

The academic curricular programs include courses that are systematically sequenced
and designed to meet the needs of diverse sectors in the maritime industry. They are
in accordance with the enriched competency-based curriculum as per IMO and gov-
ernment guidelines. The curriculum provides a balance between academic excellence
(with emphases on science, mathematics and English) and applied skills.

Delivery of instruction incorporates learner- centered approaches and hands-on
learning through the use of state-of-the-art maritime simulator; computers; laborato-
ries in natural and applied sciences, languages and maritime communication; and in-
ternet services. Providing authentic exposure to students, the school maintains a mock
ship and a mock bridge which are realistic replications of the facilities on board ships.

Formal preparation for apprenticeship training is made by exposing students to
the real ship environment by means of a seven-day navigational trip onboard domestic
vessels. This is a major component of the three-year academic study to earn the BSMT
degree and to eventually become a deck officer. The students' academic performance
is evaluated by an independent academic assessment office through a multi-layered
system.
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Organizational culture

The learning environment for the holistic development of globally competitive but
nationalistic graduates is deeply rooted in and anchored on the JBLFMU culture of
quality education, training and instruction. Armed at producing world-class technical
and professional maritime manpower,its advocacy of ethical standards is manifested
by its undertakings which address environmental and community concerns.

In its continuous pursuit of excellence, the JBLFMU undergoes both required and
voluntary accreditation. Findings vital to improvement undertakings include: (a)
the Norwegian International Ship registry's marked preference for scholars from the
JBLFMUto those from other schools; (b) Norway's ODJFELL Shipping's firm resolve to
hire only cadets from the JBLFMU; (c) sustained placement ofJBLFMU scholars in the
different shipping and manning firms despite sporadic economic slumps; (d) JBLFMU's
strict conformance with government requirements; (e) the JBLFMU's higher national
board exampassing percentage than the national rate (average national passing per-
centage in 2006 was 47.61%; JBLFMU's average passing percentage in the same year
was64.66%) ; (f) constant income increase due to regular enrolment growth; and (g)
continuous faculty and staff educational upgrading.

As a maritime institution, the JBLFMU-Aadheres to the policies, standards, guide-
lines and safety requirements of regulatory government bodies and the IMO.

Major Technologies, Equipment, Facilities

The JBLFMU-Astrategically sits along the shoreline of Guimaras Strait on a 2.9
hectares land area. Its location is most suitable for maritime training. Aside from the
required facilities for a learning institution, the institution also boasts of updated and
upgraded maritime-related laboratories and services as well as instruction-enhancing
audio-visual and other electronic equipment. An office takes charge of the production
of audio-visual and CBT materials.

In conformance with requirements, the University has RADAR,ARPA, ECDIS,
GMDSS simulators and Liquid Cargo Handling simulator to enhance instruction and
learning. The simulators are handled by instructors and assessors with appropriate
training and certifications. Also available are the Automatic Identification System (AIS)
and a Ship Security Alert System (SSAS).

Equipment and apparatuses are maintained according to manufacturers' instruc-
tions. Maintenance records are properly kept and regularly updated.

A Local Area Network (LAN) linking all offices is in place to facilitate faster and
moreconvenient processing of data like the automated enrollment system which en-
compasses accounting, cashiering, and registration procedures. Further, it makes the
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students' grades, research abstracts and other information available for immediate pe-
rusal at the internet via the school's website www.arevalo.jblcf.edu.ph. The LANhas
also automated the recording of the faculty and staffs entry and exit recording.

Organizational Direction and Thrusts

The JBLFMU is challenged to meet the demand of the global market for the supply
of qualified workforce. With this challenge comesthe institution's continuous improve-
ment of its priority thrusts: (a) enhance employment of graduates; (b) productivity
development; (c) student development and productivity; (d) faculty/staff productiv-
ity; (e) management enhancement; (f) curricular enhancement and innovation; (g)
technology development; and (h) meeting the challenge of competitors.

Leadership

The JBLFMU-Ahas always adhered to, adopted and employed the consultation and
participation models of management as it directly addresses the vital need for lower-
ranking personnel to participate in planning and decision making.

Depending on necessity, urgency and other situational factors, the JBLFMU em-
ploys tried-and-tested participation style alternatives. Often, the administrator, depart-
mentheads, faculty and support personnel meet as a group, freely share information
and, as an entire collegial group, make decisions.

Its top management, the ExCo, regularly meets twice a month but holds special
meetings for urgent concerns.

The ExCon's recommendations are submitted to the BOT for approval during its
regular monthly meetings. Items approved by the Board are disseminated among all
units and departments for implementation.

The guiding management principle ofJBLFMU is shown in Figure 1.
Short-term and long-term institutional plans prepared by the administrator and the

department heads, are anchored onthe school's vision, mission, quality policy, goals
and objectives. Prior to the start of the school year, the deans, in collaboration with the
academic department heads, prepare the Academic Plan. All plans are based on data
gathered through internal scans among the faculty, staff and researchers and through
external scans among the students, regulatory and accrediting bodies, shipping and
manning agency, and other sectors concerned. The plans are submitted by the admin-
istrator for the ExCon's recommendation and for the BOT's approval.

Curricular proposals, revisions, modifications and other changes are collaborative
efforts among the deans, academic department heads and faculty in coordination with
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the students, alumni, regulatory and accrediting agencies shipping and manning agen-
cies, and other stakeholder. Curricular concerns are officially forwarded by the admin-
istrator to the Academic Council which, in turn, endorses them for the ExCon's recom-
mendation for approval by the BOT.
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Figure 1. ManasementPrinciple

Anannual management review, as provided in the Quality Management Manual
SIV, is conducted to determine and analyze the current status of the institution in terms
of accomplishments and opportunities for improvement as well as its policies -to as-
certain the institution's continuous improvement. Other related activities include the
continuous improvement request (CIR) ; quality management audits, academic and
financial audits; and accreditation. To validate all these, the institution conducts peri-
odic surveys amongstudents, service providers and other stakeholders to draw sugges-
tions, recommendations and other related data exigent to institutional improvement
efforts.

Appropriate communication is disseminated to internal stakeholders regarding
improvement plans for the learning-centered processes and the operation as a whole
through managementreviews, consultative meetings, and memoranda.The survey
method, feedbacking system, correspondence and telecommunication are employed
to communicate with external stakeholders.

The school's feedback mechanism draws strength from its explicit inclusion in the
QMManual which lucidly delineates the treatment and response procedures for feed-
backs from various stakeholders and other sectors.

The Quality Management System of the institution is emphatic on the faculty and
non-teaching personnel's role and participation in organizational development; thus,
they are actively involved in feedback activities, post-activity surveys and evaluations.
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Governance and Social Responsibilities

As a formal educational institution, the JBLFMU-Ais governed by government laws,
policies, rules and regulations as well as the requirements of international monitoring
and evaluating groups and organizations in the industry. This has brought beneficial
results to the institution as an accredited, fully autonomous and ISO certified maritime
university.

Financial control is made possible through the administrator's submission of the
proposed budget for a school year for the BOT approval.

A three-tiered financial audit reviews the financial operations of the school. Audit
is first conducted by the Accounting Office, then verified and validated by the JBLFMU
Internal Auditor who ensures that accepted accounting and auditing procedures are
observed. Verification and validation are done twice a year and an annual external
audit is conducted by a private auditing firm. A daily financial performance report is
submitted to the administrator for inclusion in his monthly report to the BOT.

Strategic Planning

The JBLFMU-Aestablishes its strategic objectives through a focus on the accom-
plishment of its mission and vision, reflective of the standards set by authorized agen-
cies in the maritime industry. Target goals are made every semester after evaluation
processes are implemented and multi-sectoral feedbacks are brought in as input prior to
planning. Thus, a continuous improvement effort is in place to serve the stakeholders.

Along-term five-year development plan outlines the activities for the accomplish-
ment of objectives and goals. Short-term academic plans, training plans and action
plans are accomplished in a year's time.

To accomplish the plans, budgetary allocations are made based on a forecast and
approval of expected expenditures for equipment, facilities and services.

Information gathered from internal and external stakeholders identifies the institu-
tion's strengths, weaknesses, opportunities and threats. Data received from the evalua-
tion, assessments and reviews serve as bases for the modification of strategic objectives
and organizational goals as well as reference for the update of curricular programs.

The department heads' and students' evaluation of the faculty and of the staff are
analyzed to determine their training needs for performance and productivity improve-
ment.The efficiency of the operational system is also subjected to analysis to facilitate
ease in achieving target goals.

Accreditation and internal audits assure the proper maintenance of facilities and
equipment for efficient institutional performance and productivity. Educational reforms
and major shifts in technology, student and community demographics, markets, com-
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petition or the regulatory environment movethe institution to adopt certain measures
to adjust to an ever-changing society and the intricate developments in the industry.

Measures include curriculum revision and allocation of resources for purchase of
equipment and expenses for marketing and training. The development plan follows a
modification process as needs arises.

The curriculum is modified to meet the demands of the market through the integra-
tion of reforms in the course offerings.

Strategy Deployment

The JBLFMU-Auses a systematic approach for strategic development of objec-
tives, which utilizes inputs from both internal and external stakeholders in the
maritime industry, particularly maritime education and training institutions. Re-
sults of reviews, assessments, evaluations and surveys are presented as relevant
data for the development of objectives, which are incorporated in the institutional
plans.

Student learning and faculty development outcomes are given adequate and ap-
propriate emphasis. Learning outcomes are identified and evaluated. Careful analysis
is made to establish a need for improvement of the curriculum or instructional ap-
proaches. The school offers scholarship grants for the professional advancement for
the faculty and non-teaching staff.

To ascertain conformance with institutional goals and objectives, monthly depart-
mental reports are submitted to the administrator. The year-end review of plans for
the outgoing year serves as an opportunity for a critical estimate and discussion of why
someplans succeeded while others faltered. Most unaccomplished plans are considered,
as a whole or in part, for re-implementation.

Students, Stakeholders and Market Focus

The Students' Manual and the Employees' Manual clearly delineate the school's
policies and regulations as well as the students' and personnel's rights and ob-
ligations. The QM Manual, on the other hand, is a documentary demonstration
of the institutional procedures to be observed and specifies the personnel's work
descriptions.

Totrain the students in responsible and committed leadership and governance, the
school promotes and encourages active participation of the Student Executive Council
in certain school affairs, particularly those directly concerning the students. The school
has institutionalized the students' representation in the Unit Management Review.Also
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duly recognized are various student clubs and organizations which are vigorously in-
volved in community outreach and extension activities.

The JBLFMU-AAdmission Board sets entry requirements based on government
and regulatory guidelines as well as develops and implements mechanisms in intro-
ducing school offerings and marketing programs to feeder schools and other student
providers.

Promotional campaigns include radio and television advertisements; career ori-
entation program for secondary school students; and campus tour familiarization
activities.

The JBLFMU-A'smarket segment stretches nationwide as the institution caters to
students coming from the different regions of the country.

Complaint and Feedback Mechanism

The school encourages student feedbacks regarding both curricular and non-
curricular concerns during the annual management review. During the Manage-
ment Review, an internal scan is conducted to gather feedback and information
from students. The results are collated by the Guidance Office and submitted to
the Quality Assurance Manager for analysis and deliberation with the departments
concerned.

Verbal complaints about curricular, co-curricular and related matters from students
and stakeholders are accepted and recorded, stating the person or office directly af-
fected by the complaint, and submitted to the Conduct Board.

The Conduct Board, chaired by the Dean of Maritime Programs, is tasked to hear
cases of students brought before it in view of their violations of government and
school rules and regulations and recommends corresponding penalties and similar
measures. The Board strictly observes due process of law in the discharge of its
functions.

Measurement, Analysis, and Knowledge Management
curricular assessment procedure

The JBLFMU-A,being an educational institution, is concerned with students' scho-
lastic performance. Data, in this regard, are generated from the students' scores in short
quizzes, long periodic tests, class participation, and curricular papers and projects. All
student performance data are collected, analyzed, evaluated and integrated by the Aca-
demic Assessment Office (AAO). Major examinations are checked using the Computer
Optical Scanner for faster and more accurate results.
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To supplement student performance data, semestral evaluation of faculty, courses
offered, and laboratory facilities and equipment is conducted among the students by
the Academic Committee (AC).

The results point out curricular strengths and weaknesses in terms of classroom
instruction, degree programs and student learning and serve as bases for remediation
or innovative interventions.

The multi-layered quality of assessment and academic audit system ensures the
high quality of graduates and sets forth a very effective tool for identifying proficiencies
and deficiencies amongboth faculty and students as well as for the immediate establish-
mentand implementation of adequate and appropriate remediation.

Recognized as one amongthe best maritime school in the Philippines, the JBLFMU-A
takes a proud stand and enjoys a very certain and confident edge over other similar
institutions as reflected by the positive feedbacks from local and international shipping
companies and manning agencies as well as by its graduates' constantly outstanding
performance in the board examinations. Also noteworthy is the institution's continu-
ously increasing industry linkage and sponsoring companies.

The internet keeps the school regularly updated with the latest trends and innova-
tions in performance measurementand evaluation, such as the use of portfolio, walk-in
assessment, on-line verification of competencies and other learner-centered procedures.
Journals and other publications of shipping and manning establishment, are also a great
help with their comprehensive reports on outstanding processes and performances
amongmaritime institutions.

The JBLFMU-A'sbest practices and achievements serve as vital comparative data
or information upon which innovation plans are anchored. Its organizational status
scanning is made relative to the performance of similar institutions. This comfortably
facilitates analysis, comparison and adoption of processes and procedures which best fit
the organization. It further provides opportunities to fill in performance measurement
gaps and select appropriate alternatives as well as make practicable projections and
employ necessary interventions to effect improved programs and services.

Data are updated through maritime conventions and fora which usually delineate
the latest trends, issues and concerns in maritime education and in the maritime indus-
try. Such events are graced by experts both from the government sector who, in view of
their professional work and position, are the best sources of first-hand maritime-related
information.

The JBLFMU-Ashares relevant research-based information and data with its vari-
ous stakeholders through their publication in research journals and availability on-line.
Anannual research colloquium for students likewise serves as venue for sharing best
practices based on empirical data.

Dueto the immense and comprehensive organizational data amassed at rapid pace
by the JBLFMU information system, electronic processing is of imperative and indis-
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pensable value. The institution's electronic data system has made acquisition, preser-
vation, retrieval and release of scholastic and other organizational data efficient, easy,
convenient and fast, resulting in significant cost-cutting in terms of time, effort and
moneyas well as in ultimate satisfaction among students, faculty, support personnel
and other stakeholders.

Faculty and Staff Focus

The institution has a strong faculty and staff profile. Of its 209 employees (SY
2006-2007), 44 % belong to the faculty group; 56 %, administrative staff. Amongthe
faculty are general education instructors (51%) and professional instructors (49%).
General education instructors are specialists in Mathematics, Natural Sciences, Lan-
guage, Physical Science, and Social Sciences. Twenty percent (20%) of the general
education faculty are holders of doctoral degrees; 24% have master's degrees; and 1 7%
have bachelor's degrees and pursuing their master's degrees. Professional instructors
are marine deck officers, 67% of whomhave master's degrees; and 33% have bachelor's
degrees with master's units.

The faculty and staffs educational and skills enhancement needs are determined
and appraised before the start of every school year. The HumanResource Management
Office, in consultation with the department heads, identifies the faculty and personnel
with urgent need to pursue appropriate graduate degrees or to attend relevant seminars,
workshops or trainings. Upon their return to station, seminar or workshop participants
conduct "echo" conferences to share learned concepts with the rest of the faculty or
staff of the institution.

As per government policy, only general education instructors with master's degrees
are hired. On the other hand, only licensed deck officers are accepted as professional
instructors.

Visiting lecturers from government and reputable private organizations are regu-
larly invited to enhance regular instruction at the graduate level.

To achieve the mission of the school to provide quality education, the faculty mem-
bers are formally evaluated at the end of the semester using two (2) evaluation tools:
(1) Classroom Observation Form (COF) ; and (2) Efficiency Effectiveness Competence
Form (EECF).

The staff are likewise evaluated twice a year using the Efficiency Effectiveness
Competence (EEC). Each employee is evaluated by the department head, peers, and
administrator and him/herself.
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Hiring and Career Progression

The standards for hiring and career progression include knowledge/education re-
quirement, skills and abilities needed for the job. Potential faculty and staff are required
to accomplish an application form. The teacher applicant is also required to perform a
classroom teaching demonstration to gauge his/her teaching skills.

The school follows the criteria for succession planning program. In case ofa vacant
teaching position, the applicant who meets the qualification requirements is considered
for the position. For temporary absences, an officer in charge is appointed.

Faculty and Staff Well-Being and Satisfaction

The school has committees composed of faculty and staff, which handle the tasks
of improving workplace health, safety, security and ergonomics.

Emergency plans and fire prevention equipment are strategically located in the
office; s and seminars and trainings on safety are regularly conducted. Emergency
procedure devices are regularly evaluated and maintained by the safety committee and
safety-related activities are conducted.

The school strongly acknowledges the employees' important role in the success
of the organization. After all, the employees are the frontliners in the delivery of the
institution's services to its stakeholders. The school appropriates funds to ensure the
employees' safety, well-being and satisfaction through wellness programs, adequate
compensation, legislated benefits and recognition of exemplary performance.

The school maintains its commitment to workplace safety and security through the
head of discipline who closely works and coordinates with the school's security officer,
chief of plant and facilities and the local police.

The institution has provisions for the professional faculty's ship-board upgrading
leave to enable the faculty to learn current trends and technologies onboard inter-
national ships so that, when they return to the school, they can share these with the
students. The policy provides that professional instructors on ship-board upgrading
leave/retains their tenure in school provided that they go back to teaching when they
dis embark.

Data on absenteeism and grievances are used by management as reference in iden-
tifying the services and benefits needing improvement. The employees' productivity
performance is utilized in determining promotions and allocation of benefits and privi-
leges.
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Process Management

The University continues to develop appropriate processes needed for the delivery
of quality education and training aligned and in consonance with government require-
ments.

Institutional surveys and internal and external scans are utilized in the development
of curricular and training programs for highly employable and globally competitive
graduates. Key learning-centered processes include instruction, assessment, certifica-
tion and placement designed to produce graduates with knowledge and competenc-
es required in the local and global markets. The processes employed ensure that the
JBLFMU-Aobjectives are met.

The University's productivity undertaking is greatly focused on the development of
instructional materials, training aids and innovative tools. Periodic assessment is done
to ensure the students' best possible learning and their certification for placement.

The fulfillment of key le arning- centered process requirements is determined through
the school's accreditation. The surveys conducted among students, faculty and staff,
parents, and shipping companies draw exigent feedbacks and recommendations.

The University annually reviews its curricular and other programs to ensure that
their contents remain relevant to the current requirements of the industry and other
stakeholders. Information obtained from the annual review serves well in the develop-
mentof approaches to enhance student performance as well as recognize the contribu-
tions and determine the needs of the faculty and staff.
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ON тнЕ №w Р1Lот EDucлт10N 

AND TRAINING SYSTEM IN JAPAN 

Yoko Uchida, Hideo YabukiAnd Naoyuki Takagi 1 

ABSTRACT 

In Japan, due to а significant reduction in number of Japanese flag oceangoing ves
sels and Japanese seafarers, а supply shortage of pilots is expected in the next several 
years to соте. In order to maintain а constant supply of experienced pilots, the Japa
nese government has introduced а new education and training system for prospective 
pilots at designated maritime education and training institutions. As of April 2007, 
Tokyo University of Marine Science and Technology (TUMSAT) started а new pilot 
training program as one of its master's programs in its graduate school. 

This article presents а summary of the newly-estaЫished education and training 
system for pilots in Japan and describes the curriculum for pilot training at TUMSAT 
which, as а new attempt, aims at training college graduates with limited sea experi
ence. 

I. INTRODUCТION 

Нigh quality pilot service for foreign oceangoing vessels that enter and depart from 
Japanese ports is indispensaЫe for the prevention of marine casualties and pollution. 
In order to ensure safe vessel traffic in the Japanese territorial waters and ports, some 
640 pilots are engaged in their service in 35 designated pilotage districts. 

The career opportunity to become а pilot has long been open only to ex-masters 
with experience onboard oceangoing merchant ships, since the pilot certificate qualifi
cation requires а career historyofhaving been onboard vessels of 3,000 G.T. or more for 
а period of 3 years or longer as а master. On the other hand, the Japanese flag vessels 
have recently experienced а drastic drop in number, which has led to an on-going de
crease of ex-masters who satisfythe above-mentioned requirement. As shown in Fig 1, 
the recent number of Japanese oceangoing seafarers is about 3,000 and this figure is 
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35% of the number ofseafarers 10 years ago. Another problem is their aging: 35% of
officers are aged 50 years or older, as is shown in Fig. 2. This being the case, a supply
shortage of pilots is expected to take place in the next several years.

In order to keep a constant supply of experienced pilots, the Japanese government
has introduced a new line of pilot certification system by training those who wish to
become first-grade pilots (open to those with experience as a master), second-grade
pilots (open to those with experience as a chief mate), and third-grade pilots (college
graduates who hold the certificate of class III deck officer), at one of the maritime edu-
cation and training institutions designated by the government.

As such an institution, Tokyo University of Marine Science and Technology (here-
after TUMSAT), as of April 2007, started a newpilot training program as one of its
master's programs under the Course of Maritime Technology and Logistics. The pro-
gramis composed of a number of classroom lectures dealing with such topics as safety
managementfor pilots, ship handling and Maritime English, as well as training sessions
using the ship maneuvering simulator and onboard pilotage training directed by active
pilots.

20,000

16.7

1974 1980 1985 1990 1995 2000 2001 2002 2003 2004 Yeai

Fig. 1 Drastic drop in the number of
Japanese seafarers

20 25 30

Fig. 2 Age distribution of officers

2. Reform of Pilot Education, Training
and Certification System

In response to the possible shortage of pilots in the near future mentioned in the
previous section, the Japanese government decided to modify the pilot certification
system and put it into effect as of April, 2007, and concurrently to adopt a new pilot
education and training system. This section describes this newpilot certification system
and the newpilot education and training system.
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2.i. Pilot Certification System

The former pilot certificate qualification required a career history of having been
onboard vessels of 3,000 G.T. or more for a period of 3 years or longer as a master.
However,considering the situation that the number of Japanese seafarers onboard
oceangoing vessels is decreasing drastically (see Fig. 1) , the qualification requirements
for prospective pilots have been altered. Having experience as a master is not neces-
sarily a prerequisite in the new certification system, which opens the opportunity for
younger deck officers to become pilots, thus leading to a stable supply of pilots.

In accordance with the loosening of qualification requirements, three levels or
"grades" have been introduced to the pilot certificate. The "grading" is based on the ca-
reer history and qualifications (e.g., the holder of certificate of deck officer) of prospec-
tive pilots, and the size of vessels they can give service to also depends on the grades.

2.I.I. Grade-based Certification System

The grade for which each applicant is eligible depends on his/her career history.
1st grade requires experience as a master as before, 2nd grade requires experience as a
chief mate, and 3rd grade is open to college graduates who hold the certificate of class
III deck officer.

2.I.2. Grade-based Qualification Requirements and Range Of Service

The grade-based qualification requirements and the range of service that a pilot can
offer in terms of the vessel size for each grade are summarized in Table 1.

Table 1. Requirements of the pilots and their approved service range
^ ^ H 1s t  g r a d e  p ilo t 2 n d  g ra d e  p ilo t 3 r d  g ra d e  p ilo t

C  e rtific a te C la ss  III  d e c k  o ffic er  c e rtific a te  h o ld e r

S e a  s e rv ic e M a ste r C h ie f  m a te C a d e t  o r  o ffi c e r

e x p e n e n c e s 3 ,0 0 0  G .T .  o r  m o r e 3 ,0 0 0  G .T .  o r  m o re 1 ,0 0 0  G .T .  o r  m o r e
2  y e a rs  o r  m o r e 2  y e a rs  o r  m o re 1  y e a r  o r  m o re

R a n g e  o f  p ilo t

se rv ic e
N  o n e

n o t  e x c e e d  5 0 ,0 0 0  G .T . n o t  e x c e e d  2 0 ,0 0 0  G .T .

(D a n g e ro u s  c ar g o  s h ip  ; (d an g e ro u s  c a rg o  sh ip

n o t  ex c e e d  2 0 ,0 0 0  G .T .) h a n d lin g  n o t  a llo w e d )

Only masters are eligible for the 1st grade certificate. Sailing time required used to
be 3 years, but it has been shortened to 2 years under the newsystem in view of the
fact that masters nowenter and leave ports more frequently due to increased vessel
speed and shorter cargo work time in port. For the 2nd grade pilots, a career history of
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having been onboard vessels of 3,000 G.T. or morefor a period of 2 years or longer as
a chief mate is necessary.

The size and cargo of vessels that can be served by a pilot is also limited according
to the grade, since handling large ships or ships with dangerous cargo requires more
experience: 2nd grade pilots are eligible for pilotage of vessels 50,000 G.T. or less (as
for vessels with dangerous cargo, 20,000 G.T. or less); 3rd grade pilots are allowed to
work onboard vessels 20,000 G.T. or less, and are not eligible for pilotage of vessels
with dangerous cargo.

2.2. Introduction of the Pilot Education and Training Program

Following the loosening of qualification requirements, the level of knowledge and
skills of pilots may be degraded. In order to prevent such an outcome,the government
has established a new system of educating and training those who wish to become pilots
at one of the three designated maritime education and training institutions. Under this
system, there are two types of educational programs, one for newly-recruited pilots and
the other for those who seek for a higher-grade certificate.

As for expenses to educate and train newly-recruited students, pilotage revenue is
allocated, considering the significance of maintaining a sufficient number of pilots and
providing high-quality pilot service.

2.2.I. Structure of the Education and Training Program

The following education and training is provided in the program. As for the period
of education and training required for each grade and for each item, see Fig.3.

(1) Classroom lectures to obtain knowledge necessary for a pilot

1st grade D ilot 2nd grade p ilot 3rd grade p ilot
C lassro om lecture 3 .5 m onths 6 m onth s 9.5 m onths

SM S T rain ing 1.5 m onths 3.5 m onths 6 m onths
O nbo ard T raining 4 m o nths
(T rain ing ship) (1 m onth)

(D om estic m erchant ship) (1 m onth )
(O cean goin g m erchant ship) (2 m o nths)

T u g b oat train ing 蝣 蝣 蝣 蝣 I 0.5 m onths 0 .5 m onths
P ilotage train ing 4 m onths 8 m onth s 1 0 m onths

A A A

National examination

JL JL
A

Pilotage training 3 months I 5 months I 6 months

Fig.3 Duration of pilot education and training
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(2) Ship maneuvering simulator training (hereafter SMS training) to obtain practi-
cal skills

(3) Training with tug boats which is used as a supplementary means of maneuver-
ing

(4) Training onboard merchant ships to experience maneuvering various ships
(5) Practice of pilotage to obtain knowledge and skills necessary in actual pilot

service (Additional training is mandatory after passing the national examination, as
shownin the figure.)

2.2.2. Obtaining a Pilot Certificate

Those whohave completed the education and training program at one of the mari-
time education and training institutes designated by the government are eligible to take
the pilot examination administered by the government, and by passing the examina-
tion, a pilot certificate is issued. Pilot examination consists of a physical test, a written
examination, and an oral examination.

2nd grade and 3rd grade pilots are eligible to take an examination for a pilot certifi-
cate of a higher grade. Its prerequisite is experience of pilot work for a certain period
of time following a completion of the education and training course at a maritime edu-
cation and training institute. By passing the pilot examination, they are able to obtain
a pilot certificate of a higher grade. Requirements and the procedure to obtain a pilot
certificate of a higher grade are as shown in Fig. 4.

P r o m o tio n  to  1  st P r o m o tio n  to  2 n d

g r a d e  p ilo t a d e  p ilo t

C  e rt if ic  a te 2 n d  g r a d e  p ilo t 3 r d  g ra d e  p ilo t

P ilo ta g e  e x p e r ie n c e s  r e q u ire m e n t
2  y e a r s  o r  m o r e 2  y e a rs  o r  m o re

E d u c a tio n  a n d  tra in in g 3  m o n th s 6  m o n th s
(C la s s ro o m  le c tu re ) ( 1  m o n th ) (2  m o n th s )

CS M S  tr a in in g ) (0 .5  m o n th s) ( 1  m o n th ")

P ilo ta s e  tr a in in g 1 .5  m o n th s 3  m o n th s

ik
i

National examination

Fig.4 Promotionprocedure
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3. Pilot Education and Training Course at TUMSAT

3.1. Summary of the Program

Education and training of pilots at TUMSATis implemented in its graduate school
(Master's level), under the Course of Maritime Technology and Logistics. The pilot
education and training course is comprised of classroom lectures, SMS training, tug
boat training, training onboard various types of ships, and pilotage training, as shown
inFig.3.

The 3rd grade pilot course is two and a half years long. After 2 years of classroom
lectures, SMS training, onboard training, as well as pilotage training for 4 months, as
a fulltime graduate student, the students are allowed to take further pilotage training
of 6 months as a credited auditor, upon completion of which they are entitled to take
the pilot examination. In addition to the course requirements, students of the 3rd grade
pilot course must write a Master's thesis. After a successful submission and defense of
the thesis, they are awarded the Master's Degree (Engineering).

The 2nd grade pilot course, open to those with experience as a first mate, is a year
and a half long. It is obligatory for the students to spend their first 10 months taking
6 months of classroom lectures, SMS training, and tug boat training. This is followed
by pilotage training for 8 months, upon completion of which they are entitled to take
the pilot examination.

The 1st grade pilot course, open to those with experience as a master, is 9 months
long. After fulfilling requirements of classroom lectures and SMS training which last
for 5 months and 4 months of pilotage training, they become eligible for the pilot ex-
amination.

3.2. Curriculum of the 3rd Grade Pilot Course

Table 2 shows the curriculum of the 3rd Grade Pilot Course, designed to train and
educate newly-recruited college graduates.

Classroom lectures consist of 13 subjects (26 credits) that are relevant to naviga-
tion, ship maneuvering, maritime traffic laws. Special emphasis is placed on practical
Maritime English necessary for pilots onboard foreign vessels. In addition to providing
abroad knowledge essential to pilots, advanced theories and achievements of the past
research on ship navigation are introduced and taught.

SMS training comprised of six subjects (6 credits) is a core basis of the technical
education. Active pilots with abundant experience are invited as instructors and lead
the class, using a full-mission ship maneuvering simulator that has been newly installed
for the training. Training sessions include passage navigation under various conditions
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such as strong wind and restricted visibility; docking and undocking practice; BRM
(bridge resource management) training; and communication training in English.

Table 2. Curriculum for 3rd grade pilot
C la ssro o m  le c tu re s T ra in in g

S u bj e ct C re d it S  u bj  e c t C re d it

R o u te  p la n n in g 2 S M S  T ra in in g 6

N av ig a tio n  e n g in e er in g 2 O n b  o ar d  T ra in in g 5
M o b ile  c o m m u n ic a tio n  sy stem 2 (tr a in in g  sh ip ) ( 1)

A d v an c e d  n a v ig a tio n  in fo rm atio n 2 (D o m e stic  m er ch an t  s h ip ) ( U

N av ig a tio n  p e rfo rm a n c e 2 (O c e a n  g o in g  m e rc h a n t  sh ip ) (2 )

D e sig n  o n  sh ip h a n d lin g  sy ste m 2 (T u g  b o a t) ( 1)
S to c h a stic  a n a ly s is  o f  sh ip  m o tio n 2 P ilo ta g e  T ra in in g 9

In te rn atio n a l  sa fe ty  m a n ag em e n t  at  s ea 2

I  ̂ ^ ^ ^ ^ ^ ^ H

E n v iro n m en ta l  p re d ic tio n s 2
S afe ty  m a n a g em e n t  o f  p ilo ta g e 2

M a ritim e  tra ffi c  la w 2

H e alth  c a re  a n d  m a rin e 2
A d v a n c e d  m aritim e  E n g lish 2
R e se arc h  (m a ster's  th e sis) 8

Repetitive onboard training of passage navigation as well as docking and undock-
ing practice in Tokyo Bay is conducted using the university training ship, Shioji-maru.
Appropriate use of tugboats as a supplementary means of shiphandling at the time
of docking and undocking is taught through the tugboat training. Training onboard
merchant ships allows students with limited practical experience as a navigation officer
onboard merchant ships to experience navigational watch, passage navigation, as well
as docking and undocking in both domestic and international waters and ports under
various vessel traffic environments. This training enables them to attain a better un-
derstanding of the actual navigation circumstances. Both oceangoing merchant ships
and domestic merchant ships are used for this training.

Pilotage training is aimed at having the students learn the work procedure and
practices of a pilot, and therefore, the training takes place onboard an actual ship, un-
der the instruction and supervision of an active pilot in the pilotage district where the
students will be working in the future.

The milestones of education and training based on the curriculum is shown in Fig. 5.
The education and training of 3rdgrade pilots, which lasts for two and a half years, are

divided into five semesters. In Semester 1, SMS training is carried out along with classroom
lectures, and at the end of the semester, ship-maneuvering training using the university
training ship is given followed by training onboard domestic merchant ships. Classroom
lectures and SMS training are continually given in Semester 2, at die end of which training
onboard oceangoing merchant ships is given. Students start to work on aresearch topic of
their ownchoice for their master's thesis in Semester 3. At the beginning of this semester,
students also go through tug boat training, followed by 2 months of practice of pilotage.
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Items

Classroom lecture

SMS Training
Onboard Training

(Training ship)

(Domestic merchant ship)

(Ocean going merchant ship)

Tug boat training

Pilotage training
Research (master's thesis)

Duration
( months)

9,5

4

(1)

(1)

(2)
0.5

10

Semester 1 Semester 2 Semester 3 Semester 4 Semester 5

ftGraduation

Fig. 5 Education and training milestone for 3rd grade pilot

With this experience, they have practical SMS training while having classroom lectures at
the sametime. In Semester 4, after 2 months of pilotage training, further practical SMS
training is provided. In addition, it is required that each student finishes comes his/her
thesis and defends it at the end of the semester.

After having been awarded the Master's Degree Semester 5 comes. This semester
is entirely devoted to pilotage training, which lasts for 6 months.

4. Summary

Wehave given an overviewof a newly established pilot education system in Japan,
and have described the pilot education and training program at TUMSAT.

Peculiar to this new system is the attempt to educate and train, as 3rd grade pilots,
college graduates who do not have any experience as deck officers onboard merchant
ships. Since the majority of pilots are eventually expected to be 3rd and higher grade
pilots who have been trained under this new system, it would not be too much to say
that the safety of the Japanese territorial waters and harbors rests on the quality of the
pilot education and training at our institution.

Advanced theories and newresearch findings on navigation and maneuvering can
be taught through classroom lectures while technical mastery of maneuvering is at-
tained through the SMS training and the practical training onboard the university train-
ing ship and merchant vessels. In doing so, cooperation of our institution and active
pilots is essential. Making the best use of feedback and advice offered by experienced
pilots during both SMS and onboard training, wehope to provide our students with the
best education and training possible where theory and practice complement each other,
thus producing a number of intelligent pilots with a Master's Degree (Engineering).
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PRACTICE AND RESEARCH 

OF MARITIME EDUCATION AND TRAINING 

AIDED ВУ ENGINE Rоом SIMULATOR 

BASED ON "ELIGIBILITY APPRAISAL" 

Huang Jia-Liang1, Cai Zhen-Xiong2, Yang Guo-Haoз 

ABSTRACT 

Using computer simulation, engine room simulator (ERS) is а kind of new tech
nology plant which is economical, safe and highly efficient to teach and train modern 
engineers, International Maritime Organization (IMO) has already adopted it as one of 
mandatory requirements, and given detail specifications of general performance stan
dards and suggestive standards of ERS. At the same time, the maritime education and 
training project (МЕТ) ofIMO proposes that maritime education should Ье performed 
in real or at least simulating environment. Obviously, with the improvement of the 
automation of modern engine room, the comprehensive training of automatic engine 
room to marine engineers appears even more necessary. Designed and organized care
fully, we can fully utilize the advantage of ERS. In addition, preset operating condition 
and fault conveniently in advance, and analyze, and solve the proЫem. It is useful to 
improve the comprehensive abllity of seafarers. 

Кеу words: Maritime education and training (МЕТ); Engine room simulator (ERS); 
Marine engineering; EligiЬility appraisal; Practical teaching 

То train qualified crew, to meet the demands of marine transport, "the Interna
tional Convention on Standards of Training, Certification and Watchkeeping for the 
Seafarers" (STCW Convention), issued Ьу International Maritime Organization (IMO) 
was amended it several times. The 1995 amendments to the Convention entered into 
force in 1997, and then had been implemented in August. The standards for training in 
Simulators is mandatory required, the STCW 78/95 Convention provides that engine 
room simulator(ERS) can simulate the operation of the equipment in ships, achieve 
the practical level of required goals of the training, and include such equipment per-

1 associate professor (Jimei University), PhD candidate (Dalian Maritime University). 
2 professor, dean of Marine Engineering Institute, Jimei University, e-mail: czxw@vip.sina.com 
3 professor, vice-president of Jimei University 
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formance, limitations and possible errors. To meet the performance requirements on
the simulator -"the controllable operating environment, the level of real physical,
behavioral truth, abnormal situation of simulation", STCW78/95 requests that engine
roomsimulator must have adequate emulation environment, so that the trainees can
receive training and can demonstrate the required target skills, which can help trainees
to improve ship operation which is the capacity for rapid reaction and safe operation
capability that the sailors must have.

Seaman is the subjective factor in safe navigation. Crew's competency standard,
according to the generally accepted international standards listed in the STCW78/95
Convention, is the standard or level of knowledge, comprehension, technique profi-
ciency which required normally when carrying out the related duties on board. Ocean
ship engine room simulator can emulate with modemwhole container ships as mother
ship, and can real-time physics emulate the entire process of marinesystems and equip-
mentas core as computer system and as base as physical processes modeling, adopting
the real-time computer simulation technology, multi-media technology and automatic
control technology. The simulation has the same functional operations plate and op-
erational interface as the real ship and has similar training environment as the real
ship engine room.

According to relevant requirements of simulator training and assessment in the
STCW78/95 Convention and the requirements in the "Marine Seafarers Certificate of
Competency Examination, Assessment and Certification Rules" issued by the People's
Republic of China promulgated Maritime Safety Authority(China MSA) , the crewwhich
apply the applications for certificates of competency, must participate in the corre-
sponding professional training, and must pass competency assessment before partici-
pating in the appropriate theoretical examination. It may reflect the actual regarding
degree for the crew's operation ability in "the Convention" and "the Rules" from this
requirement.

i. The Requirements for Teaching
in the "Eligibility Appraisal" Criterion

i.i. Requirements for Teaching Content

The training aim established by the marine major (undergraduate) in the "Ordinary
College Undergraduate Catalog and Professional Profile" issued by the Ministry of
Education(MOE, China) promulgated is -Marine Engineering: bring up the senior
technical talent which has mechanical principles and engineer systems knowledge,
and can be engaged in manipulation of marine engineering, ship power plant mainte-
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nance and repair supervisor and the construction work in the marine transportation
and other institutions, and has third or fourth engineer of qualification in the similar
ships. Meanwhile, it must cover complement requirement of training, certification and
watchkeeping for the ship crew ruled by the STCW 78/95 Convention in the training
objectives of marine engineering professional. The content of each assessment projects
in "Eligibility Appraisal" criterion must be executed by interrelated content of "the Sea-
farers Examination and Evaluate Outline" issued by China MSA,which establishes spe-
cific requirements, standards and procedures for the each assessment of the project.

According to the requirements of "Eligibility Appraisal" standards, the engine room
simulator teaching content is divided into three projects: (1) manipulation and man-
agement of ship main engine and control system; (2) the control and managementof
paralysis ship renewed power and each power system; (3) the operation and manage-
mentof ship power plant. While students in each class (30 persons) are divided into A, B
and C groups, each group has one and a half days to complete the training project in turn.
During the training process, in the fifth day, A, B, C-group online paralysis ship starts de-
part from port and manipulating examination of the finished engine to put in the port.

Evidently, through the normal teaching, the guiding ideology of engine room
simulator training helps the students to fully meet the "Eligibility Appraisal" norms
and related contents. Meanwhile, students can understand the automation equip-
ments of modern ship's engine roomand its daily operations management, and have
a popular perception for the organic links between the entire power plant equipment
and control system. In order to fully meet the needs of the STCW 78/95 provisions of
the convention "Suitable Assessment of the Project" and "Continuing to Demonstrate
Proficiency", as well as the requirements of "Power Station Automation training" and
"Automation System Training" and the corresponding of "Engine RoomSimulator
Training Evaluation Norms"which ordained by China MSA.

i.2. The Request of Teaching Methods and Means

The "Eligibility Appraisal" norms integrate the practice of teaching courses of
somecourses such as the "Marine Diesel Engine", "Ship Auxiliary", "Marine Engineer
Maintenance and Repair" and "Marine Power Plant Technology Management"as the
assessment projects for the "Power Equipment Disassembly and Assembly" and the
"Motivation Equipment Operations"; and the practice of teaching courses of the "Ships
Electrical Equipment and Systems", "Ship Power Station and Automatic Devices", etc,
can combine as a project of the "Ship Power Plant Operations". They indicate the re-
quirements, which relate to the professional marine engineering courses which inte-
grated use of experimental capacity by the "Eligibility Appraisal".

In "Eligibility Appraisal" norms, students not only need to master the principles of
equipment related engine roomsimulator assessment project, but also need to master
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the structure and get involved for the corresponding operation skillfully. Meanwhile,
students should have an integrated operation, maintenance and managementcapabili-
ties of equipment on ship engine room.Therefore, the newrequirements for the simula-
tor practice teaching methods and means of teaching have been put forward. That is
through using modern teaching methods and fully utilizing all types of simulators to
improve the theory and practical skills of the students.

1.3. The Request Equipment of Teaching

At the "Eligibility Appraisal" norms, the simulator for marine engineers to assess
projects mustmeet simulation equipment operation training requirements which were
in charged by the STCW 78/95 Convention and the Chinese authorities in charge of
the ship electromechanical. Anoperational training content contains the five module
systems, namely: ship power station operating systems, main propulsion power plant
operating systems, ship auxiliary equipments operating systems; teachers assess evalu-
ation system, power supply devices. Within this total, the ship power stations operating
system includes diesel generators, power stations and ship load components, etc; Main
propulsion system is composed of the power plant and marine diesel engine services for
the mainframe's power system components; Ship auxiliary equipment operating system
operated by the auxiliary boiler control, oily-water separator operational control, fuel
/ lube oil lightering / decontamination / separator operational control, the sewage
treatment plant operational control, ballast water and fire control operation, the fresh
water generator operational control components; The teacher evaluation system mainly
contains the fault settings or parameters settings platform by teacher, assess perfor-
manceappraisal system managementplatform and the self-checking function device
components; The UPS offers the electric power supply to device uninterrupted.

With the rapid development of modern marine engineering technology and Internet
network, a large number of engineers need to adapt the training requirements of the
modern ship engine roomhighly automated managementskills. Develop and research
ocean ship offshore virtual network operation simulator training platform which based
on 3D virtual reality simulation technology and powerful Internet technologies, and
which has an advanced international level and reveal the true these five systems on
the simulator module operation, control, status and parameters, sound and light alarm
function, etc, in order to achieve practical operation visualization training. The practi-
cal operation training systems displayed can visualize practical operation training and
test far way or spot via the Internet or local operating platform to implement the main
propulsion power plant control system. The virtual platform offers the simulation ef-
fects of the manipulation results. By the Internet, it can rapidly and efficiently learn and
intercommunicate to realize the ship electromechanical equipment operation training
for students' simulating operations.
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2. Reforms and Practice of Teaching System

2.1. Course Setting

In order to achieve the training aims of the marine engineering undergraduate
course and meet the vocation development needs, a frame round of advanced engi-
neering education should be required to draw in the course system and embody the
marine professional characteristics and the post requirements in the teaching content,
optimizing and regrouping the course system in order to better formulate the teaching
outline of the engine room simulator practical operation. Teaching contents mainly
include the three items: the manipulation and management of the main propulsion
power plants and the controlling system, the manipulation and management of the
paralysis ship propulsion power and all power system, the manipulation and manage-
mentof the ship power station. The chief engineer training also includes: the manipu-
lation and management of the step by step remote control system, the manipulation
and managementof the shaft power generation, the manipulation and managementof
the engine roomconcentrating monitoring and the grouping extend and the alarming
system, the fault analysis and eliminating of the main engine and diesel generator and
the main switchboard and so on.

In addition to the practice operation of the engine room simulator, the foremost
importance needs the students understanding and digesting. Teaching practice dem-
onstrates that the training time of the engine room simulator better include to the
simulator laboratory after the students studying the professional courses and finishing
the training of the "Marine Engineering Automation Engine Room".

2.2. Teaching Mode

Course teaching is the fundamental way to the aim. In the teaching process suf-
ficiently exerting the students' main function and the teachers' leading function, as
well as the engine room simulator's function, giving the students more independent
operational opportunities to simulate the ship operation, raising the student's interest
in learning at the same time improving the student's integration ability and diathesis
of analyzing and solving the problems.

Marine engineering students have more opportunities to the international ship-
ping market and more market demand. In order to enhance the marine engineer-
ing students' international competition, the engine roomsimulator training courses
gradually boost bilinguals(i.e. English-Chinese)teaching, the aim not only provides a
real engine roomoperation environment but also enhances the teaching effect of the
professional English.
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2.3. The Supervision of Teaching Quality

According to the requirements of the STCW 78/95 Convention and the marine
education teaching outline established by the ministry of communications(MOC,
China) and the practical operation evaluating outline issued by China MSA,authorizing
the integrated engine roomsimulator practical operation instructor, establishing the
integrated teaching management system documents, including the experiment teach-
ing plan, the experiment teaching task book, using register of the large-scale teach-
ing laboratory equipment, the laboratory log, the graded standards of the experiment
practical operation and so on.

Assure that the whole process of the practice teaching is under the control, a sci-
entific and canonical system needs to be established to evaluate the practice teaching
quality. Formulating the strict teaching plan to each of the practice teaching step and
reasonably arranging every practical operation, establishing the process inspection and
the results examination. Strengthening the examination meansand consummating the
examination procedures and bringing the students practice teaching into the normal
achievement managementin order to enhance the students understanding of the prac-
tice teaching significance and continuously improve the teaching quality of the engine
roomsimulator practical operation.

Weshould build and use a dynamic students competence appraisal system to accu-
rately appraise students' competence, fully develop the competence of humanresource,
improve productivity and provide a new appreciation chance for the development of
enterprise so as to fully use and utilize students' labor resource, and make students
managementmorescientific, standard and modernized.

3. Conclusions

It is essential to accelerate the growth of seafaring personnel to satisfy the need of
the high automation of Engine Roomand none-lifetime employment of seamen, thus,
all kinds of modern training means emerge. Engine roomsimulator is one of them. The
newly incremental contents of the STCW78/95 Convention are to stimulate the study-
ing motivation which different levels, functions and subjects are required to achieve.
That is to say, trainees should demonstrate competence before holding a post on board.
The eligibility can be developed by means of approved ERS training as appropriated.

In a word, to achieve the request of the engine room simulator teaching mode and
teaching content based on "Eligibility Appraisal" criterion, the key is establishing the
cultivating mode adapting to the knowledge economy times, the marine profession
training pay attention to incarnation of the international currency and the position
pertinence and the law regulations, strengthening in training the marine students' pa-

98



^^^=^^^^=^^========:^=^=^===WorldMaritimeExellence

triotism, management capacity, foreign language proficiency, emergency ability and
practical operation capability. Through the engine roomsimulator practical teaching
and integrated training about evaluating items based on "Eligibility Appraisal" criterion,
improving the students' ability of the fault analyzing and eliminating, and the students'
ability of the modern ships' marine engineering management.
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ROLE AND SITUATING OF PRACTICAL TRAINING OF. 
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ABSTRACT 

According to STCW Convention requirements and Polish Maritime Administration 
regulations seatime necessary to obtain watch officer license should Ье minimum 12 
months. Gdynia Maritime University within 5 years of study on Navigation Depart
ment arranging in summary 4,5 months of sea practice on board 2 training ships "Dar 
Mlodziezy'' and "Horyzont П". Detailed programs of period of board training will Ье 
shown with connection with whole education period of study in Gdynia Maritime 
University. System of assessments of individual students practiceship called: "OS / 
АВ training'', "Radar training'', "Shiphandling training" as well as contain of Record 
Book of outstanding period of 7,5 months of training on merchant fleet vessels will 
Ье shown in paper. Actual system of education in Poland and Gdynia Maritime Uni
versity and necessary changes of system due to Bologna Agreement requirements will 
Ье presented. 

INTRODUCТION 

Over the generations, the education of professional officers has undergone many 
evolutions. Today's maritime universities, academies and faculties using advances 
methods of teaching, modern simulators and other sophisticated equipment have to 
not forget that practical training play invaluaЫe role in officers education. Training 
ships and on-board practice give students and cadets an opportunity to practice their 
skills under control of experienced teacher and seafarers. 

On AGA-7 of IAМU in Dalian last year was estaЬlished а new International Work
ing Group named "On-board training" what confirmed importance of training ships in 
modern seafarers education. 
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Mypapers and presentation is my contribution to that initiative and I believe it gives
a chance to exchange of experience between IAMUMembers.

Plan of presentation:
Short presentation of Gdynia Maritime University
Actual structure of education on Faculty of Navigation
Contents of on-board training
Expected changes in field of on-board training in future
Conclusions

Short Presentation of Gdynia Maritime University

The oldest Polish Maritime School was established in 1920just after receiving of In-
dependence after over hundred years of occupation of Russia and Germany. From1920
till 1930 our Maritime School was located in small town TczewonVistula River, 50 km
SE of Gdansk / Gdynia. Polish government bought in 1921 first training vessel "Lvov"
(ex "Nest" build in Birkenhead in England in 1868) for the price of247.000 USD.

In 1930 training vessel "Lvov"was replaced by "Dar Pomorza" (build in 1909 in
Hamburg, bought for money collected by people from northern part of Poland - Po-
morze). This is why the name in Polish means "Gift of Pomeranian".

In the same year 1930 State Maritime School was removed to special new building
campus in Gdynia where we are placed up to these days. In period 1939 - 1945 our
State Maritime School was removed to Great Britain (near Southampton) and after
II World War in autumn 1945 the School returned to Gdynia and till 1968 was acting
as post - secondary technical education college. Our training vessel "Dar Pomorza"was
relocated in 1945 from Sweden where was interned during the II World War.

From 1968 school received an position of Higher Education School and name
Gdynia Maritime Academy. From 5th of December 2001 Academy was restructuring
into Gdynia Maritime University according to Parliamentary Act.

The history of University all the time is strictly connected with training vessels "Dar
Pomorza" (actual floating museum) and replaced her in 1982 "Dar Mtodziezy" ("Gift
of Youth") [Fig.l and 2].

From50thies parallel to tall ships Gdynia Maritime University owned few non-sail-
ing training vessels [Fig.3]. The newest one "Horyzont II" is in operation from 2000
[Fig.4 and 5].
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Figure 1. Sailing training ship ofGdynia Maritime University - "DarMlodziezy"

Ow ner Gdynia M aritim e University

Hom e port Gdynia, Poland

Call sign SQLZ

Class of ship KM IF

Length overall 108.815 m (w ith the bow sprit)

Length of the hull 94.8m

Beam 14.O m

Height to the upper deck 10.05 m

Height to the m ain (bulkheads) deck 7.815 m

M axim um average draft 6.37 m (in the seaw ater)

BRT 2384.85 1

NRT 335.37 1

Em pty ship w eight 2086.2 1

Displacem ent 2946.0 1

Height of the forem ast 49.5 m

Height of the m ainm ast 49.5 m

Height of the m izzen 46.5 m

Sail area 3015 sq m

Speed under the sails The fastest day's run: 264,7 Nm

m eans ll.29 knots

The fastest w atch's run: 56.1 N m

m eans 14.2 knots; tem porary speed 16.5 knots

Auxiliary engine Cegielski - Sulzer type 8 AL 20/24

2 * 750 PS (552 kW )
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Speed under pow er econom y speed : 9 knots

m axim um speed : 12 knots

Perm anent crew 40 persons plus up to 4 teachers

T rainees 120

Fresh w ater 347 1

Engine fuel (gas oil) 219 1

Figure 2. Details of sailing training ship - "DorMlodziezy"

N am e of the ship
Y ears of

L [m ]

B [m ]

D im ]

H P [kw ] Com m ents
operations V [kn] C adets cap acity

"Turlej ski" 1954 - 1985

59,23

9,05

5,70

1100,00

10,00

Ex - fishing traw ler

34 cadets

I' H oryz ont" 1963 - 199 9 33,00

6,70

3,40

428,00

10,50

Ex - fishing traw ler

26 cadets each

'zen it" 1965 - 19 99

'A . G arnuszew ski" 1974 - 1989

12 1,90

17,03

7,80

5500,00

12,00

Build for training purposes

120 cadets

'H oryzont II" 2000 - ....

56,34

ll,35
5,33

1280,00

12,00

B uild for trainin g purposes

43 cadets

Figure 3. Non-sailing training vessels of Gdynia Maritime University

Figure 4. Research training ship ofGdynia Maritime University - "HoryzontH"
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O w n er
G dynia M aritim e U niversity
H om e p ort G dyn ia, P oland

Class of ship KM Research / Training Ship [1] L2 A UT

Length overall 56.34 m

Beam ll.36 m

H eight to the upper deck 6.29 m

H eight of the m ast from the w ater line 21,75 m

D raft 3.90 m ; 5.33 m includin g the keel

T otal tonnage 1321

N et tonnage 396

D eadw eigh t T onnage 288

M ain Engine Typ e 8 S 20 U D -H .Cegielski - Szuler
Pow er 1280 kW
N om inal rotational speed : 1000 rpm

M ain G enerator T ype: D 2840 LE-D EM P/M A - 3 units
O utput: 301 kW feach one) - 376 kV A

A uxiliary G enerator Type: D 2866 TE-D EM P/M AN - 1 unit
O utput: 158 kW

A djustable Pitch Propeller: CP 65 W A RT SILA , D = 2.1 m

Thrusters Type: STT 10 LK Schottel
O utput: 125 kW

Speed 12 knots

N um ber of persons 57 (including 16 perm anent crew m em bers)

Fresh w ater 60 1

Engine fuel (gas oil) 265,6 1

Figure 5. Details of research training ship - "HoryzontH"

Age of
Student

24"

22- Gdynia Maritime University

High school
10-12

Gymnasium
7-9

Primary school
1-6

Fisure 6. Actual education structure in Poland
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Figure 7. Plan of study - Master of science Sea transport

Gdynia Maritime University 2007

GRADUATION

3 diplomas

Figure 8. Certificates of graduated deck students of Master of Science course.
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The students of our University also undergo apprenticeship on board merchant's
vessels in order to require professional qualifications necessary to perform their pro-
spective officer function. On 01 September 2007 there are 4 faculties, 20 specialties
and total number of 7500 students.

Actual Structure of Education in Poland

Frombeginning of 90thies after democratic changes in Poland a newnational sys-
tem of education was established based on European standards and Polish educational
traditions which replace soviet system throw on in Poland. Actual structure of educa-
tion in Poland and position of Gdynia Maritime University in whole system is presented
in figure 6. All candidates should pass final exams in high schools and results of above
presented in percentage on official personal certificate are the base of qualification to
any of University / faculty.

Gdynia Maritime University keeps a limit of 150 places for initial year of education
on navigational faculty. About 150 cadets on 1st semester only apr.100 students gradu-
ated. All hours of study are distributed at it shown on picture [Fig.7].

All graduated navigator receive 3 diplomas [Fig.8] :
Master of Sciences after completing all topics and preparing special diploma
work which subject is individually known for every student in VI semester.
Full period of study - 5 years,10 semesters. First group of subject (1-14) is
minimumrequired by Polish Ministry of Higher Education for Master of Sci-
ence course. Second group all subject (15-33) should be compare with STCW
Convention requirements.
Non-commissioned navy officer in reserve. Military training contains 400
hours, practically one day a week in 4 first semesters.
Watch officer license.

On Board Training Period

According to minimal STCWrequirements all cadets of faculty of navigation should
spend 12 months on-board training and merchant fleet vessels. Existed in the past Pol-
ish standard model of education required 18 months of sea period was received lowest
officer license. Due to lower STCWrequirement Polish Maritime Administration mini-
mized obligatory period of sea practice in 1990 to give Polish cadets equal chances on
international labor market. Maritime Administration very strictly checked every day of
sea practice confirmed in student seamen book.

Ambition of GMUis to guarantee required sea period during 5 years of study.
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3 FIRE PREVENTIO N AD D FIRE FIGH TING ll 0
included in FIRE PREVENTION AND FIRE
FIGHTING TRAINING

3 I I 2 m o nth "DA R M l O DZ IE2 Y " N AV IG A TIO N

4 PER SONAL SAFETY AND SOCIAL
RES PO NSIBIU TES
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included in FIRE PREVENTION AND FIR E
FIG HTING TRAINING

蝣10

iB S h i T O TA L 12 M O NT H S 蝣 I

Figure 9. Plan of on-board training and curses during study.

Practically every student after completing of 10th semester is able to present to
Maritime Administration Office 12 months of on-board training and practically can
start with officer carrier after University's graduation. University offered 4,5 month on
training ships and minimum 7,5 month on merchant fleet vessels. [Fig. 9]

Fewyears ago Faculty of Navigation had to cancel first period of on-board train-
ing - 2 weeks just before starting of first semester. In this period cadets completing 4
obligatory courses staying in campus without embarking on one of training vessel. Dur-
ing first and second semester what is the most difficult for new cadets about 20-30%
have problem to pass academic basic subjects (mathematics, physics and chemistry).
Natural academic selection eliminate dozens of cadets and cost of initial on-board train-
ing, seamen books, required courses etc. were decreasing rapidly. [Fig. 10]

First on-board training about 1 month is in summerafter completing 2 first semesters.
Second period of on-board training is placed after IV semester of study. Long 2

month voyage after completing most of academic and professional subject with assist
of few professors there is practical confirmation of knowledge of seafarers.

I ll year Vyear

1 2 3 4 5 6 7

CS)

1 2 DARMLODZIEZY-OS/ABtraining

(|j| ($i HORYZONT II - Radar and shiphandling training

^) Merchant fleet vessels

Figure 1 0. Schedule of on-board practices during studies
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Third period of on-board training there is 2 weeks training on board training ship
"Horyzont II". This is professional radar/bridge practice. Student of navigational fac-
ulty are able after 2,5 month of training to receive O/S (ordinary seaman) license in
Maritime Administration Office. What give them advantage to find cadet position on
merchant fleet vessels with obligations and salary of O/S. Many shipowners have no
cadets positions on Minimal Safe Manning Documentand O/S position help to locate
cadets on board.

Forth period of training beginning in June and finish in October next year - there
is practically 15 consecutive months. This is period for boarding for one/two or some-
times 3 different ship to cumulate total period up to 8-8 months (student study calculate
all written in seamen books periods/days to be sure that in summaryis minimum1 1,5
months knowing that on 5 year of education University training guarantee one more

5. MANOEUVRABILITY ON BOARD TRAINING

Period of on-board training:
The place of on-board training:
Duration of on-board training:

semester IX
training vessel Horyzont II
2 weeks

A. Generalprogram- 112 hours (14 days x 8 hours)

1. Complex watchkeeping and port watchkeeping as it is described in 'On Board
Training Record Book For Deck Cadets' under supervision of watch officers.

The subject of exercise
M a n o e u v r in g  -  ( 5 8  h o u r s )

1 . I n d i v id u a l  m a n o e u v r in g :

P r e p a r in g  a  v e s s e l  t o  m a n o e u v r in g .

2 . F a m ili a r is in g  a n d  c h e c k in g  s h ip ' s  m a n o e u v ri n g  in f o r m a tio n .

3 . R e p o r tin g  to  P o rt  C a p ta in ,  V T S  s ta tio n ,  e t c .

4 . B e r th in g  a n d  m o o r in g .

5 . U n m o o r in g  a n d  u n b e rh in g .

6 . L e a d e r s h ip  in  m a n o e u v r in g  o n  f o r e  a n d  a ft .

A s s is t i n g  in  e x e r c is e  -  5 4  h o u r s .

1 . I n d i v id u a l  w a tc h k e e p in g  p r o c e d u r e s .

W a t c h k e e p in g  /  P r e p a r a tio n  t o  w a t c h  /  T a k e  o v e r  th e  w a t c h .

2 . L e a d i n g  th e  v e s s e l  in  t ra j e c t o r y  u s in g  e v e ry  a v a i la b l e  n a v ig a t io n a l  e q u ip m e n t .

3 . A p p r o a c h in g  to  a n c h o r a g e .

4 . D r o p p in g  th e  a n c h o r  a n d  h e a v e  u p  th e  a n c h o r .

5 . C h a n g e  th e  w a tc h e s .

1. Mooring and unoomring proceed during the daytime. Exercises are lead by each
trainee in turn after checking manoeuvring theory. Trainees are obligated to use
English commands during the manoeuvring.

2. Trainees drop anchors and heave up by themselves under the supervision of watch
officers.

Figure 1 1. Example of general program offifth on-board training
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fifth on board period called "maneuvering training" in 2 weeks periods in groups of43
cadets (max. capacity of training ship "Horyzont") [Fig. 1 1].

Everyone from 5 periods of on-board training has special program as well as train-
ing record book (for merchant fleet vessels). On Board Training Record Book includes
sea training tasks for deck cadets. During this training cadets gains professional skills
and experience necessary in the work as a watchkeeping officer. On board training
skills gained according to the program included in the Training Record Book fulfill
the minimumrequirements for certification as an officer on charge of navigational
watch. During sea training the cadets learns to combine theoretical knowledge form
Maritime University and practice. It allows the future watchkeeping officer to learn the

job in modern and automated seagoing ships. Sea training properly integrated with
theoretical education is necessary for an officerof a contemporary ship. Practical train-
ing should be compared under supervision of the master, chief officer and designated
supervising officers. Properly filled Training Record Book is evidence that the trainee
has achieved professional skills and experience required in the standards of compe-
tence according to the Code A of Convention STCW 78/95. That is why the Training
Record Book should be precisely filled up. The Training Record Book will be submitted
to the Polish Maritime Administration, where the trainee applies for the watchkeeping
officer's certificate [Fig 12].

Additionally Gdynia Maritime University required 8 sets of additional records ex-
actly checked by selected professors of professional subject:

Navigation
Celestial and Satellite Navigation

Figure 12. On board training record book
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Colreg
Meteorology
Bridge / deck equipment
Ship construction and stability
Cargo handling
S hipmanagement

Student received marks as a acceptance and confirmation of passing required topics,
subject, reported from every type of vessels. Before on-board period professor informed
student and gave written instructions about contents of report and their expectation.

Expected Changes in Gdynia on-Board Training System

Weall in Gdynia Maritime University are very satisfy with actual existing system
of on-board training 4 month on training ship and 8 month on merchant fleet. Polish
Maritime Administration understands above as optimal standards also in 2010.

Unfortunately due to Bologna Agreement which makes obligatory of 3 phases of
higher education Gdynia Maritime University is pressed by Ministry of Higher Educa-
tion to change actual 5 years Master of Science course for 2 steps: 3,5 years Bachelor
of Science and 1,5 years Master of Science course. The 3rd remain course doctor of sci-
ence course [Fig. 13].

Age of
Student

24"

22"

19"

Ph. D.

MSc (3 semesters)

BSc

7 semesters

High school
10-12

Gymnasi um
7-9

Primary school
1-6

Figure 13. Education structure after implementation of Bologna Agreement.
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The newprepared detailed program of first step unfortunately gives no chance
to cumulate all necessary knowledge on in future officer on management level and
obligatory 12 months on sea practice what is realized in actual Master of Science 5
years schools [Fig. 14]

Figure 1 4. Certificates of graduated deck students of Bachelor of Science course after
implementation of Bologna Agreement.

Youngofficers graduated as 'final product" of Gdynia Maritime University should
have full knowledge of navigation, shipbuilding, ship stability and other subjects. It is
not realistic to divide above subjects in two separate courses for Bachelor of Science (7
semesters) and Master of Science (3 semesters). Proposition of finish the first course
onoperational level only and the second course onmanagementlevel is completely not
realistic in maritime sector. Nobody agree in Europe and Poland to divide for example
medical studies for two different courses. Graduated doctor of medicine should have
professional completely knowledge not only part of them.

President and all staff of Gdynia Maritime University are still permanently and
desperately acting to receive from Polish Ministry of Higher Education acceptation for
keeping one integrated Master of Science 5 years course, but as a State budget Univer-
sity we are fully contingent on Ministry decision.

Conclusions

1. Existing system of three diplomas (Master of Science, Watch officer, non-...)
and 5 years study period is a result of many years of experience of Gdynia Maritime
University teachers as well as practiced captains and ship owners.

2. Distribution of time on-board training and rest of study is optimal [Fig. 15].
3. Existing system allowed young officers developed professional carrier without

1,5 year brake for the second stage of academic education. This period of Master of Sci-
ence study cuts the links with employer and regress practical skills.
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66%
AT ACADEMY

34%

ON BOARD TRAINING
Figure 1 5. Distribution of on-board and at academyperiods in weeks on Master

of Science course on Deck department

4. Graduated officerform Gdynia Maritime University has a privilege to not par-
ticipate in course preparing for Chief Officerexamine in Polish Maritime Administra-
tion. Other officers without academic background have to take part in 15 weeks Chief
officer special course.
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SAFETY CuL тuRE, 

тнЕ CuRE FOR НuмлN ERROR: А CRITIQUE 

Ehab Etman & Ashraf Halawa1 

ABSTRACT 

Since the initial adoption of maritime safety standards, the focus was always on the 
ship's design and equipment; nevertheless, many studies have revealed later that hu
man factor and human error are the main reasons contributing to marine accidents. 

Ву the mid 1980's the International Maritime Organization (IMO) gave attention 
to the role of human factor in the maritime accidents. IMO have adopted the concept 
of implanting the safety culture in shipping industry. 

The most significant instruments which were introduced to create safety culture are 
the International Convention on Standards of Training, Certification and Watchkeep
ing for Seafarers (STCW 78/ 95) convention and the International Safety Management 
(ISM) code. 

After five years of implementing the two instruments, important questions which 
raise themselves now are: have ISM Code and STCW convention achieved their initial 
objectives related to the improvement of human performance in ship operations. More
over, is safety culture rooted in the shipping industry? 

Keywords: Maritime safety, human factor, human error, marine accidents, safety cul
ture, ISM Code, STCW convention, human performance. 

I. INTRODUCТION 

The Sinking of SS 'Titanic' on 1912 was the initial incentive for the international mari
time community to set up safety standards in order to reduce accidents at sea, and that 
resulted in the adoption of SOLAS convention and later led to the estaЫishment ofIMO. 

Initially, the main focus was on enhancing the technology of ship design and opera
tion, as well as introducing regulatory system on international basis to ensure safety 
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at sea and preservation of the marine environment, over and above, the adherence of
ships crew and operators to such regulations.

However,there wasa lake of attention to the human/system interface, the so called
humanfactor, and the role of the human in maritime accidents. Factors such as sophis-
tication of modern ships, multinational crew, the lack of proper competency, education
and training system and manyother resulted in the increase of the number of maritime
accidents as a result of human errors, which has established the need for improving
the performance of human element, by studying the causes of human error and how
to overcomeit.

Salvendy (1997) has defined Humanfactor as a discipline regarding human abili-
ties and limitations in relation to the design of systems, organizations, tools etc. Impor-
tant parameters are safety, efficiency and comfort.

Humanerror is defined as a result of observable behavior originated from psycho-
logical processes on different levels such as, perception, attention, memory,thinking,
problem solving, decision making, evaluated against someperformance standards, ini-
tiated by an event in a situation where it was possible to act in another wayconsidered
to be right (Senders & Moray , 1991).

2. The factors effects the role of human in shipping

The humanrole is vital in the shipping industry; ships require well trained and
motivated crew in order to operate safely and efficiently. Recognizing that most of
the accidents are preventable and normally occur following unsafe action or failure
to correct procedure, seafarers need to be provided with the appropriate tools and be
properly trained to perform their duties safely and efficiently. In other words the qual-
ity of output mainly depends on the quality of input.

According to Squire (2006), the personal output of the seafarer is dependent of
seven needs:

2. 1 : Competence: the seafarer's level of competence will depend not only on good
and effective education and training and realistic competencies, it also on the
ability to absorb knowledge and to understand the subject and his own skill
and proficiency.

2.2. Attitude: the seafarer's attitude towards education and training will be given
by his mental ability, intelligence, personality, character and sensitivity. Self-
awareness and self-evaluation are the key drivers.

2.3. Motivation: motivation is driven by good communication, direction, team-
work, empowermentand character building in order to provide the seafarer
with a sense of leadership, interoperability and adaptability.
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2.4. Happy and healthy life style: a happy and healthy life style through the en-
couragement of a balanced diet, good hygiene, exercise, rest and recreation,
together with acceptable standard of habitability and regular medical screen-
ing, including drug and alcohol testing, will ensure that the seafarer has the
energy, physical fitness, physical strength, stamina and a sense of wellbeing
to enable him to do thejob.

2.5. Safe and secure working environment: good ergonomics, safe working prac-
tice, the provision of protective equipments, together with the proper physical
security will lead to an improved safety culture and greater security aware-
ness.

2.6. Self-actualization: personal ethics, conscience, cultural integration and leader-
ship, together with proper supervision and adequate remuneration can gener-
ate a sense of pride and purpose, identity, conviction, trust, expectation, real-
ization, belonging, loyalty, esteem, fellowship and personal security.

2.7. Moral values: Moral values are equally important; an awareness of the vari-
ous religious beliefs, together with one's personal faith and self-discipline are
drivers towards cultural awareness.

It's the role of maritime administrations to ensure that many of the above men-
tioned needs are satisfied, such as the establishment of good maritime education and
training (MET) system, living conditions onboard, the working environment, working
and rest hours, and most of all, verifying that the ship is complying with all the national
and international regulations related to safety, environmental protection and seafarer's
rights.

On the other hand, ships-owners are responsible for providing safe and secure
working condition, decent working and living conditions, and reasonable terms of em-
ployment among other needs. Subsequently, it's the duty of seafarers themselves to
use all the available tools to satisfy their needs.

3. The Role of Human Factor in Maritime Accidents

Accidents are unplanned and unintentional events that result in harm or loss to
personnel, property, production, or nearly anything that has somevalue. Consequently,
these losses increase the operating costs.

The IMO's Code for Investigation of Marine Casualties and Incidents defines marine
accidents as, an occurrence or event being caused by, or in connection with, the opera-
tion ofa ship bywhich the ship or any person is imperiled, or as a result of which serious
damage to the ship or structure or the environment might be caused.

Talley (2002) has classified the main causes for maritime accidents as follow:
3.1. Flag of convenience

117



World Maritime Exellence

3.2. Doubts about the vessel safety enforcement performance of classification so-
cieties

3.3. Shirking crew size
3.4. Vessel maintenance
3.5. The aging of world fleet of dry cargo vessels
3.6. Insufficient fire protection and instability of ferry vessels
3.7. Humanfactor

Itotal loses

Figure (1): Statistics on total loses of ships of100 GTand above and losses of lives as a
consequence to the total losses

(source: IMO causality statistics and investigations, very serious and serious casualties
for theyear 2003)

It seems to be commonknowledge that a majority of accidents are actually caused
by human factors or humanerror. Recently, an analysis of 187 instances of groundings
and collisions carried out by IMO's Sub- Committee on Flag State Implementation (FSI)
indicates that in 150 cases 80 per cent the human element was a contributory factor
(E.Mitropoulos, 2006); the analysis indicates also that there are fewer accidents are
caused by technical failure.

According to O'Neil (2000), the shipping industry cannot go on this way, with over
1000 deaths from accidents among seafarers every year. The authors believe that per-
haps the causes of 100 percent of marine accidents are related to the influence human
factor, taking into considerations the human factor aspects also from other parties than
the seafarers.

Nevertheless, when considering maritime safety it is necessary to address both the
human element and the technical solutions, taking into consideration that human er-
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ror maybe due to an error in the equipment design, ship design, the lack of proper
maintenance on board or the way the ship's management is operating. Many aspects
of ship design that have a direct impact on human performance, such as ship motions,
accessibility, lighting and noise levels and basic habitability.

According to UK P&I club, human error costs the maritime industry $541 million
a year. From their own analysis of 6091 major claims (over $100,000) spanning a
period of 15 years, the Club has established that these claims have cost their members
$2.6 billions, 62% of which is attributable to human error.

Anumberof studies were conducted in the recent years in order to study the role of
humanfactor in marine accidents, in particular, why people do mistakes? Of course not
all authors and researches agreed on every cause, but there was a great deal of harmony
onthe results of why people do mistakes in the maritime industry.

The UKP&I club stress that latent failures frequently stem from decisions higher up
and such failures can be hidden in one or more of 1 1 categories: Procedures, Hardware,
Design, Maintenance Management, Error Enforcing Conditions, Housekeeping, and
Incompatible goals, Communication, Organization, Training and Defenses.

Probably, there are manylessons to be learned from the experience of other indus-
tries, to prevent the marine industry learning the same lessons the hard way. Most of
analysis of human error has been aimed at improving understanding, and its remedial
value has not been fully exploited.

The American Bureau of Shipping (ABS) acquired 150 accident reports from the
website of the Australian Transportation Safety Bureau (ATSB), attempting to codify
the causal factors of each accident. Based on that review figure (2) presents the da-
tabase over the period 1992 to 2001, which suggests that human error was primarily
responsible for approximately 85% of maritime accidents.

Non Hum an Error
G roup 15% Situation

Aware ness
G roup 28%

M GM T G roup 25%

Hum an Errors3%

R isk G ro up 29%

Co ntro l L I C ontrol
Stra tegy ¥ / E xecution 3%

 5%Navig ationEx ecution j2 2% ;S ituationA w a re ness29%

    S ituationN aviga tion L /  I A sse ssm ent15%  26%" 1 i

Figure (2): Accident Causation by
Qualitative Groupings for ATSB Data
(Source: ABS Review and analysis of

accidents Databases: 1 991-2002 Data)

Figure (3): Top-Level breakdown of near
root causes for human error induced

accide n ts
(Source: ABS Review and analysis of

accidents Databases: 1 991-2002 Data)
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Figure (3) presents accident data for accidents and incidents cited as being primar-
ily caused by human error. Shownin the figure is the top-level breakdown of near root
causes for the human error category. The figure shows that the situation awareness and
situation assessment are the primary area of human error, with over 50% of human
errors falling into this category.

Numerousother causes of marine accidents were identified and categorized into human,
environmental, including j ob, task, equipment, organization and management.The common
humancauses of accidents include: stress, isolation, fatigue, carelessness, operator error, cal-
culated risk, improper loading, lack of training, cultural differences, lack of communication,
lack of motivation, error in judgement, lack of knowledge and physical impairment.

4. The human factor in the work of IMO

By the mid-1980s, the international maritime community became anxious about
the number of major maritime accidents continued to occur despite the IMO's stringent
technical standards. Studies revealed that the human element was present in a vast
majority of maritime casualties. Accordingly, IMO gave attention to the human element
of daily ship operation and ship management.

In 1991, Maritime Safety Committee (MSC) / Marine Environment Protection Com-
mittee (MEPC) working group was established on the role of the human element in
maritime casualties and since then several Assembly resolutions have present "the hu-
manelement vision, principles and goals for the Organization" (resolution A.850 (20)
updated byA.947 (23)) and requested the IMO Committees to focus their attention on

"shifting emphasis onto people" (A.900 (21)).
The working group continues to meet annually. In 2006 the working group ap-

proved a checklist for considering humanelement issues by IMO bodies ; strengthening
of human element input to the work ofIMO; framework for IMO consideration of ergo-
nomics and work environment; and the Organization's strategy to address the human
element, which includes a related action plan.

In addition to the key human element regulations include the STCW Convention
and the ISM Code, IMO has also developed guidelines for the investigation of human
factors in marine casualties and incidents, included in the IMO Code for the Investi-
gation of Marine Casualties and Incidents, and comprehensive guidance on fatigue
mitigation and management has been published.

The STCW Convention requires that all seafarers to be properly qualified for the
position that they hold on board. Meanwhile, MSC agreed that a comprehensive re-
view of the STCW Convention and STCWCode is needed, in order to ensure that the
convention meets the newchallenges facing the shipping industry including, the rapid
technological advances today and in the future.
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The ISM code was developed to provide a framework for the proper development,
implementation and assessment of safety and pollution prevention management.Ad-
ditionally, the ISM Code requires that ship-owners define the responsibility, authority
and level of competence required of each crewmember.Moreover,the ISM Code, is an
instrument that encourages the cultivation of a safety culture in the maritime industry
by setting international standards for the safe managementand operation of ships and
for pollution prevention

Meanwhile, MSC/MEPC working group is studying the impact and effectiveness
of the ISM Code, based on the data collected, the report concludes that where the ISM
Code had been embraced as a positive step toward efficiency through a safety culture,
tangible positive benefits were evident; and ISM Code compliance could be made easier
through a reduction in the administrative process (Sekimizu, 2006).

5. Safety Culture in Shipping

Kuo(1998) define safety as a perceived quality that determines to what extent the
management,engineering and operation of the system is free of danger to life, prop-
erty and the environment. In the other hand, Oxford dictionary defines safety as the
freedom from danger. Moreover, safety can be defined as the freedom from unaccept-
able risks/personal harms, additionally, safety can also be defined as, measures and
practices undertaken to prevent and minimize the risk of loss of life, injury and damage
to property and environment.

Culture is a way of life; the customs, beliefs and attitudes that people in a particular
group or organisation share. Perhaps, culture is behind the reason why certain group of
people or nationality behave in a similar manner, or prefer particular type of food and
certain way of life, for instance, occasionally it's possible to guess somebody's national-
ity from his body movesthe so called body language.

Asafety culture meansthat safe and proper methods of shipping and doing business
in the maritime industry are not only economical, but a way of life. Moreover, safety
culture of an organization is the product of individual and group values, attitudes,
perceptions, competencies and patterns of behavior that determine the commitment to,
and the style and proficiency of, an organization's safety management (O'Neil, 2002).

In addition, safety culture can be defined as a subset of the organizational culture,
organisational culture is the product of multiple interactions between people (Psycho-
logical), jobs (Behavioural) and the organisation (Situational). It therefore becomes
evident that an effective safety culture requires the active collaboration between man-
agement and the workforce.

Individual seafarer must believe that safety is important; it is not possible to create
a strong safety culture if people do not believe that safety is everyone concern. Safety
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culture often involves changing the way people think, it's important that the manage-
mentbehave in ways which demonstrate 'Safety Comes First' example is the most ef-
fective way of creating a strong Safety Culture.

The goal of everybody must be making the working condition safe. Bearing in mind
that, safety is not a problem which can be solved and then put aside. It is permanent
feature of how everyone on board works and lives. O'Neil (2002) has emphasized that
the crew members on board a ship will observe and be sensitive as to whether the
company not only complies legally with all the appropriate safety and environmental
requirements, but also the manner in which compliance is approached.

Creating a good company culture goes beyond compliance with regulations. It goes
well beyond looking for the last dollar in profits. It requires a companyvision of keeping
the goals of each individual at a higher priority than the sole pursuit of profits (Chawla,
2004). There are perhaps three components to introduce genuine safety culture, commit-
mentfrom top, measuring the scale of the problem, and finally changing the behavior.

IMOhave realized the importance of promoting safety culture concept in shipping,
despite the significant differences of IMO memberStates, particularly in their abilities
to make the necessary institutional change as well as developing their humanresources.
IMO instruments and standards will be effective only, if the safety oriented attitude is
established. Amongthe instruments and standards adopted by IMO, STCWconvention
and ISM code.

The ISM Code were designed to influence the process aboard ships and within
shipping companies and contribute to the mental attitude necessary for the promotion
of safety culture in shipping. According to IMO resolution A.788 (19), the application
of the ISM Code should support and encourage the development of a safety culture in
shipping. Success factors for the development of safety culture are, inter alia, commit-
ment, values and beliefs.

6. An overview on the impact of introducing
safety culture concept in shipping

Its nearly five years since the date of the full implementation of STCWconvention
and ISM code in 2002, perhaps it's time to review and assess the impact of those two in-
struments in establishing the safety culture in daily routine work onboard ships, in order
to establish realistic and valid safety managementstandards, taking into consideration
the nature ofhumans as well as the factors influence the role of human in shipping and
the potential incompatible goals between safety and productivity.

Twoquestions raise themselves now:
à" Have ISM Code and STCWconvention achieved their initial objectives related to

the improvement of human performance in ship operations?
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à" Has safety culture rooted in the shipping industry?
Manyshipping statistics show some positive and negative signs, which appear in

the annual shipping causality statistics of different causes. In some cases, difficulty in
coping with international conventions and instruments were the main reason behind
the failure of implementing genuine safety managementsystem in some shipping com-
panies, probably because of the huge administrative work which have be done by the
tiny crew.

It has been recognized that there have been marked improvements in the casu-
alty records and that fewer ships and fewer lives are being lost at sea than was the
case a decade ago. The records also show that there has been a concurrent decline in
the amount of pollution entering the marine environment from vessels transiting the
oceans (O'Neil, 2002).

Madsen (2000) believes that the present trend of increased mobility of crewmem-
bers and reduced contact between the shore-based organization and the seafarers
makes it more demanding to build a genuine safety culture. The whole industry is
engaged in a fight for talent, showing that experienced and competent crew is in
strong demand.

In 2006 The Norwegian classification society (DNV) has performed a survey among
4,000 seafarers based on a questionnaire imitated from the aviation industry by the
Danish Maritime Institute, University of Texas, Ris0 National Laboratory and DNV.The
survey shows that:
à" 50 per cent of the seafarers confirm that they break safety procedures frequently.
à" The top 25 shipping companies have an accident frequency of only 15 per cent

compared to the bottom 25 companies.
à" The average ship operator has a potential of 70 per cent reduction in accident fre-

quency measured against the best performers.
Concurrently, the DNVhas verified 300 training providers globally as part of a

quality improvement project, and revealed that more than 50 per cent under-perform
according to best practices regarding facilities, course content and instructor qualifica-
tions. This demonstrates that lack of relevant qualifications represent a serious safety
risk in shipping.

According to the chief executive of DNV, International requirements for qualifi-
cations and training can only make shipping safer if all parties perform in line with
the intentions. Our findings show that there is a gap between documented and actual
qualifications, for instance when it comes to basic safety skills, and a need for much
morefocus on building a safety culture (Madsen, 2006).

Figure (4) and figure (5) presents the average monthly total loss of ships due to
accidents for three years prior to the full implementation of both STCWconvention and
ISM code, and three years after their implementation. The authors see no significant
change or drop in the number of totally lost ships.
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Table (1).Reported total loses by month 1 997-1 999for merchant ships of500 GT and over

M o n th
N o. o f

1 9 9 7

1 0 0 0 1 0 00 N o. of

19 9 8

1 0 0 0 1 0 0 0 N o . of

1 9 99

1 0 0 0 10 0 0

ships g t d w t ship s g t d w t ships g t dw t

J an u ary 12 9 6 16 7 9 4 9 7 9 6 7 3 10 9

F eb ru ary 8 105 19 1 8 4 0 6 7 2 4 4 5 6

M arch 10 Q Qo o 14 1 1 1 2 8 16 14

A p ri l 8 18 2 0 6 3 9 5 4 3 19 3 8

M ay 4 3 5 9 5 2 6 3 1

Ju n e 6 6 1 9 4 6 4 9 7 5 Î V ^ H I

Ju ly 3 4 2 7 7 4 30 4 8

A u g u st 6 15 2 2 6 87 7 9

S ep tem b er 6 7 2 12 0 4 4 8 5 8 î B !蝣 蝣

O ctob er 7 4 8 6 4 1 5 6 0 9 2 !̂ E !
ĵ ^ ^ B I

N o v e m b e r 13 9 4 9 3 7 4 3 7 0 !蝣 ｻ

D ece m b e r 5 8 7 15 8 9 4 7 7 3

T otal
M on th ly 8 8 7 6 1 1 15 7 8 0 5 19 7 2 6 19 1 5 1 2 17

A verag e 7 6 3 9 6 7 4 3 6 1 5 3 8 5 4

Table (2). Reported total loses by month 2003-2005for merchant ships of500 GT and over

M o n th
N o. of

2 0 0 3

10 0 0 100 0 N o. of

2 0 0 4

1 0 0 0 1 00 0 N o . of

2 0 0 5

10 0 0 1 0 0 0

ships g t d w t ships g t d w t sh ips g t d w t

J an u ary 12 10 3 .6 14 6 .3 8 2 6 .3 3 8 .5 8 2 5 .4 2 0 .5

F eb ru a ry 13 3 7 .7 5 0 .9 12 9 0 .7 13 4 .6 10 5 2 .8 6 8 .1

M arch 3 4 .3 7 .4 3 13 .5 2 0 .7 4 34 .7 54 .6

A p ril 7 4 5 .9 52 4 13 .8 19 .5 8 27 .1 3 3 .4

M ay 9 6 5 .2 1 13 5 52 .2 3 1.4 3 17 2 2 .4

Ju n e 12 5 3 .7 8 6 5 1 6 .7 19 .7 6 34 .2 54 .4

Ju ly 6 5 9 .5 103 .2 l l 4 5 .4 6 4 .1 !蝣 蝣 !!蝣 蝣 !!蝣 蝣

A u gu st 4 2 3 .4 3 1.6 3 2 2 .4 3 4 .4 IH H II H I!蝣 蝣

S ep tem b er 7 6 7 .1 102 .1 6 2 0 .1 2 1 .8 ｫ 蝣 !!蝣 蝣 !!蝣 蝣

O cto b er 6 3 1.5 5 0 .2 3 2 3 .9 2 7 .4 !蝣 蝣 !!蝣 蝣 !!蝣 蝣

N ov em b er 4 2 3 .1 3 5 .9 9 3 9 5 5 .9 !蝣 蝣 !!蝣 蝣

D ece m b e r 8 2 4 .6 2 6 .8 5 5 4 .2 9 4 .9 !蝣 ｫ ¥W M

T otal

M o nth ly 9 1 5 3 9 .7 8 0 6 .4 7 4 4 1 8 .1 5 62 .9 3 9 19 1.3 2 53 .3

A v e rage 8 4 5 6 7 .1 6 3 4 .8 4 6 .9 7 3 1 .9 4 2 .2

They hoped to raise the safety culture through the use of lengthy procedures and
checklists, which did not bode well with those whowere supposed to use them. Some
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companies then changed their strategy by first soliciting feedback and participation
from those using the manuals and then writing concise, user friendly procedures and
improved transparency between the vessel and the office removed the blame culture
(Sivasundram, 2006).

Probably one reason behind the failure in establishing genuine safety management
in many companies wasthe production of large volumes of manuals, which clouded or
failed to address key issues.

Conclusions

Perhaps the idea of building the safety culture in shipping through the enforcement
of rules and regulations may not persuade the individuals to comply with and adhere
to, seeing that, the individual's attitude to the rules that really determines the culture,
do they comply because they want to, or because they have to.

The authors believe that safety culture involves moving beyond compliance to ex-
ternal rules to culture of self regulation; "wantto" attitude can be effective in achieving
the objectives of establishing safety culture in shipping.

Probably, IMO's memberStates are required to review and amend their safety
management,maritime education and training, as well as their manning legislation
to ensure the effective and practical implementation of genuine safety management
system onboard ships. IMO is required to establish more effective instruments to assist
the memberStates in doing so.
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The Black Sea region underwent consideraЫe changes during the last decade. Con
cisely, nature of the process is an emergence of а dynamic maritime security environ
ment. Many directions of the changes can Ье defined. 

The first one is the increased number of countries which exercise sovereign rights 
on the sea territories. This fact is accompanied Ьу growing economic imbalance. 

As а result of many factors, а number of "hot spots" appeared in the Black Sea region 
and its vicinity. 

The most significant trend of the new security environment is the shift of military 
efforts focus from high scale military conflicts to the area of crisis prevention. 

As а result, centralized maritime security systems in the Black Sea region, which 
were dominated Ьу the N avies, have been replaced Ьу multi component models. An in
evitaЫe aftermath of this process is а capaЬility gap in the network organized Maritime 
Crisis Management System (MCMS). The proЫems in the system have been aggravated. 
Ьу the lack of common Maritime Crisis Management (МСМ) education, training, and 
Command and Control procedures. 

The questions we are to answer in order to overcome the proЫems we met are 
addressed to the MCMS and are presented Ьу the following logical sequence: "What 
has happened and changed?", "Where are the roots of the proЫems hidden?", "What 
is going to Ье in the future?", and finally - "What should Ье done for the purpose not 
only to get over the recent proЫems, but also to adapt the system to possiЬle future 
condition of functioning?" 

The paper presents а brief answer to the questions, which is а result of а research 
done in the Bulgarian Naval Academy "N. J. Vaptsarov". The research was performed 
Ьу а team of specialists and is focused both on maritime security proЫems and the pos
siЫe ways to enhance educational and research activities in this area. 
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The research takes under consideration predominantly the situation in Bulgaria
and the opinion expressed by the authors does not present the Bulgarian institutions'
formal position.

I. The Change of the Maritime Security Environment

The study of the security environment requires making a clear distinction between
the types of impact that can affect the maritime security. Traditionally, these impacts
are associated with the terms "risks" and "threats", and somepublications include "chal-
lenges" as such. Considering the fact that in the existing literature one maycomeacross
different interpretations of these terms on this subject, and also that they are frequently
used synonymously, defining them becomes methodologically important for this study.
As a result of the analysis conducted for the purposes of this study, the terms "chal-
lenge", "risk", and "threat" are taken to mean as follows:

A challenge is a state of the environment that is directly or indirectly orientated
against the presence of the governmental institutions, the nongovernmental organsi-
ations, and/or the juristic and natural persons in the national maritime spaces (NMS),
whereas the adverse effect on their interests is hard to identify and is characterised by
a high degree of indefiniteness.

Arisk is a state of the environment orientated against the presence of the govern-
mental institutions, the nongovernmental organsiations, and/or the juristic and natural
persons in NMS, whereas it is possible for adverse effects on their interests to occur for
an indefinite period.

Athreat is a state of the environment orientated against the presence of the govern-
mental institutions, the nongovernmental organsiations, and/or the juristic and natural
persons in NMS, whereas it is highly possible for adverse effects on their interests to
occur.

Currently, there are different approaches that offer methodologies for analysing security
in a region [7,8]. What all of them have in commonis that the negative impacts on security
are treated as traditional and new.This approach is adopted as a framework of the analysis.

The traditional challenges, risks, and threats are related to the territorial, ethnic,
economic, and social issues and contradictions amongthe states in the region. They are
related to tangible manifestations of global and the regional factors, whose influence
is reinforced by economic difficulties and inadequate doctrinal and statutory support
for the protection of national interests.

Perhaps the most significant negative impact on security in the region is the pos-
sibility of using military force against one of the countries in the Black Sea region.

The newchallenges, risks, and threats that are related to or originate from the
sea, have been defined in different national and international documents, and also in
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political analyses and assessments of security in the Mediterranean and the Black Sea
published by Harvard University [4] and similar think-tanks from Bulgaria, Romania,
and the Ukraine. The following issues are the most significant for the specific condi-
tions of the sea: upsurge of transnational organised crime; the resurgence of one of its
specific form - piracy; intensification of the danger from different types of terrorism;
upsurge of contraband and drug trafficking; uncontrolled proliferation of weapons
and military technologies, including WMDcomponents; efflorescence of poaching and
predatory plundering of the sea resources; refugee problems; threats to information se-
curity, aggravation of environmental problems; technogenic risks, related to industrial
accidents and disasters. The majority of the newrisks and threats are of a transnational
nature and strongly affect the international security.

In modern times, piracy and maritime terrorism are amongthe most dangerous
international maritime crimes.

Oneof the basic problems related to preventing these negative impacts is associated
with their identity in international law. Despite the expeditious measures undertaken
in this respect after ll September 2001, up to December 2002 the international legal
framework treating maritime transport security matters wasvoluntary and almost non-
existent. Up to present day, only piracy and armed robberies against ships have been
defined by UN [10].

The term "piracy" as a legal category has gained additional content over the last few
years. There are attempts to confer the same status as piracy to some acts of terrorism,
which will provide legal grounds to prosecute and prevent acts of terrorism at sea.

Nowadays, piracy is still a frequent event in many regions of the world. It is prac-
tised by well-organised transnational structures. According to 1MB experts, the main
targets for modern-day piracy are bulk carriers and tankers [5].

The regions with high concentration of acts of piracy coincide with the regions of in-
creased terrorist activities. Terrorist forces conduct piratical attacks to fund their main
activity. Furthermore, there is a fusion of personnel from criminal to terrorist lines.

Prates also co-operate closely with other criminal groups, particularly in the field
of the illegal trade in narcotics, weapons, and humanbeings.

In the Black Sea, there have been no cases of classic piracy or armed depredation
in recent years. This can be explained with the enclosed nature of the Black Sea. On
the other hand, being a sea state, the Republic of Bulgaria has repeatedly been faced
with the problems of piracy in the World Ocean. The list of incidents with vessels flying
the Bulgarian flag, or a foreign one, but with Bulgarian nationals among the crew, is
long enough.

In the context of maritime security, maritime terrorism is inseparable from piracy,
in the sense of the Convention for the Suppression of Unlawful Acts against the Safety of
Maritime Navigation and the Protocol for the Suppression of Unlawful Acts against the
Safety ofFixed Platforms Located on the Continental Shelf\
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Nevertheless that the international community has not given a thorough and exhaus-
tive definition of the term terrorism [11], the terrorism is considered to be a peculiar type
of warfare and requires counteraction adequate to the laws of warfare. [2].

The terrorist threats in the Black Sea region have a global dimension and a regional one.
The global dimension wasinsignificant until ll September 2001. After that, when

the USA launched the antiterrorism campaign, it increased dramatically. This is deter-
mined by the proximity to regions that are potential sources of threats, and by the fact
that most of the nations in the region are participating in the antiterrorism coalition.

The regional dimension of terrorist threats has several sources: the existence of un-
settled conflicts and potentially dangerous crisis regions; the isolated manifestations
of religious extremism; the aggressive separatist aspirations; the economic instability;
andetc.

Asignificant number of terrorist organisations operate in the region. According to the
US Department of State, there are seven of them and they are classified as regional. Three
of them operate on the territory of Chechnya, two in Turkey and two in Greece [9].

Bulgarian active participation in the antiterrorism coalition poses significant risks
for our national security [11].

Aconsiderable problem for the security of the region is the illegal trade in weapons,
dual-use technologies, and WMDcomponents. This criminal activity is facilitated by
the huge arsenals hoarded in the time of the Cold War.

The trafficking in different types of narcotics in the Mediterranean and the Black
Sea is in the process of dynamic changes, characterised by increased consumption,
changing channels, increased manufacture of synthetic drugs, and elaboration of crimi-
nal networks.

Over the last decade, drug consumption has been increasing at an alarming rate in
the entire region. The specific geographic location of the region makes it a crossroad
of multi-directional drug channels.

The maritime channels in the Black Sea are of a particular interest. The majority
of them start from the Russian or the Georgian coasts and reach the ports of Romania,
Bulgaria, and the Ukraine. Some seaborne trafficking is also conducted through the
Strait of Bosphorus [1].

Contraband (primarily of different excisable commodities) has its own centuries-
old traditions in the waters of the Black Sea. The contraband in the Republic of Bulgaria
calls for paying particular attention to the contraband of cigarettes, alcohol, and petro-
leum products, with an emphasis on the maritime aspects of this criminal activity. The
situation became even morecomplicated in the last few years, when started so called
fictitious re-export.

Serious challenges, risks, and threats to security can be generated by the trafficking
in humanbeings and illegal migration from and across the Black Sea region. The main
problems that provoke these illegal activities, such as demographic boom, regional con-
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flicts, poverty, etc., cannot be solved quickly, which means that these negative effects
cannot be easily eliminated despite the efforts on a national and international level.

The pollution of the marine environment and environmental disasters at sea
are another potential negative effect on the security in the region. The most serious
environmental catastrophes at sea have been caused by spilling large amounts of oil
in result of navigational accidents (the Exxon Valdez), engineering reasons (the Erika,
the Prestige), or terrorist acts (the Limburg). Also, a grave danger for the marine en-
vironment is the deliberate or accidental release of nuclear, radiological, or chemical
waste on the sea bottom.

The specific negative effect on the security in the region are the cybernetic threats
(the threats to information security) against the systems for management of shipping.
The reasons to pay particular attention to cybernetic threats are determined by human-
ity's entrance into the third period of its civilised development and the possibility for
accidental or deliberate intrusion into managementsystems [11].

In recapitulation the following CONCLUSION can be drawn: the emergence of a
dynamic maritime security environment in the Black Sea region is a direct result of the
dynamic influence of the complex processes in South-Eastern Europe, the Caucasus,
Central Asia, and the Middle East, which are considered to be some of the most volatile
and unpredictable parts of the world. The significance of the region is determined by
the fact that it is both a source of newchallenges, risks, and threats itself, and, at the
sametime, due to its geostrategic location, a natural border for the newthreats associ-
ated with terrorism.

II. The reaction of the Bulgarian Maritime
Crisis Management System to the Changes

in the Maritime Security Environment
In order to adapt the security system to the dynamic security environment, the Bulgar-

ian MCMShas undergone major changes, whereby two basic trends can be outlined.
Firstly, the replacement of the centralized model of the system with a network or-

ganization should be noticed. The leading motive is the necessity of strengthening the
civilian control over the work of the state subjects and the national maritime spaces
(NMS). The implemented approach foresees the achievement of a relatively high level
of demilitarisation of the control in the NMS through delegation of authority to organi-
sations from the structure of other ministries except for the Ministry of Defence. The
approach embodies the idea of achieving synergy in the joint efforts of the MCMS's
components.

As far as the indicated trend relates to a great extent to the structural aspects of
the Bulgarian MCMS,the next change rather applies to the functional purpose of the
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system and can generally be summarized as a shift offocus of the MCMS's efforts from
a reaction to concrete situations to preventive action. The direct effect of that trend is
the increased importance of the surveillance in the NMS.

Both trends are closely connected and practically indistinguishable. In result, func-
tional dimensions of the responsibilities in the sphere of maritime security appeared,
being addressed either to pre-existing or newly established actors. Inevitably, this re-
distribution of responsibilities in the maritime security system caused a vacuumof the
capabilities within the functional dimensions. As far as a part of the actors increased
their relative autonomy within the system and/or expanded their sphere of responsibil-
ity, while others were newly established, what the two processes had in commonwas
that in both cases the newlegal rights and obligations were not upholstered with the
required capabilities. The process of restructuring coincided, and, to a large extends,
caused a growth of the factors threatening maritime security. Because of this, the opti-
mization of the maritime security system was done in response to concrete challenges
and incidents and, logically, to a situational approach.

The systemic aspect of the situation in place can be defined as dehierarchisation of
the maritime security system, in result of which a situationally-dominated, sponta-
neous self-organization took place amongthe components on the coherence line.

The practical dimensions of the self-organization were interagency statutes and
agreements drawn up in response both to specific obligations to the EU and inter-
national agreements and to specific incidents. Although this approach provided the
stability in purpose of the maritime security system, it should be noted that, under the
conditions of transition and on the basis of the interagency agreements, executive bod-
ies, including interagency ones, cameinto being and received substantial legal rights
on the basis of the obligations that were assigned to them. Practically, conditions for
establishing sub-systems within the maritime security system were created. As far as
the difference between a system and sub-system can be defined through the scale of
observation, it should be noted that all the system's properties can be observed on the
subsystem level as well.

Assuming that all components of the national maritime security system have their
ownstatutes, management bodies, spheres of responsibility, executive units, legal
rights, and budgeting, it can be maintained that they are differentiated subsystems. In
this context, it is interesting to note the "drive for self-reproduction" that is typical of the
systems of the class organizations. Its typical manifestations are both the aspiration to
expand the borders of the system and the ambition of retaining structures and func-
tional models even after their purpose has been exhausted. These two trends are one
of the generators of intersystem conflicts. The negative consequences of these conflicts
are aggravated in the conditions of resource scarcity or by an approach related to al-
location of resources by the suprasystem and based on the principle "you counteract...

-you receive...".
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It should be noted that, due to a number offactors, the situation described hold god
for the national MCMS.This fact resulted in the following aftermaths: duplication of
structures and disintegration of efforts, lack of coordination in the course of exercising
control and especially in rendering critical services, lack of uniform managementpro-
cedures, lack of uniform understanding for the problems on the part of the managing
staff, absence of unified requirements to the training of personnel and the equipment
and support provided to them. In result of all this, the different institutions, with their
scanty resources and extremely insufficient personnel, work on their ownand with
no coordination, or co-operate incidentally. Practise has shown that they fail to be a
reliable instrument for protecting maritime sovereignty due to the lack of the needed
transparency amongthem, while there is even rivalry at times. The newtype of threats
to national security cast a shadow of doubt on their effectiveness in a complicated crisis
situation.

This translates into a situation where a long-term strategy for countering the chal-
lenges, risks, and threats to maritime security is yet to be developed and implemented.
Creating such a strategy is further impeded by the absence of integrated processes and
procedures for decision-making on a national and an international level in order to
respond in the event of crises in the maritime spaces.

It is self-evident that building up and efficient and effective MCMS is only pos-
sible on the basis of a thorough academic analysis of the problematic areas, realized in
close co-operation between all the organizations that perform activities in the maritime
spaces. The leading role in this process should be assigned to N. Y. Vatpsarov Naval
Academy as a well-established and licensed centre for training maritime personnel. In
addition, the Naval Academy will provide connections with all the Bulgarian MCMS's
components.

III. What is the Security Environment
Going to be in the Future?

The possible "picture" of the world is presented by the CIA report published in
2000. According to the report, knownas the "apocalyptic" [3] , the world will face with
by2015:

-global terrorism - the international terror groups and organized crime, are an-
ticipated to make a stand against the specialized government services, including the
use ofWMDas meansof exerting pressure. The terror groups and the organized crime
are expected to unite.
-massmigration and population growth -hosts of refugees are expected to move

from Latin America and South-Eastern Asia to North America and FromNorthern Africa,
the Middle East, and Central and South-Eastern Europe to Western Europe. By 2015,
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the population of the world will be 7,2 milliard people. In Africa, the population will
decrease due to AIDS and malnutrition. Russia and Eastern Europe will also see a drop
in population. Ageing of the population will emerge in Western Europe, the USA, and
Japan.
-famine, shortage of water and energy - in 2015, more than a half of the popula-

tion of the world will live in shortage of water;
-ethnic conflicts - instead of the wars typical of the 20th century, regional conflicts

that are harder to predict and more difficult to manage are expected;
-diseases -although the rapid development of medicine, it is expected that bacteria

will become resistant to antibiotics, viruses will mutate, and massmigration will be con-
ducive to the spread of lethal infections, tuberculosis, malaria, hepatitis, and AIDS.

Although the objectivity of the report was questioned at first and it was dubbed to
be "apocalyptic", the events that followed proved its validity. The report illustrates a
familiar picture regarding the real situation in the Mediterranean and the Black Sea.

In result of the analysis performed, we defined a possible security environment
in the Black Sea region.

In the early 21st century the likelihood for using military force against one of the
countries in the Black Sea region is minimal. However,a danger of using military force
in the region can result from failure to resolve the separatist conflicts in the region.

The most significant role among newchallenges, risks, and threats in the region
will be played by the terrorism.

Regarding the problems of maritime security in relation to terrorist acts against tar-
gets at sea, the following can be expected: terrorist attacks with conventional weapons
or WMD;using a merchant ship as a ramming device or as a mean of transportation
[6,11].

The factors that are most likely to attract the attention of international terrorism
to the Black Sea are:

the possibility to interact with the structures of the organised crime;
the fact that the region is an important crossroad in the illegal trafficking in
narcotics;
the possibility to create terrorist cells on the basis of existing Islamist organisa-
tions;

-the favourable conditions for infiltration by members of terrorist structures, build-
ing up sleeper cells and using them to penetrate the European states.

The terrorism threat in the Black sea region also will have its concrete negative
economic consequence.The routes of some of transcontinental projects related to trans-
port, communications, and energy carriers go by (are designed to go across) unstable
regions.

The illegal trade in weapons, dual-use technologies, and WMDcomponents in
the region could be stimulated by some nonstate actors, such as the movementsof
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HAMASand Hezbollah and could be directed to Syria, Iran, Libya. Although they are
carrying out transfers of conventional weaponry only, there are serious grounds to
believe that they are making efforts to acquire WMDand the means of delivering them
to the target.

In terms of the trafficking in different types of narcotics, the analysis performed
gives grounds to conclude that the two tendencies, referring to the diversification of
the routes and their shift to the north, will continue to develop. These conditions make
the maritime route across the Black Sea (and, potentially, up the Danube) particularly
attractive for traffickers, as it grants them direct access to the EU states.

The contraband of cigarettes, alcohol, and petroleum products will continue to be
a challenge. The number of typical cases of contraband, performed by fishing boats in
the high seas, is expected to decrease in contrast to the number of cases of fictitious
re-export.

The trafficking in human beings and illegal migration from and across the Black
Sea region is going to be a serious challenge. The institutional measures that are be-
ing taken in Bulgaria to suppress this process will redirect the waveof migrants to our
maritime borders.

The risks of pollution of the marine environment and environmental disasters at
sea will increase, because of the expected intensification of tanker shipping in the Black
Sea after the completion of the project Novorossiysk - Bourgas-Alexandroupoli.

IV. What Should be Done for the Purpose to get
over the Recent Problems, and to Adapt the MCMS

to Possible Future Conditions of Functioning?
The maritime security environment is presented by the following conclusions :
1. The dynamic security environments in the Black Sea region has resulted in the

appearance of a newset of challenges, risks, and threats to the maritime security.
2. The traditional challenges, risks, and threats to the maritime security have de-

creased in intensity but they remain still valid.
3. There is little room for optimism regarding successful resolution of the regional

maritime security problems in the following decades.
Onthis background, the Bulgarian MCMSsuffers an intersystem conflict, driven by

the MCMScomponents' will to expand their structure and to keep their status quo.
The intersystem conflict in the MCMSlogically lead to the question: can any steps

be taken to circumvent problems? In practise, the answer is positive.
The first option is to solve the problems by a "forceful" intervention on the part of

the suprasystem. Such an approach presupposes a sound academic argumentation for
the restructuring of the system. Despite the rational value of this option, it would be
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difficult to implement, because it is expected to meet stiff resistance from the MCMS's
components whose interests are put at stake by the realisation of the system. This dif-
ficulties are likely to manifest by lobbying, which, combined with the inherently high
degree of subjectivism typical of decision-making in conditions of critical functioning
of systems, restructuring processes often being like this, can lead to an abrupt drop in
the functional parameters of the MDMS, and even to making a situational decision,
inadequate in the long run.

The second approach counts on the idea to form up a collective decision, shared
by all the actors of the system, for the necessity of and the way to restructuring the
organisation by means of academic communication. Obviously, this option relies on
the altruism of the components' managementbodies and their inclination to undertake
actions in protection of the commoninterests, which may be incongruent with their
personal interests. Such an approach is more optimistic than realistic. Nevertheless,
the idea involving a collective decision made by means of academic communications
should be developed further.

The third approach practically utilises this option, but realises through the second-
ary connections amongthe components of the maritime security system. The underly-
ing idea involves surmounting the potential antagonism in the interests of the actors of
the system by artificially interconnecting them on the basis of uniform understanding of
security matters and the concomitant uniform approach in addressing them. This can
be achieved by gradually renewing the personnel of the system, while developing
the human resources at a centre for training highly qualified specialists. Obviously, it
is necessary to involve young researchers in their capacity of future managers of the
MCMS'scomponents. Considering the necessity for a gradual transformation of the
system, this requirement should be developed further into the necessity for the train-
ing environment for the young specialists to be constantly acting, based on academic
communication, and a collective forum of the MCMS's components. Such an approach
would ensure continuity in the organisation.

Aproper approach to organise and run activities related to the possibility to enhance
the mechanisms for MCNin the Black Sea region consists of recommendations for:

1. The goals of the undertaking.
2. The composition of the participants in the undertaking and its general design.
3. The system of objectives for achieving the goals and a general methodology.
Before setting out to formulate such recommendations, the problem with the for-

mat of such an undertaking needs to be solved. Due to many reasons, it should be ac-
cepted that the undertaking will be realised in the form of an international initiative
(project) for enhancing the interagency and international mechanisms for MCMin the
Black Sea region.

The first problem that any scientific activity should solve is setting the goals. The
overall goal of the initiative is to create the prerequisites for ensuring security at
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sea in the long term and in any conditions of the environment. The leitmotif in the
goal is realising adaptiveness in the functioning of the MCMS.While the key word is
"adaptiveness", the goal should be broken downin terms of the time dimensions of the
adaptation processes.

Classically, a system carries out its function on the basis of continuously adapting
to the conditions in which it does so. Three functional dimensions can be observed in
the process of adaptation: short-term; long-term; and evolutionary adaptiveness. Since
the maritime security system generally has adaptive function regarding the society, the
goals of the undertaking should be analysed in this context.

Short-term adaptiveness takes place in response to particular situations. It is direct
and situationally-dominated process. This is why this aspect of the adaptation is primar-
ily associated with the functional aspect of systems. Therefore, and also considering the
current status MCMS,the first set of tasks to be solved should be functionally directed
as follows:

1. Developing methodology and a centre for training the components of the
MCMS.

2. Generating standard procedures and mechanisms for MCMS's components to
interact in the process of carrying out their function.

Since short-term adaptation is vital for the system as a whole, its goals should
include a set of measures aiming at creating the necessary conditions for adapting in
the long term. This necessitates the introduction of another short-term goal, generally
formulated as :

3. Creating conditions for the realization of the long-term goals of the undertak-
ing.

The next levels of adaptiveness are associated with the functioning of the MCMS
in the long run, and are aiming at maintaining its ability to carry out its function while
changes are occurring. These conditions should be analyzed on the basis of the content
of the changes that bring about a newsituation of functioning. In broad terms, three
cases are possible:

1. The changes in the conditions of functioning occur in result of different combi-
nation of familiar risk factors for maritime security, as well as changes in the scale of
their manifestation. As regards the intersystem aspect, sources of such changes are
the planned transformation of the system, the refocusing of efforts, the incidence of a
"moderate" intersystem conflict, i.e. such changes that, without threatening the integrity
of the MCMS,go beyond the possibilities offered by the short-term adaptive processes
and appear to be their logical continuation on the basis of summarized experience.

2. The changes in the conditions of functioning occur in result of an abrupt escala-
tion of familiar negative factors in the logical sequence of "challenges - risks - threats",
the appearance of new factors and/or unforeseen combination of them. The inter-
system "generators" of such changes are the result of abrupt structural modifications,
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including the disintegration of the system, acute shortage of resources, depletion of the
goal offunctioning, and/or a sudden transition to a new goal. That is, the changes that
occurred, even if predictable, bring up the question of the system's survival.

3. The changes in the condition of functioning occur in result of unpredictable fac-
tors and are always accompanied with disintegration processes within the system, both
in result of physical disadvantage and a bitter intersystem conflict.

Acommonthing in the content of the first two cases of a change in the conditions
of functioning is their relative predictability. On this basis, they are associated with the
so-called long-term adaptiveness.

The third case is characterized by a high level of unpredictability of the condition
of functioning and corresponds with the processes of the so-called evolutionary adap-
tiveness.

As regards the necessity for a long-term adaptiveness of the MCMS, it is met by two
sets of tasks. The first one, like the short-term adaptiveness goals, addresses functional
aspects. The second group corresponds with the necessity for structural changes of the
system. The two task sets should be presented separately.

As regards long-term adaptiveness, the functionally-directed goals are :
1. Dissemination of the functional MCMS's model from a national to a regional

level.

2. Developing scenarios for potential conditions of the security system's functioning
and the corresponding functional models.

Realizing these two sets of tasks should be supported by developing and implement-
ing adequate structural models. Long-term adaptiveness in structural aspect should
include:

3. Optimizing the structure in order to support the goals of functioning and their
realization strategies.

Considering the iteractive character of the process of designing system architec-
ture, the goal of the undertaking to create the prerequisites for the realization of the
long-term goals of the initiative should be specified, formulated in the context of the
short-term adaptiveness :

1. Analysis of the functioning of the system and the status of the environment and
development of recommendations for optimizing the strategy and technology of pur-
pose.

2. Analysis of the functioning of the system and the status of the environment and
development of recommendations for optimizing the structure of the system

Since it was pointed out that the changes in the conditions of the functioning of the
system can result from unpredictable factors, the necessity to create conditions for the
realization of the long-term goals should be developed further.

The practical dimensions of the likelihood for unforeseen situations of functioning
to occur boil down to impossibility to develop functional models of the system in ad-
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vance. In fact, the only possible approach is to provide the structure of the MCMSwith
a set of features that would contribute to the process of adaptation in an unforeseen
situation. On this basis, the necessity to create conditions for the realization of the long-
term goals should be developed in the following aspect:

3. Creating conditions for continuous adaptation of the system to the widening
content of the term "security".

Regardless of its conceptual formulation, this goal has specific dimensions, which
can be detailed in the following aspects:

establishing and maintaining an environment for academic communication,
where the MCMS's components participate voluntarily and on equal footing;
establishing and maintaining a centre for research in the sphere of MCM;
creating and maintaining system for training a potential of personnel.

These three functional aspects are a strong argument in support of the statement
that the tasks related to the continuous adaptation of the system to the widening con-
tent of the term "security" can be solved by establishing and maintaining a Centre of
Excellence (CoE) dedicated to the matters of maritime crisis management.

Since a large number of goals were formulated, they have to be systematised.
The main goal of the undertaking should be focused on the possibility for long-

term adaptiveness of the MCMSwhile contributing to circumventing the sources of
intersystem conflict. In this line, the main goal of the process should be focused
on the possibility to establish and maintain a CoE dedicated to maritime crisis
management.

Taking into account the fundamental role of the processes of short-term adaptive-
ness, the main goal should be supported by the following objectives:

1. Developing a methodology and a centre for training the MCMS's components.
2. Generating standard procedures and mechanisms for interoperability.
3. Analyzing the functioning of the system and the status of the environment and

developing recommendations for optimizing the MCMS's structure and strategy.
Although they are directly related to the long-term adaptation of the security system,

the following objectives should also be input in the undertaking.
4. Developing scenarios for potential conditions of the functioning of the MCMS

and the corresponding functional models.
5. Harmonization of the national functional model with the existing regional mod-

els.

Methodology is closely related to the objectives for achieving the goals. Chronologi-
cally the first group of issues to be solved involves an analysis of the conditions of the
MCMSfunctioning. In this context, the following tasks can be defined:

1. Analysis of the environment where the MCMSfunctions.
2. Analysis of the challenges, risks, and threats to maritime security.
In result, a real picture of the security situation should be obtained. This includes:

139



WorldMaritimeExellence=^=^=^=^=^=^=^^===^=:^=^=

rights and responsibilities of the MCMS,as well as their statutory foundation;
a general description of the environment where the MCMSfunctions;
a description of the challenges, risks, and threats to the MCMS,including their
sources, possibility for escalation, frequency and scale of their occurrence, po-
tential consequences, as well as trends in their development. The legal grounds
that allow and oblige the maritime security system to counter these factors
should be revealed here.

The results of the analysis presented in the first part of this paper are a good starting
point for the first and second tasks.

Furthermore, the analysis of the conditions of functioning of the MCMSinevitably
includes a set of tasks studying the functional suitability of the system concerning the
goals set for it. The following task should be defined:

3. Analysis of the capacity of the MCMSfor adequate accomplishment of its
goals.

In result of solving this task, the following should be expected:
clarification of the goals, the functional model, and the structure of the
MCMS;

clarification of the statutory foundations of the MCMS;
discovering the functional aspects of the activities of the MCMSand its composi-
tion and the organisation of the components engaged in these aspects;
analysis of the capacity of the MCMSto counter the challenges, risks, and
threats;
formulating recommendations for functional and structural optimisation of the
MCMS;

The above results from solving the first three research tasks are a suitable basis for
developing the next four functional aspects :

tasks related to solving specific issues discovered in the analysis of the condi-
tions of functioning of the MCMS;
tasks related to prognosticating the future conditions of functioning of the
MCMSand developing recommendations for the optimization of the system.

The next tasks are:
4. Developing procedures and mechanisms for interaction for the MCMS's com-

ponents.
5. Developing a methodology and a centre for training for the MCMS's compo-

nents.
In result of solving these tasks, the following should be expected:

developing functional models of response of the system in standard situa-
tions;
developing standard procedures for planning the response of the system in the
conditions of a maritime crisis;
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developing standard procedures for interaction of the components, both under
normal conditions and in case of a crisis;
developing a methodology and procedures for training the MCMS's compo-
nents;
developing a centre for training the components of the MCMS;
developing a structural model of the system in support of its functioning.

The classic approach to response in a problem situation consists in analysing the
problem and answering the question whether this is a familiar situation and, if so,
whether there is model for solving the issues that has already worked. The following
task is formulated :

6. Comparative analysis of existing models for the MCMSystems and studying
their applicability to the problem areas defined.

In result of solving this task, the following should be expected:
studying the experience in the sphere of MCMand systematising the existing
models;
to discover theses, ideas, and models from the theory and practise of development
and functioning of MCMS,applicable in the conditions of the undertaking.

The academic approach requires that, before a developed model is implemented
into practise, its applicability should be verified by conducting a number of experiments.
This verification should be done on the basis of properly developed scenarios, modelling
the conditions of functioning of the MCMS.The following task should be defined:

7. Developing scenarios for the conditions of functioning of the MCMS.
The results of solving this task should be found in two aspects:

developing scenarios for the conditions of functioning of the MCMSand the
respective generic models of response;
discovering the trends for changes of the conditions of functioning of the
MCMS.

The first group of results directly corresponds with the necessity to test the results
from the research and the theoretical works. This allows the formulation of the next
task:

8. Validation of the system models developed in artificial conditions
In result of this task, the system models should be tested by means of the scenarios

developed. The classic option for such a test is a computer-assisted exercise with the
participation of the components of the MCMS.This task corresponds with the necessity
to develop a methodology and a centre for training the components of the MCMS.

The second functional aspect of the results of scenario development is also of in-
terest: discovering trends for changes of the conditions of functioning of the MCMS.
This result corresponds with the idea for developing and implementing mechanisms
for adaptation of the MCMSin a long-term perspective. The following task should be
formulate d :
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9. Developing recommendations for structural changes aimed at optimising the
MCMSin the long run.

In result of solving this task, the following should be expected:
discovering trends in the development of the conditions in the security environ-
ment;
developing a system of scenarios for the maritime security environment;
developing flexible functional models of the MCMS;
formulating recommendations for optimising the structure of the MCMSin or-
der to enable it to adapt to the prognosticated conditions of functioning.

Since the process of adaptation occurs continuously, the results of the undertaking
should be an open system, subject to further development. Also, the main goal, involv-
ing the possibility to establish and maintain a CoE on the matters of MCM,should be
considered here. On this basis, the following task should be formulated:

10. Establishing a permanent Centre for analysing the conditions offunctioning of
the MCMSand for generating recommendations for optimising its functioning.

The expected result of solving this task should be the establishment of a forum about
maritime security matters, which should be permanent, should unite all the components,
and should be an environment for exchange of academic argumentation. This approach
also meets the requirement for establishing a centre for preparing young specialists.

Since solving this task requires the use of the results of all the other tasks, it can be
considered that it finalises the undertaking to enhance the interagency and interna-
tional mechanisms for maritime crisis management in the Black Sea region.

Whenthe system of tasks is supplemented with the academic methods of solving
them, the methodology for achieving the goals of the research is formulated.

As a unique centre for naval science and marine technology the "N. J. Vaptsarov"
Naval Academyis ready to take the challenge and to lead an initiative aimed to enhance
interagency and international mechanisms for maritime crisis management. Research
and development activities are an integral part of the Academy's life.

The Naval Academy's team unites the efforts of the best specialists in the Republic of
Bulgaria in the sphere of maritime crisis management and security, including scientists
and maritime transportation specialists. This team is determined to turn the Academy
into a think-tank, which formulates modern maritime security policy and develops
MCMtheory and practice.
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i. Introduction

The upcoming review of STCW 78 presents a unique opportunity for the interna-
tional maritime community - through the IAMU member universities - to shape the
next set of standards for the decades to come. It has been suggested that this may also
present a unique opportunity to discuss the inclusion of security standards - as embod-
ied in ISPS - into STCWas well.

This, however, presents an interesting set of questions. STCWwas developed to
ensure maritime safety by setting a minimum agreed upon set of standards, while ISPS
wasdesigned to enhance maritime security. This raises the first question -what, if any,
is the difference between maritime safety and maritime security?

Second, even if we achieve a mutually agreed upon definition of security, how
do wedevise a security curriculum so that IAMUuniversities may begin to share best
practices in their training, as they currently do for safety within STCW? While ISPS
could be said to suggest learning objectives, no definitive list of outcomes has been
established. Is maritime security achieved only by meeting the ISPS requirements? Or
does it extend to include other objectives such as, for example, critical thinking and
threat/risk identification and analysis?

The goal of this paper is, therefore, to present more clearly the two sets of ques-
tions:
à" Howshould the international maritime education community define maritime se-

curity? How,specifically, does maritime security differ from maritime safety? What
are the components of maritime security?

à" What might be the minimum learning objectives maritime security training and
education programs?

2. Safety and Security: Conceptual
Similarities and Differences

There are manydefinitions of both safety and security, and distinguishing between
the two concepts may, in the final analysis, be little more than an academic exercise.
Some define safety and security somewhat synonymously, with each being a compo-
nent of the other. For example, one dictionary defines safety as "protection from or
nonexposure to the risk of harm or injury" and security as "the state or feeling of being
safe and protected" (Encarta). Yet another source defines safety as "the condition of
being safe from undergoing or causing hurt, injury, or loss" and security as the quality
or state of being secure...freedom from danger... safety" (Merriam-Webster).

However,somesee safety and security as more distinct (although not unrelated)
concepts. Safety is a state of being protected against physical, social, political, damage
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or any other kind of harm. To put it another way, safety is doors open to allow free access
for escape or rescue in a dangerous or unsafe situation. Security, on the other hand, is
doors closed to prevent access to those whomight wish to do us harm. While security is
related to safety, the difference between the two is the added emphasis security places
on being protected from dangers that originate from the outside. Security takes into
consideration the actions of malicious agents who attempt to cause deliberate destruc-
tion. In summary, security can be considered protection from active malicious agents.
Safety, on the other hand, can be considered protection from accident, maritime casual-
ties, inadvertent harm and destruction, and the like.

This latter conceptualization, allowing for some distinction between safety and
security, is reflected in the global maritime realm. The International Convention for
the Safety of Life at Sea (SOLAS), as its name implies, deals with safety. STCWis es-
sentially also a safety convention, dealing with ship construction and humanelement
standards, and is meant primarily to ensure the safe passage and operation of vessels,
and to prevent accidents at sea. STCWcan be thought of as the operationalization or
guarantee that SOLAS objectives are met in the training and certification of officers and
ratings. On the other hand, ISPS, despite the fact that it is an amendment to SOLAS, is
meant to ensure maritime security.

In the final analysis, it may be useful to work with a conception that encompasses
elements of both safety and security. Surely the goal of every vessel, port, facility and
maritime asset is to be both safe and secure, and wecanimagine manyevents that could
challenge both safety and security. The value of being both safe and secure is especially
important as weturn to the debate within the academic community and elsewhere over
the proper conceptualization of security.

3. Maritime Security: A Conceptual Framework

There is disagreement over how muchour conceptualization of security should
encompass : In the United States, for example, manydefine maritime security narrowly
as protection against terrorist attack; others (even within the United States) adopt an

"all hazards" approach, incorporating maritime piracy, stowaways, tsunamis, earth-
quakes and hurricanes under the security definition. It has been suggested that these
differences of opinion can be grouped into at least three different perspectives: strict
constructionalism, middle-of-the-road moderation, and radical reconstructionalism
(Bellavita 2006). To this can be added a fourth category: humanitarianism.
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3.1. Strict Constructionalism

Strict constructionalists would argue that maritime security should focus solely on
preventing and responding to terrorist attacks, with the primary emphasis being on pre-
vention. In this interpretation, the primary emphasis of the maritime industry should be
on ISPS implementation, plus possibly involvement in other regional and multilateral
initiatives such as the US Container Security Initiative, as appropriate. Prevention is
the primary emphasis of the terrorism-only security advocates.

While the International Maritime Organization does not explicitly define security,
a constructivist definition can be inferred from its website discussion of ISPS imple-
mentation (IMO) :

Ship and port facility security is a risk management activity. As with all risk man-
agement efforts, the most effective course of action is to eliminate the source of the
threat..., which in this case is those that would commit acts of terrorism or otherwise
threaten the security of ships or of the port facilities... (my emphasis).

In the constructivist perspective, the role of the maritime industry is to ensure it has
done everything possible to prevent a terrorist attack on, or using, key critical compo-
nents of the maritime infrastructure, including individual ships and port facilities.

3.2. MiDDLE-OF-THE-ROAD MODERATION

Moderates agree that maritime security should include prevention of, and re-
sponse to, terrorist attacks, but it should also include other - morefrequent and
widespread - threats to maritime security such as maritime piracy and, increasingly,
natural disasters such as hurricanes, earthquakes, and tsunamis.

Moderates argue that the costs (human and economic) to the maritime indus-
try from piracy and natural disasters are actually greater (or at least occur more fre-
quently) than those that have been incurred from maritime terrorist attacks. The data
bear this out: A recent study of terrorist attacks between 1999 and 2003 showed that
maritime assets represented only one percent of all terrorist targets during this time
(Aegis 2003).

3.2.1. Maritime Piracy

While maritime piracy is by no means a newphenomenon,by the early 1990s the
numberof pirate attacks had reached a point where the international maritime com-
munity decided action was required. In 1 996 the International Maritime Organization
(IMO) of the United Nations was charged with maintaining details of reported attacks
and issuing official reports on a monthly, quarterly and annual basis. The IMO began
producing annual reports in 1998, and monthly reports in mid-2000. Since then it has

148



^=^=^==^=^^^^^^^^===^^=^^^^^=WorldMaritimeExellence

documented over 4,200 attacks through 2006. In 2006 there were 240 recorded pirate
attacks around the world, translating to one attack roughly every thirty six hours.

With manypirate attacks known to be unreported, calculating the amount of finan-
cial damage caused can be very difficult; however, the International Maritime Bureau
estimates that maritime piracy costs transport vessels between $13 and $15 billion a
year in losses in the waters between the Pacific and Indian Ocean alone (Ryan 2006).
Earlier economic estimates had placed the annual global figure at approximately $16
billion (Dillon 2000). Costs stem not only from stolen cargo and goods (and, in some
cases, from the theft of the ship itself) but also from delays in port while the attack is
reported and investigated, and from increased insurance rates as well.

The humancosts of maritime piracy can be significant: In 2006, fifteen sailors were
killed in pirate attacks, 188 were taken hostage, and 77 were kidnapped and held for
ransom. Since 1995, over 350 sailors are reported to have lost their lives in pirate at-
tacks worldwide (IMO); this has translated to roughly thirty sailors each year. While
the 240 attacks reported in 2006 are the lowest number of attacks reported since 1998,
and the fifteen deaths in 2006 represent the lowest level of casualties since 2002, sev-
enteen sailors have lost their lives in pirate attacks in the first two months of 2007
alone (IMO).

3.2.2. Natural Disasters

Moderates would argue that natural disasters should be included within the scope
of maritime security, and offer primarily two reasons. First, as maritime facilities have
begun to plan for effective response to terrorist attacks, they have found that much of
what would need to be done overlaps with response to natural disasters. Terrorist at-
tacks and natural disasters can both damage infrastructure in similar ways; both can
create social, psychological and economic disruptions to the flow of goods and services.
Consequently, more and morefacilities were working with disaster response teams
and planners in the creation and testing of their mandatory security plans. Second, as
serious as maritime terrorism is, the reality is that natural disasters have also caused
significant damage and disruption to maritime assets, and far more economic costs than
maritime terrorist attacks have done to date. A few examples follow:

The LomaPrieta Earthquake struck the San Francisco Bay region on October 17,
1989. The magnitude 7.1 earthquake left sixty-three dead and more than 13,000 in-
jured. A section of the San Francisco-Oakland Bay Bridge collapsed, as did a portion
of a major highway. Over 28,000 homes and businesses were either damaged or de-
stroyed. All told, the estimated damage was reported at more than $6.5 billion (Dames
and Moore 1999). There was extensive damage at the Port of Oakland, the fourth
busiest containerport in the United States and (along with two other containerports
in California) responsible for approximately 50% of the total container volume in the
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United States (Port of Oakland). Damage included deformed rail lines, tilted container
cranes, and cracked wharf piles. Despite the reported damage, most of the port facili-
ties were able to remain in operation immediately following the earthquake, although
indirect losses from traffic delays and delays in the transportation of goods due to the
collapse of the Bay Bridge and Nimitz freeway exceeded several billion dollars (Dames
and Moore 1999).

The 1995 Hanshin earthquake, while by no meansone of the largest recorded earth-
quakes in history, had some of the most far-reaching maritime impacts in modern times.
It completely devastated the Japanese port of Kobe, which at the time handled 25%
of all Asian trade going to Europe and North America, and accounted for 17.8% of
Japan's exports and 14.5% of its imports. 30% of the maritime transportation network
in Japan at the time was concentrated there. (Coulter 2002). The port complex itself,
constructed on two artificial islands made of relatively loose fill, suffered widespread
liquefaction and settlement, and wasincapacitated for two months (Louie 1996).

The 2004 Indian Ocean earthquake and subsequent tsunami wereamongthe worst
natural disasters in recorded history. Over 225,000 people lost their lives and economic
losses were put at approximately $10 billion. In the maritime realm, preliminary esti-
mates indicated that 66% of the fishing fleet and industrial infrastructure in the regions
affected by the tsunami were destroyed by wave surges. Shipping was disrupted as
well, particularly in the Strait of Malacca where the depth of the seabed was changed in
numerous places. Navigational buoys and old shipwrecks were also disturbed, creating
temporary hazards to navigation.

The 2005 hurricane season was one of the deadliest and most costly for the United
States. Over 1,800 people lost their lives in Hurricane Katrina and the floods in the
immediate aftermath, making it the second most deadly hurricane in US history. Eco-
nomically, the storm caused over $81 billion in damage, making it the costliest hur-
ricane to strike the United States. Maritime losses were significant. Port Fourchon,
Louisiana, a key energy hub took a direct hit, leading to the loss of half a billion dollars
a day. Similarly, the Louisiana Offshore Oil Port, responsible for the import of 1 1% of
all US oil consumption, was temporarily unavailable. Additionally, twenty offshore oil
platforms were missing, sunk, or set adrift. A few weeks later, as Hurricane Rita struck
anarea responsible for 30% of the total refining capacity of the United States; fully half
of the Gulfs oil production was shut down. The storm caused $11.3 billion in damage
and was directly responsible for seven deaths.

3.2.3. MiDDLE-OF-THE-ROAD MODERATION: SUMMARY REMARKS

Without emphasizing one set of threats over another, the logic of the moderate
approach is that preparation for one set of threats prepares the maritime domain for
other threats as well. Being prepared for a terrorist attack on a port facility in terms of
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response, recovery, and continuation of operation is not significantly different, moder-
ates would argue, from responding to a hurricane or earthquake. Moderates focus on
response and recovery preparedness, possibly even more than prevention, since the
more likely severe threats are due to non-predictable natural events. In addition to
implementing procedures to prevent maritime terrorist attacks, the maritime industry
should undertake plans, policies and procedures to assist in recovery from natural and
human-induced disasters.

Moderates argue that it is important to keep an "all hazards" approach in mind at
all times - critics argue that an overemphasis on terrorism can actually reduce overall
readiness; they offer the inadequate US response to Hurricane Katrina as an example
(Bellavita 2006), claiming that the US Department of Homeland Security was so fo-
cused on terrorism that it diverted too many resources from the Federal Emergency
ManagementAgency (FEMA).

3.3. Radical Reconstructionalism

Radical reconstructionalists would argue that maritime security should be about
morethan preventing terrorist attacks or responding to natural disasters. Rather, they
would pay more attention to the underlying social and economic conditions that might
lead to actions that threaten maritime security. Radical reconstructionalists would
focus their attention on the root causes of man-madedisasters such as famine, war
and civil unrest, severe social disruption, and the like; which may lead, for example,
to increases in maritime piracy and attacks on maritime assets, humansmuggling and
stowaways.

Radical reconstructionalists would argue that we can increase maritime security
by dealing with the root causes of maritime threats. If the causes of maritime threats
are reduced or eliminated, then, they argue, the maritime realm would become more
secure. This would include reducing more thanjust the obvious threats. For example,
while all would acknowledge that the Asian tsunami had a significant maritime dimen-
sion, few would argue that we have any ability to reduce or eliminate tsunamis. This
said, environmental evidence suggests that the impact of the tsunami mayhave been
considerably lessened if the coral reefs had not been so severely degraded and had been
able better to perform their natural barrier function. Indeed, areas with healthy coral
reef structures suffered considerably less damage with fewer fatalities (Illegal Destruc-
tion 2005). Knowledge about these kinds of cause-and-effect relationships can improve
security in the future. Looking at maritime piracy and terrorism, maritime security
professionals should dedicate their efforts to understanding whey these events occur,
in addition to preventing these attacks.
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3-4- HUMANITARIANISM

Humanitarians would argue that not only should the maritime industry take an all-
hazards approach to direct threats to maritime assets, it should also focus on the role
the maritime industry can play in security threats that do not necessarily directly (or
only indirectly) affect the maritime realm:

E m p h a sis  o n  M aritim e  A s se ts  a s  T a rge t/ E m p h a sis  o n  M aritim e  A sse ts  a s  Su p p o rt/
V ictim  o f  A tt a ck / D isaste r A ssistan ce  in  A tt ack /D isa ste r

S trict  C o n stru ctio n alism
M id d le-o f-  th e  -R o  ad  M od e rati on
R ad ical  R e co n stru ctio n alism

H u m an itarian ism

Humanitarians focus on the important role the maritime industry plays in famine
response, evacuations fromnatural disasters or conflict arenas, and relief efforts in
general for natural and human-induceddisasters. Should a terrorist attack occurwhere
the maritime industry could play a useful response role in evacuations or deliveries of
necessary goods and services, humanitarians would argue that maritime assets should
be offered for response and recovery.Indeed, after the 9/1 1 attack on the World Trade
Center, up to one million people wereevacuatedfromLowerManhattanby water in a
spontaneousresponse of privately and publicly ownedwatercraft (Greeley 2002).

Looking at the natural events discussed in the section detailing the middle-of-the-
road moderation approach to maritimesecurity, humanitarians would argue that the
maritime industry has a role to play in these events (and indeed has played a role), even
whenthere has been no significant impact on, or destruction of, maritime assets. For
example, immediately following the LomaPrieta earthquake, ferry service between
San Francisco and Oakland, which had ended decades before, wasrestored. Crowley
Maritime (a private corporation) , largely acting alone, provided the ferry capability as
anemergencyresponse service within three hours of the event, due to the collapse of a
section of the San Francisco-Oakland Bay Bridge. The service wasoffered free of charge
for a day and a half, with substantially reduced, state-subsidized fares implemented
after that (Hansen and Weinstein 1991).

Moregenerally, while response immediately following any natural disaster is usu-
ally provided by the fastest meanspossible - typically air - longer-termsustained relief
efforts are conducted almost entirely by sea. This has led to newfields of endeavor:
specifically humanitarian logistics and relief chain management.In each, a great deal
of emphasis is placed on the role of the global maritime communityasavital component
in any sustained emergencyresponse.
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3.5. Conceptualizing Maritime Security: Summary

The goal is not necessarily to provide an either/or discussion of maritime security, or
to suggest that one conceptualization is somehow superior to another, or that maritime
educators and professionals must lock themselves into a single notion of maritime secu-
rity. Rather, the goal is to provide a sense of the richness of the ways in which maritime
security can be conceptualized so as to provide a basis for discussion among maritime
education and training professionals. Depending on the nature of the security threat,
different countries (and different ports, regions and states within countries) may well
find they need to define security differently. Not all countries face - or feel they face
-threats from terrorism; not all countries experience hurricanes or earthquakes; nor are

all countries afflicted with widespread humanitarian disasters requiring external relief.

4. Teaching Security: A Suggested Framework

AMarch 2007 conference on undergraduate curriculum development sponsored by
the US Homeland Security and Defense Education Consortium reached a consensus on
ten curricular outcomes for security professionals ("Undergraduate Homeland Security"
2007). Since, according to ISPS, ensuring maritime security - nomatter how it is de-
fined - canbe viewed essentially as a risk function, it is useful to group these learning
outcomes into their risk constituents. As has been noted in prior research, risk may be
viewed as comprising two parts: risk assessment and risk management (Nincic 2006).
While many of the goals and objectives listed below can be viewed as components of
both risk assessment and risk management, they are grouped by their primary emphasis
(it should be noted that the conference outcomes have been slightly modified, where
appropriate, for the maritime security environment).

4.1. Risk Assessment

Risk assessment is essentially the determination of risk prior to an event occurring.
Students, therefore, should learn how to anticipate and prepare for a wide range of
threats before they happen. Key skills that should be learned include:

4.1.1. The ability to identify, assess, and prioritize
threats, risks, and vulnerabilities

Students should be able to determine what threats exist to their ship, port, region, and
the like, understanding that threats will vary from ship to ship, port to port, and region to
region. Somemayfind that natural disasters are the most critical threat they face; others
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will find that terrorism is more likely. Most will find that they face multiple threats; in these
cases, the ability to prioritize the threats - rank them frommost to least likely - is vital.

4.1.2. The ability to develop, interpret, and
assess maritime security plans

Once threats have been determined, students should be able to develop, assess and
work with viable security plans prepared for each threat, or range of threats. While
there maybe some overlap (or even considerable overlap) in responding to an earth-
quake versus, say, a large-scale detonation of a bomb within a port facility, it is impor-
tant to remember"onesize fits all" security plans are unlikely to be of great utility in
an actual crisis situation.

4.1.3. The ability to assess community needs and resources in
the context of maritime threats, risks and vulnerabilities

Maritime threats are rarely limited to a specific maritime asset. It is important to
rememberthat ports are often parts of greater communities; a threat to a port, should
it occur, is highly likely to affect the surrounding community as well. This is as true of
a terrorist attack as it is of a natural disaster. Therefore, successful disaster planning
and preparation must effectively engage the local population as well.

4.1.4. An understanding of public, private, and non-profit
institutional roles and responsibilities of maritime security

Following fromthe point above, the "community"is generally made up of public, pri-
vate and non-profit (or NGO) entities (it should be noted that manyof the latter may be
international organizations as well). Each will have different priorities in disaster/threat
response, and each will have different value and organizational structures. While an un-
derstanding of the points of difference and dissent is important, what is even moreimpor-
tant is the ability to turn these differences into strengths in a crisis situation. Because these
are often entities that do not normally work closely together on a routine basis, the plan-
ning process is essential in bringing these stakeholders together prior to a crisis event.

4.1.5. The ability to identify and coordinate resources to
combat threats, minimize risks, and reduce vulnerabilities

Once community needs have been determined within the context of maritime
threat/disaster planning, the community should be viewed as a resource and partner
in the planning process. The community is a source of valuable resources and is very
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often the first responder, should a crisis occur. Students should learn how to work with
the local population in planning and coordination, burden-sharing and training.

4.2. Risk Management

Should a maritime security event/disaster occur, students should be prepared to
managethe event successfully. Successful management involves the minimization of
humancasualties and the mitigation of psychological, social and economic disruption
at all levels. This will involve, at a minimum:

4.2.1. The ability to communicate within government,
across government levels, and to all sectors

As has been seen from the US responses to 9/ll and to Hurricane Katrina, one of
the most commonand deadly errors made in disaster response is the lack of effective
communications. Communication networks are often found to be incompatible; chains
of commandare not effectively determined; decision-making authority is not appro-
priately delegated; cell phones do not work. Minimizing and eliminating problems of
communication is vital in any disaster response.

4.2.2. Ability to understand principles of managing
people, financial obligations, and projects

Disaster response and security preparedness often becomes yet one morecompet-
ing item in maritime facility budgets. Ports cannot count on having unlimited funds
made available to them should a crisis occur and should plan accordingly. This will be
especially true after the immediate response is complete and the immediate crisis has
passed. Responders will eventuallybecome accountable for the funds they have spent;
the ability to minimize financial dissipation, while obviously not the immediate concern
while lives are at risk, will eventually become a matter of consequence. Similarly, in a
crisis situation, multiple stakeholders will be present; the ability to manage people who
are not part of one's day-to-day work environment is an essential skill.

4.2.3. Ability to understand and work within the environment
of social, economic, legal, ethical, technological, and

political interdependencies of maritime security

While many of these considerations may not (as above) be of immediate impor-
tance in disaster response while lives are still at stake, they will - as manyevents have
shown-becomeimportant soon afterwards. While effective planning can help miti-

155



WorldMaritimeExellence =^=====r==:==============^==^==

gate someof the pitfalls in this regard, a more general framework of understanding is
essential. In crisis situations, decision makers must respond without significant time
for refection; the more embedded these interdependencies are, the less likely it is that
fundamental errors of judgment will be made.

4.2.4. Ability to work effectively within, and understand
the dilemmas of, collaborative networks

Collaborative networks are formed by disparate entities (maritime firms, facilities,
ports, emergency responders, NGOs, etc) in response to commonproblems. While an
understanding of these networks is essential to the crisis planning process, knowing
howto work with them in a crisis situation can make the difference between an effec-
tively managed -andmismanaged -response. Routine practice, planning and training
can minimize likely errors, but students should be educated and trained to understand
that the vital learning outcome is how these various stakeholders work together while
the crisis is occurring. Learning how to anticipate problems and manage dilemmas
before they become acute is a critical security management skill.

4.2.5. Ability to collect and analyze data and information

While this would seemto be - and is - also a key component of the planning process,
learning how to acquire essential information in a crisis situation is of the utmost impor-
tance. Students should learn what information they will need as a crisis unfolds, how
to ask for that information, and how to assess its reliability. There will be much "fog"
and confusion in a terrorist attack, or natural disaster, or response to a humanitarian
crisis, and muchincorrect information. Successful response to these situations requires
an awareness of the information and data pitfalls that can occur.

5. Conclusion: The Utility of Communities
of Learning/Communities of Practice

The goal of this paper has not been to provide the "correct" answers to the questions
it has posed regarding the definition of maritime security, its constituent components,
or its relationship to safety or STCW.Nor has it been to arrive at a definitive list of cur-
ricular goals and outcomes for maritime security students and practitioners. Rather,
the goal has been only to provide one possible framework for addressing these ques-
tions by presenting various possible definitions and conceptions of security, and by
suggesting one possible set of goals and outcomes, based on existing best practices. It
is hoped that this paper may be a starting point for discussion within the IAMUso that
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memberinstitutions can begin to work together to: 1) devise a mutually agreed upon
understanding of the range of components of maritime security, 2) establish goals and
outcomes for our respective educational and training programs, and 3) share our best
practices towards meeting these ends.

Cooperation of this nature can be achieved through what are increasingly known
as communities of learning or communities of practice, "groups of people who share a
concern, a set of problems, or passion about a topic, and who deepen their knowledge
and expertise in this area by interacting on an ongoing basis" (Braziel 2006). Different
from formal organizations with official meetings only a few times each year, members
in learning/practice communities work together frequently and informally, interact-
ing with one another through personal networks - "smaller, frequently overlapping
groups comprising people who know,have worked with, and trust each other" (Braziel
2006). The interaction can be either in person or, more often, online through e-mail,
chats, "webinars," moderated electronic forums and the like, to discuss issues of mutual
concern

These communities exist not out of mandates but out of voluntary cooperation
amonginterested individuals with a mutual desire to seek, share and create both a
deeper understanding of our commonproblems, and cooperative solutions to these
problems. The IAMUalready provides an excellent forum for the global community of
maritime educators to discuss and share best practices in many important fields and
endeavors. IAMUmemberswith an interest in maritime security research, education
and training are already the natural leaders in these fields, and should strive to deepen
their cooperation through multiple avenues to set the agenda for the maritime security
field in the years to come.
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i.Introduction

For a sustainable marine future, marine research should achieve three main goals
in the future: increase the knowledge of the marine world, explain the economic, social
and political stakes which the ocean represents, bring scientific and technical expertise
to policy-makers in ocean related activities and enhance technological competitiveness
of maritime industry. Thus wecan say that technnological developments and knowle-
dge become key concepts.

As the technological innovation is a rising evolutionary process for the maritime
industry, the maritime researches and their results which are the driven components for
the innovation process, are being important phenomenon.The originators of research-
es and innovations are mostly the research centers such as universities, academies and
institutions. Accordingly, innovation policies of government support the universities
and research centers to commercialize their research results. The acceptance of com-
mercialization as an academic task constitutes the triple helix concept that originates
from the processes of transferring academic technology into application through the
linkages between university, government and industry (Etzkowitz & Leydesdorf, 1997;
Rasmussen& Borch, 2004). So academic technology transfer of the maritime research
results can be important for the sustainable maritime industry.

Academic technology transfer can be referred as the process of transferring labo-
ratory discoveries out of the academic institutions to the other entities for develop-
ment and commercialization. Transfer of technology and knowledge from academic
institutions to social environment can take place through various channels; such as
disseminations, publications, education, interaction, co-operation, licensing and the
establishment of new business entities based on academic technology and knowledge,
so called academic spin-offs. Howeverlicensing, meeting, patents, publications and
spinning out ventures are not only introduced as mechanisms of technology transfer but
also presented as the kinds of academic entrepreneurial activities (Rogers et al, 2001;
Antonelli & Consiglio, 2001). Accordingly, academic spin-offs can also be identified as
the only one type of the academic entrepreneurship.

Moderating entrepreneurial activities and academic spin-off process in the same
entity may lead conflicts and problems. There are several challenges related to the
formation of spin-off companies such as applied research vs. basic research, publica-
tions vs. patents, individual working vs. group working. Internal conflicts can also arise
amongst the academic members in the weak entrepreneurial environment. This may
cause additional problems for the growth potential of academic spin-offs (Rassmussen
&Borch, 2004; Degroof & Roberts, 2003). The congruent points between the academic
structure and entrepreneurship directly influence the creation of academic spin-offs.

This study orients to the formation of academic spin-offs through the perspective
of academic entrepreneurship in maritime universities or academies. In the next sec-
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tion of the study, the maritime educational concept is in research centers are taken
and then academic spin-offs literature is reviewed; the third part is about the effects
of academic entrepreneurship and challenges on academic spin-offs. After that a case
study is given for the academic maritime spin-offs and finally some concluding remarks
are presented.

2. Maritime Academic Researches

Research in maritime policy and managementis concerned with solving problems
in the maritime industry and advancing knowledge that is industry specific. Thus to
have a greater contribution and to achieve greater recognition outside industry bound-
aries, there is potential for research outcomes to inform theory outside the maritime
realm. Furthermore technology is one of the factors driving the globalisation of eco-
nomies, and maritime workprocesses have an important role in this picture. From the
perspective of maritime technologies, three issues should be emphasized. These are
shipbuilding, maritime transport and undersea exploration and explotiation (Roseta,
1998)

Shipbuilding has kept important technical competence. Technological research
is necessary to improve tools to conceive and produce ships using particularly new
materials and information technologies, to develop techniques for new ships. Mari-
time transport has been accelerated steadily and provides the development of specific
technologies to improve multimodal transport (sea, road, rail), to develop high-speed
sea connections between harbours for passengers and freight traffic, to introduce new
techniques for traffic control and managementto provide newservices for shipping and
to modernise harbour logistics. Undersea exploration and exploitation of hydrocarbon
and mineral resources require the development of appropriate technologies. The pos-
sibility of exploiting deep-sea off-shore oil and gas fields represents a real technological
challenge which has to be met (Roseta, 1998)

The technological programmes that are these three major issues which have great
importance for the competitiveness of maritime industries and its economy and which
should be at the core of technological programmes, one mustacknowledge the fact that
other areas call for technical progress and breakthroughs (Veenstra, 2002)

As there is an increasing interdependence between marine science and technology,
scientific reseach opens newopportunities for the technological developments and
maritime services that bring together different perspectives. The fundamental research
is originated from the academic research centers, the academic spin-offs become an
important entities to convert the fundamental research to applied research, stated in
Figure 1 (Caron et al., 2004).
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Nowadays, the maritime industry faces numerous challenges with respect to tech-
nological innovation. Marine scientific research will be driven in the future as in the
past both by curiosity and by the needs of society. Marine science and technology will
bring new knowledge to the maritime industry from its exploitation in a sustainable
manner.

Before esta blis hm ent Fun da mental
rese arc h

Technology
transfer

å¡å¡å¡å¡å¡å¡

Since estab lish ment Funda mental
researc h

Technology
transfer

Figure 1. Applied research as a bridge between fundamental
research and maritine industry

Fromthe point of view academic spin-offs will be an effective mechanism to solve
the challenges of maritime linkages between the technology and industry by: the mo-
bilisation of scientific and technological competence, the constitution of research net-
works associating academic laboratories, national institutes and private companies, the
building and peration of large commonresearch infrastructure (Roseta, 1998). Thus
understanding academic spin-off concept and applying to the maritime universities or
academic research centers will provide more dynamic maritime sector.

3. Academic Spin-offs

Generally, spin-off is taken as a process that involves the division of an existing
companyinto two, usually a bigger one (parent company) , and a smaller one (the spin-
off) through sharing the human resources, assets and intangibles.

Elfring and Foss (2000) identify the spin-off as the individual or the team whouses
the competencies of parent organization to begin a new business. A spin-off can also
be evaluated as a process of transfer of technology with the entrepreneurial activities
from the parent organization (Dahlstrand, 1997).

Roberts arid Malone (1996) identifies four principal entities which can be seen in
the spin-off process:

à" The technology originator, the person or organization that brings the technology
from basic research through the stages of the innovation-development process
to the point at which the technology can begin.
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à" Theparent organization in which the R&Dis conducted bythe technology origi-
nator.

à" The entrepreneur (or the entrepreneurial team) who takes the technology cre-
ated by the originator and attempts to create a newbusiness venture centred
on the technology.

à" the venture investor, who often represents a venture capital organization that
provides funding for the new company in return for partial equity ownership
in the newcompany.

According to Carayannis et al. (1998), two factors are often seen in spin-off firms:
à" The entrepreneur who usually leaves the parent organization.
à" A technology which is also transferred from the parent organization as a base

of the newentity.
Furthermore, types of spin-off can vary due to their parent organizations. Spin-offs

can be classified according to which organizations they are spun-off and which entities
the entrepreneurs comefrom (Perez, Sanchez, 2002). One of the major originators of
newfirms is higher education institutions, namely, university or academic spin-offs.

Academic spin-off is a mechanism of transferring the technological knowledge
or the know-howfrom academia to marketplace (Mansfield, 1991; Consiglio & An-
tonelli, 2001). Pirnay et al. (2003) conclude that academic spin-offs are the newenti-
ties which utilize commercially the research results and the technology of academic
organizations.

Consiglio and Simoni (1998) identify two agents for the academic spin-offs. One
of the agents is the characteristics of the academics of the research group and the
second one is the way of the exploitation of the research results. The introduced
agents support a commercial stage from laboratory (Consiglio &Antonelli, 2001) and
provide knowledge flow dynamics between the academic institutions and industry
(Rappert, 1999).

The effective use of knowledge production that takes place in universities and oth-
er research organisations requires the performance of a transformation process that
includes the application of new scientific concepts. Furthermore the different scope
and purposes of academic institutions and industrial organizations make this trans-
formation process a complex matter. Thus there is also a need for translator between
academic and industrial contexts (Chiesa & Piccaluga, 1998). Academic spin-offs
appear to be well positioned for this task as they can match the knowledge of research
organizations and the needs of market (Fontes, 2005).

Thereby the creation of academic spin-off firms are effected from manyfactors such
as the economic climate, demand and market conditions, existence of knowledge base,
business culture and business environment (Balazs, 1996; Antonelli & Consiglio, 2001).
The market orientation of academics is a critical factor as innovative determinants come
from the demand-side. So the academic spin-offs should be more dynamic in network
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before and after their formation to produce a circulation of market orientation and
technical capabilities (Perez, Sanchez, 2003). This circulation requires the people and
the technological map of the region to be evaluated as a type of local network. From
the regional economy perspective, it is identified that the academic spin-offs evolve
under financial pressures and in response to changing market conditions, based on
both academic knowledge and local knowledge.

Stankiewiez (1994) classifies the academic spin-offs with three modes. One of the
modes is consultancy and R&Dcontracting for technology transfer and competence
shortages; the second is product oriented mode that have well-improved product con-
cept; the third of them is technology asset oriented mode which is relevant of the de-
velopment of technologies.

The academic spin-offs are also categorized by Thornburn(1997) as;
à" Direct research spin-off companies which are originated by commercializing

intellectual properties through protecting the rights of the individuals, from
the research institutions to the newfirm.

à" Technology Transfer Companies that are created for exploiting commercially
the university's tacit knowledge and know-how.

à" The Direct Spin-off Companies that are established by university staff or stu-
dents who have no formal intellectual property licensing or similar linkages
between the universities.

4. Academic Entrepreneurship in
Academic Spin-off Concept

The formation of the academic spin-off is not an instantaneous phenomenon; it
is a process, which constitutes the transformation of knowledge and technology into
application. The creation of academic spin-off is a long way from the technology de-
velopment to the exploitation of technology. The pathways of the academic spin-off
process require the involvement of different approaches of the academic membersdur-
ing different stages of the spin-off process. The exploitation of technology benefits from
entrepreneurial activities for utilization of the opportunities of market place. Whenthe
technology exploitation time comes, the research group of the development stage turns
into an entrepreneurial team (Balazs, 1996). So the entrepreneurialism of the academic
behavior becomes a key point for the creation of spin-offs.

Entrepreneurship is a process by which individuals create opportunities without
regard to resources they currently control (Stevenson &Jarillo, 1 990). Academic entre-
preneurship can be taken as a behavior of modifying patterns of research in academic
structure. Tyson et al. (1994) state that academic entrepreneurship is a knowledge-
base activity which is consisted of taking risk, technology and being a bridge between
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the knowledge and industry. Louis et al. (1989) introduce the five types of academic
entrepreneurship as

à" engaging in large scale of science that can be externally funded.
à" supplementing income
à" gaining industry support for university research
à" obtaining patents or generating trade secrets
à" commercializ ation
Accordingly, the academic spin-off concept coincides with entrepreneurialism.

WhenFreeman's (1986) conceptualisation of entrepreneurship is examined, the aca-
demic entrepreneurship and academic spin-off concepts cometogether. He claims that
the formation of the new establishments is generally the outputs of the other organiza-
tions and the academic spin-off is one of the genetic interpretations of the organiza-
tional entrepreneurship. By the context, the entrepreneurial alertness is an important
behaviour for sustaining the enterprising mindset and culture for emergency of new
ventures.

Drucker (1985), states that innovation is the specific tool of entrepreneurs, the
meansby which they exploit change as an opportunity for a different business or ser-
vice. He also emphasises that innovation is capable of being presented as a discipline,
capable of being learned and capable of being practised. That's why the transformation
of an invention to a product can be taken as a three-phase entrepreneurial and inno-
vative process. The first phase is the origination phase which includes genesis of the
spin-offs and identification of the opportunity. This is followed by concept-testing phase
that the opportunity is tested with a technical, intellectual and business point of view.
Then the third phase, start-up support phase, starts (Degroof & Roberts, 2004). As a
result of the integration of entrepreneurship and innovation concepts during the phases,
the academic spin-off process is driven by the mission of capitalization of knowledge
which is directly related to management of innovation through the academic culture
(Etzkowitz, 1998; Ndonzuau et al, 2001).

While executing the all phases of innovation, the management skills of the aca-
demics get importance (Balazs, 1996). Management of innovation requires the entre-
preneurial qualities of drive, creativity, vision and ambition. (Consoglio & Antonell,
2001). Based on this, it can be claimed that if the conflicts that are encountered at the
generation of the newideas are overcome, the entrepreneur mindset can be spread to
the other stages of the academic spin-off. As a result, scientists of the academic entities
will be transformed to academic entrepreneurs whocan managethe innovation during
the spin-off phases through the academic concept.

Once the innovative activities and academic spin-off process are presented in the
sameorganization, moderating these activities may lead conflicts and problems. When
the core abilities in management of innovation are analysed, the congruent points of its
concepts with the academic structure are experienced mostly at the origination phase
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(Ndonzuau et al , 2001). Generating newbusiness ideas includes having the ability to
create someaspects of the technology or the scientific knowledge in-house. Origination
of innovative ideas provides to make the correct internal identification and assessment
of the new opportunities which constitute the backbone of the academic spin-off pro-
cess. Roberts (1991) suggests that the early choices during the initial phase impact the
subsequent growth potential of the spin-off ventures. It is important to pay attention to
the early phase of the academic spin-offs as the venture development is path dependent
(Degroof & Roberts, 2004).

Furthermore the academics become the key individuals as they are the determinants
of the organizational behaviour. The successful academic spin-off activities require the
presence of the motivated academic entrepreneurs whohave team building and man-
agement skills in addition to the traditional tasks of being an academic (Consoglio &
Antonelli, 2001). But understanding the corporate organizational realities within the
academic structure requires two opposite approaches in the same medium, namely,
the scientific conception and the economic conception (Ndonzuau et al, 2001). It is
difficult to find the persons whocarry these two concepts at the same time. Wehave to
knowwhythe scientific and economic conceptions are opposite to each other to avoid
the barriers for the infancy of academic spin-offs.

Generally the scientific conception includes the basic research instead of applied
research because the main goal of this conception is the enhancement of the human
knowledge. Furthermore the academics of scientific conception transfer the research
results and the knowledge mostly by publications (Callon, 1994; Etzkowitz, 1998).
Publications are very important for academicians to get status in the academic structure.
But from the perspective of academic spin-off process, the publication of a research
result is not an effective way of knowledge transfer. Because a publication can cause
lost of the originality of the new scientific knowledge. Nevertheless the legal issues
such as patents can not be under control in the public domain. So the commitment of
the academics to the publications can be presented as one of the conflicts between the
scientific and economic framework (Ndonzuau et al, 2001).

The other barrier for the formation of newacademic spin-offs is the attitude of the
academics to the money. While the economic conception uses scientific knowledge
to make assets such as money, the scientific conception uses moneyto produce new
scientific knowledge (MacMillan et al., 2000). So universities or other academic struc-
tures are not interested in the potential of the commercialization of the research results.
Therefore newideas that can be a trigger for an academic spin-off, aren't emphasized
within the academic structure.

It is also important to identify the market-oriented results. Generally the scientists
in the academic entities are often pictured as isolated from the realities of the business
world. A perspective that is far away from the real world, sets a barrier to the realization
of an market opportunity for the creation of successful academic spin-offs. The busi-
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ness idea characteristics should be in touch with the realities of the market potentials
(Grandi & Grimaldi, 2000).

As the conflicts arise due to the non-entrepreneurial mindset, entrepreneurship
should be made compatible with the academic structure by overcoming the conflicts.
The dualisms of the scientific conception and economic conception -patents vs. publi-
cation, basic search vs. applied search, scientists vs. businessmen-, should also be ac-
cepted in the academic structure (Etzkowitz, 1998). As the academic spin-off process is
anelement of the triple helix concept, the supports of the government, the industry and
the academy makethe academic structure and entrepreneurialism coincided. Therefore
the governments, universities and the industry carry out sustainable policies.

The governments can motivate the academic spin-off process by relaxing anti-trust
regulations, developing co-operative research centres, and protecting the intellectual
property (Bozeman, 2000). Industry develops well functioning financial markets. The
local industry can provide suppliers, partners and buyers for the newacademic spin-offs
(Djokovic & Souitaris, 2004; Looy et al., 2003; Porter, 1990). In the academic institu-
tions, the policies are generally made on focusing to the organizational culture. Many
universities establish Technology Transfer Office and work with technology incubators
and technology parks. To integrate the academic entrepreneurship and academic struc-
ture, universities also offer entrepreneurial courses, organise network events to create
linkages between scientific, economic and technological fields and develop procedures
for the spin-off formation (Birley, 2002; Mustar, 1997).

5. A Case Study:
EMATAK- the Spinno Project of the

Estonian Maritime Academy
The aim of EMATAK- the Spinno Project of the Estonian Maritime Academy is

the development of co-operation between Estonian Maritime Academy and Estonian
maritime enterprises and organisation of the knowledge transfer to the outside of the
Academy. It also offers competitive training, research and development and innova-
tive services at the international level to the Estonian maritime enterprises for their
sustainable development.

The goal of the Estonian Maritime Academy as an internationally recognised pro-
fessional higher education institution is provide quality maritime education, supervise
and co-ordinate the maritime training and R&Dactivities and organise applied marine
research.The objective of EMAresearch and development activity (R&D) is the promo-
tion of the required co-operation between the Academy, public sector and enterprise
for the sustainable development of the Estonian maritime enterprises and public sector,
the arrangement of knowledge transfer and finding the solutions to the environmental
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issues of the Baltic Sea region bordering with Estonia. According to the R&Dstrategy,
a favourable environment for the commercialisation of R&D activities is going to be
created; knowledge transfer and business related training for the lecturing staff and
the students is going to be carried out; the lecturers and students are consulted on the
identification and testing of ideas, finding co-operation partners and sources of financ-
ing; the competence, provided services and intellectual property of the Academy will
be introduced to the marine enterprises and joint research is carried out in the field of
knowledge and technology transfer both with Estonian higher education institutions,
R&Dinstitutions and foreign partners.

The Centre wasformally created in the Academy in December 2003 with a main ob-
jective to carry out tasks prescribed by the R&Dstrategy. Academy finances the Centre
by means of its net assets earned by contractual work and paid Refresher Training ser-
vice to the personnel of marine enterprises. The implementation of the set of tasks, es-
tablished by the R&D strategy as a whole, is a time and resource consuming process.

The Centre creates a favourable and motivating environment for the lecturers and
the students to carry out R&Dactivities and co- operate with enterprise. Raising the
awareness of the memberson commercialising the R&Dresults and co-operation oppor-
tunities with marine enterprise are another aim of the centre. The other activities are

à" development of the support services, required for encouraging the knowledge
transfer. Their application would considerably contribute to the increase in the
volume of research contracts and projects, creating the preliminary conditions
for the development of the spin-off enterprise;

à" active introduction of the Academy competence, provided services, co-opera-
tion opportunities and its intellectual property by distributing the information
materials and arranging partnership activities, creating an objective image of
the opportunities to provide the required and useful services for the enterprise
by means of Academy aid

à" development of knowledge and technology transfer related co-operation, ex-
change of experience with Estonian R&Dinstitutions and professional higher
education institutions and foreign partners with marine enterprises.

In the course of the realisation of Spinno project the volume of enterprise oriented
projects and contracts will increase in a sufficient scope to transform EMATAKinto a
self-sufficient enterprise in its activities (www.ematak.emara.ee).
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6. Conclusion

Maritime research centers and maritime academies are the backbone of maritime
industry. To have a sustainable maritime environment, the linkages between the mari-
time academies and industry should become a strategic issue for the national and inter-
national maritime policies. The academic spin-offs can be one of the most productive
ways of linking the maritime technology to maritime social system. To understand the
dynamics and organizational characteristics of academic spin-offs would accelerate
the maritime industry developments from the academic institutions. Thus further re-
searches are suggested on the concept of spin-off firms in maritime education.
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IMPACT OF GLOBALISATION 

AND INTEGRATION PROCESSES 

ON ТНЕ DEVELOPMENT OF ТНЕ EU SEAPORTS 

Adam Przybylowski1 

ABSTRACT 

The EU seaports are under а very strong influence of the globalisation and integra
tion processes. Vertically integrating transport chains make them vulneraЫe to rapidly 
changing contemporary environment. As а response to those global challeпges, the 
European Commissioп elaborated the Green Paper on а Future Maritime Policy of the 
EU. The holistic approach is to ensure better future also for ports in the EU. The obsolete 
seaport administration and management systems as well as port policy objectives and 
requiremeпts, based priпcipally оп the concept of exclusively port-oriented manage
meпt forms, do поt comply any more with the new logistic management challeпges апd 
growiпg competitive transport environment. The seaport admiпistrations are forced to 
adjust and get much more global апd transport chaiп oriented. The paper examines 
some substaпtial reasons of the ongoing changes in the international trade and trans
port and also analyses the possiЫe strategies for survival of the EU seaports. 

I. INTRODUCТION 

Iп 2005, one of the Polish Gdynia Port container terminals has Ьееп taken over Ьу 
Hutchison Port Holdiпgs Group (НРН). НРН handled that year 51,8 mlп TEU on 251 
quays in 43 ports. This global operator has shares оп the termiпals in 21 countries all 
over the world: in Asia, Africa, both Americas and Europe. Iп Europe; they are present 
in Belgium, Germaпy, Spain, the Netherlands апd Great Britaiп. 

The above example reflects the ongoing globalisation and integratioп processes that 
influence the internatioпal traпsport, affectiпg directly the world maritime transport 
and seaports, as well. Some пowadays existing traditioпal seaport administration and 
maпagement systems as well as port policy objectives and requirements based princi-

1 Ph. D., Department of Transport Systems, Faculty of Navigation, Gdynia Maritime University, 
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pally on the concept of exclusively port-oriented managementforms, do not comply any
morewith the newlogistic management challenges and growing competitive transport
environment. The traditional concepts and models of national seaport policy are being
steadily evolved, getting much moreglobal and transport chain oriented.

Each European port must find its ownstrategy, depending on its particular situation,
to survive in such a dynamic environment in order to remain competitive. In particular,
they have to make plans in a climate of market uncertainty, confront the growing power
of the shipping lines, justify expensive public investments, satisfy environmental issues
and manageeffectively under various regulatory changes.

2. Global Factors Influencing the
Development of the EU Seaports

European ports, like all ports in the world, are being confronted by forces of change
and uncertainty that are reducing their abilities to control their owndestinies. Since
several years, other actors in the transportation industry (the shipping lines in par-
ticular) are shaping port development. More than ever before, as intermediate points
in transport chains, linking shipping with road and rail modes, ports are vulnerable
to developments on both land and water. These developments have brought about
uncertainty and change that has made port planning extremely difficult. Inter-port
competition has been heightened in unanticipated ways (Slack 2001).

EUseaports' development is influenced by many factors (see fig. 1). Especially, the
globalisation and integration processes affect the evolution of their management sys-
tems and models.

Fig. 1. Factors influencing the development of seaports

Source: Grzelakowski & Przybylowski 2006, p. 3.
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The ongoing growth of the world economy in terms of GDP and industrial output
accelerates the growth of the international trade and as a consequence boosts the in-
crease of the world seaborne trade (UNCTAD 2005). According to WTOcalculations,
it accounts for more than 80 % of the world total trade in tonnage terms. The growth
rates of the seaborne trade were especially high in the recent twenty years of the 20.th
century. In 2004 it reached 6,76 billion tones of loaded goods. The annual growth rate
reached 4.3 % over that of 2003, and the increase of the world merchandise exports
volume was 13% higher at that time. The world merchant fleet grew in deadweight
tons (dwt) up to ca 900 million that represents 4.5% increase. The rapid increase of
the world seaborne trade boosts the development of the maritime transport. As a result,
it accounts nowadays ca. 90 % of the world transport in ton-miles. As a consequence
the total throughput of the world sea ports has been growing considerably, reaching
(according to the provisional data) more than 14 billion tones (loaded and unloaded)
(Grzelakowski & Przybylowski 2006).

Shipping, being the most important mode of transport in terms of volume, gets
an important support from the EU. In fact, the commontransport policy favours the
development of environmental friendly modes of transport in compliance with the
idea of sustainable development (Lisbon and Goeteborg Strategy). The EU, through a
set of political actions, legal and financial instruments, promotes intermodal transport
(Marco Polo Program) and creation of motorways of the seas, for instance.

Furthermore, as a result of its geography, its history and the effects of globalisa-
tion, maritime transport will continue to be the most important transport mode in
developing EU trade for the foreseeable future (Maritime transport 2006). The Green
Paper on a Future Maritime Policy for the European Union intends to launch a broad
debate on the development of an overall maritime policy which combines an inte-
grated, cross-sector analysis with effective policy co-ordination and commonaction.
According to the Commission, such a policy should combine the competitiveness and
employment objectives of the Lisbon agenda with improving the health of the marine
environment.

The Green Paper puts forward five concrete areas for discussion (EC Commission 2006) :
-sustainable maritime development,
-quality of life in coastal regions,
-ocean managementtools,
-maritime governance,
-European maritime heritage and identity.
Seaports feature prominently in the Green Paper and are identified as 'multifunction-

al areas, being key-elements in the logistics chain as well as business locations, but equally
providing residential space and tourist facilities'. The Green Paper further acknowledges
that the growth in trade and shipping is dependent on having adequate port capacity and
recognises that this need is under competition from environmental objectives.
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The Green Paper proposes that Member States would implement a system of spatial
planning for maritime activities on the waters under their jurisdiction or control. This
would create greater legal certainty for investment decisions. The proposal is based on
the Thematic Strategy for the Marine Environment the Commission published last year
which introduced eco-system based spatial planning. It also builds on the principle of
Integrated Coastal Zone Management (ICZM).

The coastline of the European Union is many thousands of kilometres in length
and contains well over 600 individual ports. These handle around 90% of EU external
trade and more than 35% of trade between EU countries. This involves handling 3.5
billion tonnes of goods and 350 million passengers being transported on millions of
ship journeys each year (www.emsa.europa.eu/end, 25.02.2007).

The ongoing process of cargo flows concentration benefits to the biggest EU ports,
mostly in the northern part of the continent. The table 1 displays the total volume (in
tonnes) of goods handled in all the major maritime ports of the EU. Abig part of the
increase over the years can be attributed to the increase of import of oil and oil products
(http: //epp.eurostat.cec.eu.int 2006).

Table 1. Transshipment in EU countries (million t)

2 0 04 2 0 05
E U  (2 5  co un trie s) 3 5 0 5
E U  (1  5  cou n trie s') 3 3 0 5 1̂ 9
B elgiu m 18 8 1^ 9
B u lg ari a 2 3 î H
C zech  R ep u b lic ii H u i
D en m a rk 10 0 !^ H
G e rm an y  (in clu d in g  ex -G D R  fro m  19 9 1) 2 7 2 l^ B
E sto n ia 4 5 1^ 9
Irelan d 4 8 i^ H
G reece 15 8 ¥̂ m
Sp a in 3 7 3 i^ H
Fran ce 3 3 4 1^ 9
Ita ly 4 8 5 i^ H
C yp ru s 7 i^ H
La tvia 5 5 i^ H
Lith u an ia 2 6 ¥̂ m
Lu x em b ou rg  (G ra n d -D u ch e )
H u n g ary i^ ^ S ¥̂ m
M alta 4 i^ H
N e th erlan d s 4 4 1 !^ M
A u stri a !蝣 ｻ ¥̂ m
P olan d 5 2

1 7 6
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Portugal 59 î H

Slovenia 12 ¥̂ m

Slovakia IÎ H !¥̂ m
Finland 107 î H

Sweden 167
United Kingdom 573
Croatia 41
Iceland 5
Norway 198 î H

Switzerland Î H

Source: Sea transport of goods, http: //epp.eurostat.ec.europa.eu/portal/,
1 0 . 0 3 . 2 0 0 7 .

Containerisation that has given shipping lines greater freedom to serve markets
froma wider choice of ports, thanks to so-called transferability (Fleming et al. 1994),
deepened the globalisation process. Ports have no longer control over inland markets
and can not be sure of the trade evenin their ownlocal areas. They have to invest huge
sumsof moneyin superstructure and infrastructure to participate in the container in-
dustry. However,it is not a guarantee to take profits fromthis business as someof them,
despite having a container terminal, maybe bypassed because of the reasons linked to
the whole transportation chain, like hinterland connections.

The shipping lines, being the most important players in the logistics chains, widen
their maritime services and extend control over landward movements.They certainly
do not take into consideration the specific merits of a particular port, but the economies
of scale and conditions of the entire chain. For instance, services in the Mediterranean
have concentrated in southern entirely newpivot ports, such as Gioia Tauro and Al-
geciras, bypassing direct services with northern reputed ports as Livornoand Marseilles.
Thus, port operations can be comparedto a lottery (Slack 1993).

Actually, the most dynamic increase of the handled volumeof the biggest EU ports
concernsthe container traffic. There is a high level of correlation between the EUports
developmentand their container handling volume.Onthe list of top 20 container termi-
nals only three EUports are named,i.e. Rotterdam,Hamburgand Antwerp,ranked 7, 9,
1 1 respectively (see table 2). However,the percentage change of container throughput
in the EU container terminals is above the world average level.

Table 2. Top20 container terminals and their throughput, 2004-2002
(millions of TEUsand percentagechange)

P o r t          M illio n s  o f          P e r c e n ta g e   c h a n g e

T E U s

W U l ｣ 2 0 0 4 2 0 0 3 2 0 0 2 2 0 0 4 / 2 0 0 3 2 0 0 3 / 2 0 0 2

H o n g  K o n g  (C h in a ) 2 1 .9 3 2 0 .8 2 1 9 .1 4 5 .3 3 8 .7 8

S  in g a p o re 2 0 .6 0 1 8 .4 1 1 6 .9 4 l l .9 0 8 .6 8
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S h a n g h a i 1 4 .5 7 l l .3 7 8 .8 1 2 8 .1 4 2 9 .0 6

S h e n z h e n 1 3 .6 5 1 0 .7 0 7 .6 1 2 7 .5 7 4 0 .6 0

B u s a n l l .4 3 1 0 .3 7 9 .4 5 1 0 .2 2 9 .7 4

K a o s h iu n g 9 .7 1 8 .8 1 8 .4 9 1 0 .2 2 3 .7 7

R o tte r d a m 8 .3 0 7 .1 0 6 .5 2 1 6 .9 0 8 .9 0

L o s A n g e le s 7 .3 2 6 .6 1 6 .l l 1 0 .7 4 8 .1 8

H a m b u rg 7 .0 3 6 .1 4 5 .3 7 1 4 .5 0 1 4 .3 4

D u b a i 6 .4 3 5 .1 5 4 .1 9 2 4 .8 5 2 2 .9 1

A n tw e rp 6 .0 6 5 .4 4 4 .7 8 l l .4 0 1 3 .8 1

L o n g B e a c h 5 .7 8 4 .6 6 4 .5 2 2 4 .0 3 3 .1 0

P o rt K la n g 5 .2 4 4 .8 0 4 .5 0 9 .1 7 6 .6 7

Q u in g d a o 5 .1 4 4 .2 4 3 .4 1 2 1 .2 3 2 4 .3 4

N ew Y o r k 4 .4 0 4 .0 4 3 .7 5 8 .9 1 7 .7 3

T a n ju n g P e le p a s 4 .0 2 3 .5 0 2 .6 7 1 4 .8 6 3 1 .0 9

N in g b o 4 .0 0 2 .7 7 0 -0 0 4 4 . 4 0 n .n .

T ia n jin 3 .8 1 3 .0 1 0 .0 0 2 6 .5 8 n .a .

L a e m C h a b a n g 3 .6 2 3 .1 8 2 .6 6 1 3 .8 4 1 9 .5 5

T o k y o 3 .5 8 3 .2 8 2 .7 1 9 .1 5 2 1 .0 3

T o ta l to p 2 0 1 6 6 .6 2 1 4 4 .4 0 1 2 1 .6 3 1 5 .3 9 1 8 .7 2

Source: Containerisation International, March 2005, p. 77.
In the maritime transport sector the changes concern not only the growing volume

of commodity flows and the structure, but also ships' size, specialisation, containerisa-
tion and transport chain organisation.

The growing ships' size involve huge capital expenditures in ports. They refer to
extensive dredging, much moredockside and handling capacity, for example. However,
such an anticipation may be a risky undertaking, as there is an uncertainty over the
ultimate vessels' size.

As far as the organization of the maritime transport is concerned, some forms of
cooperation such as strategic alliances (SAs) and equity merger and acquisition ac-
tivities (M&As) have been developed. They refer mainly to the international container
transport - Hanjin/Senator, P&O Nedlloyd, Hamburg-South-Group, etc (see table 3).
The main result of the capital integration and other forms of cooperation is enhancing
the competitive position by improving learning capabilities and the timely access to
technological knowledge and also vertical integration, control of intermodal and lo-
gistic cycles and logistics outsourcing, as well.Thus, the transport of goods by sea costs
have been decreasing and the effectiveness of the international combined transport
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chains is steadily growing. This process is still going on, despite huge unavoidable ports
investments (Grzelakowski & Przybylowski 2006).

Table 3. Emerging Port/Terminal Groupings in European Ports
H U TC H IS O N P & O P SA G A T E

Felixstow e S outham pton G enoa H am burg
Tham esport T ilbury V enice Brem en
R otterdam Larne Rom e G . Tauro
Tri este N aples La Sp ezia

^ 蝣 ^ H C agliari B ^ H H Lisbon

Source: Slack 2001, p . 14.

Major shipping lines formed strategic alliances because of the pressures of globali-
sation requiring to be present in all the major markets of the world. Asa result, formerly
separate services of membersare being integrated and create newservice configura-
tions that ports are unable to predict the outcome(see table 4).

T a b l e  4 .  S h ip p in g A llia n c e s,  1  9 9 9

A llia n c e G r a n d N e w  W o r ld U n ite d S e a L a n d  / M a e r sk

M e m b e r s H -L ,M IS C ,  N Y K , A P L ,  H M M ,  M O L C Y ,  D S R ,  H a n jin , S e a L a n d ,  M a e rs k

O O C L ,  P & O N U A S  C

#  sh ip s 7 9 7 5 6 1 1 9 9

#  T E U s 2 9 9 ,2 2 4 2 8 9 ,3 9 9 1 9 0 ,2 3 5 4 8 3 ,0 0 0

Source: Slack B., 2001, p. 4.

Meanwhile, ports operations become more capital intensive, labour saving and
space consuming. Due to liberalization of the EU transport markets the seaports are
under the huge competitive pressure put mainly by container transport operators com-
mitted in the logistic transport chains. Not all of them are able to face such a competitive
environment. The adjustment to the above mentioned globalization processes needs
huge additional public investment in port infrastructure and lowering of the operational
handling costs. Only the biggest terminals and port handling operators can meet those
challenges and requirements set by the growing competitive environment (pressures
from container operators, liners). Due to the relatively low port tariffs ports are unable
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to increase their income. Therefore, they need to apply for a huge public money and
the access to the capital of parties involved in the multimodal transport chain. However,
such a strategy is very often connected with the change of their contemporary role in
a transport chain and the evolution of their model of administration and management,
in particular. The EU ports should consider specific approaches depending on the en-
vironment they are operating in to face the ongoing challenges.

3. Survival Strategies for Ports in the EU Countries

The EU port authorities, confronted with the abovementioned processes, must
adopt efficient survival strategies in order to resist global and integration pressures.
Slack mentions two possible reactions: keeping pace with market demands or pursu-
ing customer-driven strategies. Porter and Robinson works suggest providing superior
value-delivery to targeted customers at a cost that provides acceptable profit levels.

The first strategy consists on carrying out expensive investments in superstructure
and infrastructure in order to keep pace with shipping lines expenses on larger vessels.
The second one is a response to concrete demands coming from shipping line clients. Cer-
tainly, investing huge moneyis not a guarantee of success and maynot be eveneconomi-
cally and economically sustainable. The third approach requires important adjustments
in ports functions to fit better into local, regional and global markets (concentration on
passenger business or container feeder port role, f. ex.). A port authority maybe not only
a port operator but also a land developer. Sites that have no morea port-use character
can serve for urban redevelopment. Such an alternate use of port sites may bring a lot of
income, because waterfront land is of a great value (Slack 2001).

The majority of the major EUports systems werecreated a long time ago, based main-
ly on the inside port-oriented factors connected with the land ownership. This criterion
wasdecisive for the establishment of the port managementsystems. Consequently, the EU
seaports managementsystems vary from the public models -landlord (autonomous ones)
through municipal models to private systems The administrative function is taken over by
maritime authorities (security, terrorism prevention, protection of the environment).

It is obvious that those models dominating in most of the EU ports do not comply
any more with the contemporary requirements of the logistics transport operators.
The biggest EU ports, like Rotterdam, Hamburg and Antwerp, acting not long ago as
a typical municipal ports, under the growing pressure of the globalisation and logis-
tic integration of the supply chains, are going moretowards the autonomous models.
The typical local dimension of the port management system which to a great extent
hampered the adjustment process, waspartly abandoned. Nevertheless, such a step is
not sufficient to meet the criteria set by the global trade and transport sectors (Grzela-
kowski & Przybylowski 2006).
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As mentioned above, the next one is to be a full integration of those entities into
the transport chains is necessary. Such a process has already started. It is performed
by horizontal and vertical forms of integration. The first one is caused by the ongoing
process of privatisation of the ports terminals, mainly container ones. The global con-
tainer operators, like HPH, take over container terminals becoming their owners in the
world scale. The reason of this is an increasing rentability of port container terminal
companies. According to Drewry Shipping Consultants, the leading container operators
like HPH, CSX WT, PSA Corp., ICTSI and P&O Ports reach turnover rentability of 33%,
29%, 25%, 18,8% and 17,4% respectively (Grzelakowski 2004).

The vertical integration is based on capital concentration amongthe ports terminal
companies and other logistic transport operators such as global container alliances
(Maersk). Till now, the ports behaved passively being taken over by other operators
players/ carriers. Thus, despite the growing concentration of the commodity flows in
the main EUports which strengthen their competitive position on the open European
seaport market, the majority of them seemto be unable to resist the enormous global
challenges. However,since the mid 90. someEuropean seaports are getting much more
pro-active on the global transport market. The simplest form is the EUbiggest container
terminal operators (Eurogate) set together with the strongest railway companies con-
tainer railway services which operate as a global player on the European transport
market. Such services connect the main European terminals (Bremen, Hamburg) with
the main consumerand production centers in Europe.

Consequently, European ports binds huge area of the hinterland and the main ini-
tiative is overtaken by the container terminals. The wider concept, based on stronger
position of container terminal operator in land transport relations is aimed at strength-
ening its position in relation to the container transport operator (container alliances).
Nevertheless, the port container operators are partly overtaken by still stronger mari-
time transport operators. In fact, the shipping lines become multimodal logistics pro-
viders controlling the routing of the flows in conjunction with the ocean services of the
consortia. Thus, a port is an incidental entity in this global network system.

Containerisation has reduced the economic impact of ports on cities, because ships
crews are smaller than they used to be, spend little time in port and dock labour con-
siderably diminished. As local economic benefits (employment) are declining, it is no
longer justified to invest huge public money in the port area. The European Commis-
sion wants to minimise subsides in accordance with proper competition policy and a
restrictions on public state aid.

The increased competitiveness of the European ports can be achieved by establish-
ing port clusters either via their port authorities or via municipal governments. The port
cluster maybe defined as 'the set of interdependent firms engaged in port related activi-
ties, located within the same port region and possiblywith similar strategies leading to
competitive advantage and characterized by a joint competitive position vis-a-vis the
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environment external to the cluster' (Hong-Seung-ROH 2004). There is an urgent need
to enhance the relationships between the port and associated companies in the port
area in order to create an added value (Notteboom T. E. 2005). Moreover, the strategies
for port competitiveness must take into account local impact in order to strengthen the
link between the port and its city/region (Pando J. et al.2005).

Port management systems should also meet the criteria of sustainability, i.e. com-
bining economical, ecological and social factors. The sustainable composition will be
reached if all stakeholders having different goals are taken into account (Musso E. 2006).
It is not an easy task, as ports authorities may be often in conflict with legislation, envi-
ronmentalists and the general public while trying to accommodatetheir sites to growing
economic needs (f. ex. access to water depths requiring a frequent dredging).

There is a need for more partnership solutions as regards port management, imple-
menting ecological systems preventing pollution and excessive emissions. This requires
paying more attention to local labour markets in order to avoid social protests (EU
'service' directive proposal, for example). The possible reaction leading to raising ports'
competitiveness could be also a horizontal integration and port networking and com-
bining competition and cooperation (fig. 2).

A push toward both competition and coopera'

Loaistics outsourcina and suddIv chain intearation
Economies of scale and of networks
Oligopolistic structure of the market

Fig. 2 Vertical and horizontal integration - ports competition and cooperation

Source: www.enricomusso.it/VigoSlides3.ppt, 14.02. 2006.
So the EU ports, acting as a real global players, need to be much moreefficient in

micro and macroeconomicterms. They should become anintegral part of the vertically
integrating logistic transport chain. The simplest form of performing these strategy is the
development on their areas the distribution and logistics centres, for example. They need
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to enforce much moreintegrated, logistic transport chain oriented sea port activities
because of the still growing competitive requirements from maritime and land transport
operators, as well as exporters and importers. Such kind of seaport reorientation can not
be efficiently carried out without a transformation of their administration and manage-
mentsystems, i.e. going towards more partnership solutions, for instance.

4. Conclusion

The position of EU ports in the context of modern, global and integrating logistical chains
has considerablyweakened. They have been put 'at mercy1of the shipping alliances dominat-
ing world trade not only on water, but also on land. Moreover, the process of deregulation
in the commontransport policy in the EU enables shaping equity mergers and alliances on
land. For instance, the rationalisation of rail services raises the potential of differential access
to ports. Most EU port authorities play only a secondary role in the global game.

The EU supports the development of maritime transport and seaports. The latest
Green Paper on Future Maritime Policy is a step towards a holistic approach which
could benefit to European ports. However,it is unlikely that there will be a harmonisa-
tion of port policy soon. It is not clear yet whether the EU wants to support bigger ports
or rather help the regional and local ones in their development.

The traditional port managementmodels decrease the competitive position of many
of the EU ports. Thus, there is a need for novel organisation solutions in order to en-
hance their competitiveness. Someof the European seaports try to adapt to the new
widely observed internal and external challenges and conditions. The appraisal of
their position is possible through capital integrated transport chain oriented models
of management.Actually, the efficient seaport policy needs to take into account such
strategies as vertical and horizontal integration, port networking and port clustering.

Someof the European ports will have to find other solutions and cultivate niches as
secondary ports. Others maybe forced to be pro-active and work closer with logistics pro-
viders, railroads and truckers raising the service attractiveness of the port. However,this
would require morepartnership solutions, going far beyond the port area. Ports could also
allocate births to a single user in exchange for along-term commitmentwhich would inte-
grate and even completely attach shipping lines to the particular port. The development
of logistics features : inventory control, data management,packing and processing could
also enhance economic benefits of port operations, like in Port of Rotterdam. The hori-
zontal port alliances seem to be a good solution for survival, as well. A group of northern
European ports already gather together to solve commonproblems. However,this process
is quite a challenge because of the differences concerning port managementmodels and
systems. Finally, the ports' position in relation to global carriers can be upgraded thanks
to the privatisation processes and emergence of grouping of terminal owner/operators.
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GLOBALIZATION, MARITIME EDUCATION, AND 

STUDENT EXCHANGE PROGRAMS 

Graham Benton1 

ABSTRACT 

As maritime universities across the world recognize the profound impact the forces 
of globalization have made on maritime industries, they've taken measures to educate 
students on issues of global interconnectedness. One way to further develop cross-cul
tural understanding and economic interdependence is to improve student exchange 
opportunities between maritime universities: while most institutions have student ex
change programs in place, there are many impediments to their efficient functioning 
including complex and amЬiguous financial contracts, the evaluation and transferal of 
academic credit, academic calendar alignments, STCW requirements, and additional 
administrative and governmental obstacles. The exchange of students between mari
time institutions should Ье more efficacious, and via the institutional frame and au
thority of the IAMU, provisions can Ье made to streamline the process. Not only should 
student exchanges between maritime universities Ье encourage and cultivated, but the 
methods Ьу which these programs are implemented should also Ье standardized. 

I. INTRODUCТION. 

Last October, the IAMU Presidents' /Rectors' Forum issued "The Dalian Statement" 
(2006) which asserted, in part, that "globalization has been progressiпg rapidly iп the 
iпternatioпal shippiпg аrепа" апd therefore "passiпg оп maritime skills апd knowledge 
to the following geпerations needs to Ье achieved оп а global scale." Furthermore, 
а collective objective of maritime education arouпd the world, this group maiпtaiпs, 
should Ье to "prepare and develop staпdardized undergraduate curricula and ап Iп
ternatioпal Certificatioп System for Competeпcy'' (The Daliaп Statemeпt 2006). For 
some time поw, maritime universities have Ьееп attuned to the social, cultural, and 
political forces of globalizatioп, and orgaпizations such as IAМU work to disseminate 
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ideas within a global arena. Maritime education nowincorporates theories and prac-
tices of globalization into various courses, and students may also visit foreign ports
of call during sea training periods which help to develop a multicultural perspective.
Onewayto further develop cross-cultural understanding and to work toward the aims
outlined in The Dalian Statement is to increase and strengthen student exchange op-
portunities between maritime universities. If students have the opportunity of studying
abroad at different institutions, their knowledge of the world, and their position within
it as future maritime industry professionals would be vastly improved.

Given the multilingual, multi-ethnic, multinational makeup of the majority of
crews in the maritime industry, and given the obvious internationalist nature of mari-
time security, oceanic politics, and maritime environmental policies, it has become
imperative that maritime education do what it can to reduce the communicative com-
plications that may arise in such working conditions due to cultural difference. I have
written elsewhere that problems in cross-cultural communication have significant and
far-reaching implications regarding safety, security, and economic production, and a
meansby which to circumvent such problems is to "embed a knowledge of cultural
difference in the classroom - tomakethe study of the cultures of globalization a core
component of the maritime curriculum (Benton 2005 p. 349). If we agree that this
is a worthwhile and valuable goal then wemust recognize that enabling our students
to spend a semester or a year at another maritime institution is one way to reach
this objective. According to The Institute for the International Education of Students,
in the first large-scale survey to explore the long-term impact of study abroad on a
student's personal, professional, and academic life, it was found that "study abroad
positively and unequivocally influences the career-path, worldview, and self-confi-
dence of students (Dwyer and Peters 2004). Besides improving students' confidence
and enhancing their interest in academic study, "whenquestioned about intercultural
development, 98 percent of respondents said that study abroad helped them to better
understand their owncultural values and biases, and 82 percent replied that study
abroad contributed to their developing a more sophisticated way of looking at the
world" (Dwyer and Peters, 2004). Moreover, the researchers add, "it is significant to
note that these intercultural benefits are not fleeting but continue to impact partici-
pants' lives long after their time abroad. Almost all of the respondents (94 percent)
reported that the experience continues to influence interactions with people from
other cultures" (Dwyer and Peters 2004).

Maritime education and training is committed to the practice of "experiential learn-
ing" - to gain knowledge via hands-on practice through the use of simulators, training
ships, and other technologies and pedagogical methodologies. If we are truly commit-
ted to transnational cooperation, then developing and enhancing student exchange
opportunities must be seen as another powerful example of "experiential learning."
Indeed, participating in a study abroad program may exemplify the highest order of
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experiential learning in that a student's ^ntire consciousness is engaged every day by
working and socializing in a foreign country at a foreign university: the very act of
"studying abroad" itself constitutes a personal, geographical and intellectually trans-
formative experience.

2. Problematic Issues in Student Exchange
Program Implementation.

Despite the obvious value of student exchanges and study abroad programs, they
are often difficult to implement for a number of reasons. Manyof these difficulties
stem from the complex negotiations that need take place between twoindependent
academic institutions (difficulties of a universal nature); and other problems surface
because of the unique and specialized nature of maritime education itself (difficulties
of a specific nature). Before proceeding it should be noted that this essay is concerned
primarily with international educational opportunities for non-matriculating students
and specifically bilateral exchange programs wherein two institutions agree, usually
through a Memorandumof Understanding or other formalized contract, to exchange
an equal number of students for an equal amount of time. While other study abroad
opportunities exist - including full matriculation at a foreign institution - these often
have very different admission structures and strategies. Even within the category of the
bilateral student exchange program, however, there are often confusing or ill-defined
procedures, in part because agreements and memorandumof understanding between
two institutions are so ambiguous that they provide little information regarding pro-
cedure. This ambiguity is deliberate because it allows the two maritime universities
entering into a student exchange to map out their ownexpectations and requirements,
but this also places excessive administrative burdens on an institution every time it
seeks to broaden its study abroad opportunities, or when newregulations or require-
ments are mandated from federal or university-level governing bodies.

2.1. Student Fees: Bilateral vs. Unilateral Exchanges.

Financial relationships between students, their maritime universities, and their na-
tions are complex, individualized, and cannot easily be adjusted for international part-
nerships. Generally, in a bilateral one-to-one exchange, a student fromone maritime
university wishing to study at another would pay his or her student fees, including room
and board, to the home institution, not to the host school. Or, the student pays tuition
to the home institution but room and board fees to the host institution. In other situa-
tions, a student mayhave to pay international student fees to the host institution while
also paying fees to his or her owninstitution. If a university has an exchange agreement
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with several or even dozens of other universities, and if each of these agreements has a
different financial structure, then accounting practices become extremely knotty.

The issue is compounded, however, when two universities cannot exchange an
equal number of students for an equal length of time. Oftentimes, a school will wish
to send two, three, or four of its own students abroad to a specific maritime univer-
sity which in turn can send only one of its own back: the financial inequity of such a
unilateral exchange becomes a concern. Maritime universities across the world have
widely divergent student populations and enrollment figures. If we wish, say, for 2%
of the undergraduate student body to study abroad for a semester or a year, and given
that entering and exiting students generally don't participate, at a four-year institution
that leavesjust 2ndand 3rd year students available. At Cal Maritime - arelatively small
school - this amounts to less than ten students. Wecurrently have student exchange
relationships with thirteen other maritime academies and thus our supply cannot meet
demand. Furthermore, in cases where student education is heavily subsidized by the na-
tion's government (and especially in institutions with impacted enrollment) admitting
international students unilaterally without charging student fees is a difficult practice
to condone in fiscally-stringent times. It must also be acknowledged that each student
often utilizes several different financial resources to pay for education: personal or
family savings, government scholarship, government loan, private loans, individual
scholarships, etc., and each revenue stream has stipulations as to how the moneymay
be spent - someof which prevent the student from attending classes in an institution
different from that which the moneywasassigned. Yet to deny these students the op-
portunity to study abroad arguably amounts to economic discrimination.

2.2. Academic Calendar Incompatibilities.

Periods ofstudyfrom one maritime institution to another do not line up neatly, thus
creating problems with curriculum and enrollment management. For example, most
U.S. maritime universities run on a two-semester academic calendar from September
to December and January to April; Dalian Maritime University's academic calendar runs
September to January and March to July; The Australia Maritime College's semesters
run from February to June and July to November. Astudent wishing to study abroad
for only one term would have to begin after the semester has started or leave before it
has finished in order not to adversely affect attendance for the next term at the home
institution. A student wishing to study for a year mayalso discover scheduling conflicts
with sea time on a training ship. Missing days or weeks of coursework (especially if it
falls at the end of a term) has wave-like detrimental repercussions : missing course work
and/or examscanlead to lack of course credit or STCWcertification, which in turn may
delay graduation. Foreign students wishing to register for courses late or withdraw
early at their host institution also place burdens on individual faculty who maynot be
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able to accommodate such flexibility in their curriculum plans. And obviously, many
courses are designed for incremental skill-set acquisition with final exams used as as-
sessment tools: to miss the beginning or end - especially if the foreign student must
also grapple with a newlanguage and newculture - makesmastery of a given subject
nearly impossible.

2.3. Transfer of Academic Credit.

Differences in curriculum, unit measurement, accrediting bodies, and grading pro-
tocol make it troublesome for students to receive credit for courses they have taken at
different institutions. Bracketing for a moment the issue of STCW requirements, all
institutions are accredited in the county in which they reside, and regulatory bodies
often prohibit (or at least make it very difficult) to transfer credit from one differently-
accredited body to another. Also, units of study are measured differently: is a three-unit
course in maritime engineering in America equivalent to the same in Asia? Furthermore,
student evaluations are frequently recorded in different scales: most prevalent in the
United States is a 4.0 scale, but a 5.0 scale is used in Russia, with some European and
South American universities using a 6.0 scale, a 10.0 scale, or a 20.0 scale, and others
using The European Credit Transfer System. Whothen, ultimately decides credit and
course grade equivalency? Generally, in order for a course to be transferred, it must
be equivalent in three areas: course content, course level, and unit value. In reaching
equivalencies, it may even be necessary to separate and/or combine elements from
different courses given by the host institution. These are issues that face any university
that offers an international study abroad program. Larger institutions, however, also
have resources to assist students in integrating their coursework overseas into their
homecampus degree programs. The Office of International Programs of the Califor-
nia State University system, for example, evaluates, translates, and reports on student
work done at the host institution. This office also evaluates courses taken abroad and
with deliberate consideration and analysis determines the equivalent course at the
student's home campus. This process requires the examination of student transcripts,
academic advisement forms, campus catalogs, course syllabi, etc. (Office of Interna-
tional Programs 2007). No such office exists within the maritime university community
to authorize such determinations.

2.4. MET and Student Exchange.

The aforementioned issues of credit transfer are exacerbated by the particular char-
acteristics of maritime training. The '95 STCW Convention carefully identifies and
categorizes a number of components necessary for the acquisition of a license, but it
doesn't explicitly delineate how those components should be integrated into a curricu-

189



WorldMaritimeExellence=^=^=======^=^=^=^=^==^=^=

lum. Thus, maritime universities may comply with the ends of STCW regulations but
do so by very different means, with different components covered in different courses,
in different sequences, with different unit measurements. To take just one marine
program for example, in his study of marine engineering curricula Boris Butman found
that "in spite of the substantial efforts of the IMO and the maritime community aimed
at developing standardized curriculum for training ship officers, the educational pro-
grams in different institutions vary quite substantially. Undergraduate marine engi-
neering programs offered in various countries differ in their duration, content, onboard
training, [and] specific requirements" (2005 p. 19). Furthermore, the distribution of
time amongthe various portions of a program and the list of academic courses varies
quite substantially from country to country, and evenamongdifferent schools from the
samecountry" (2005 p. 19). Without venturing to assess the strengths or weaknesses
of one curriculum over another, it is evident that the non-standardization of maritime
curricula from school to school presents additional challenges to the student wishing
to transfer academic credit back to his home institution.

Likewise, sea training is another unique aspect of maritime education which opens
up additional opportunities for student exchanges. If students are unable or unwilling
to spend a year or a semester abroad, perhaps moreprograms could be developed which
makeuse of a host institution's training ship. Such an exchange is not unfeasible, but
is subject to all of the issues already raised, with additional concerns regarding space
availability, seamless integration into shipboard duties, ports of call and foreign visa
complexities, and additional financial expenditures.

2.5. Additional Student Exchange Issues.

Aneffective International Exchange Program faces manyadministrative challenges,
and there exist several other complexities that are related to, but expand beyond, the
potential problems articulated above.

First, language barriers hinder cross-cultural communication: students who do
not have a strong commandof the language used in course work at the host university
are severely challenged. Even if students wish to develop and increase their language
skills (a noble pursuit which should not be dissuaded) the possible damage done to their
grade point average, especially as this may impact academic standings and even career
aspirations, may discourage them from applying. Students who are less than fluent
in a foreign language often feel marginalized and disenfranchised by fellow students,
instructors, and administrators.

Second, federal government-level paperwork regarding immigration and visa ac-
quisition adds an additional level of bureaucracy to student exchange programs. It
is ironic that the very threats to global stability which make interaction between the
world's students so important also result in so many reviews and document requests.

190



^==^^^^==^=^=^^^^=^=^^=^=^=;^^=^^^^^^==WorldMaritime Exellence

In the United States, for example, post 9-1 1 legislature requires all student exchanges
to be processed through the Department of Homeland Security, (DHS) via the Student
and Exchange Visitor Information System (SEVIS) which then enables the submission
of designation applications to the Department of State (DoS). Only once the student
has been cleared by these agencies will he or she be granted a visa. The time needed
for this to occur can take months, thus a student exchange process must be planned
well in advance.

Finally, the very nature of an exchange program requires input and approval from
manydifferent university departments, offices, and bureaucratic entities. A successful
exchange of just one student demands participation from an Admissions Department
(does the incoming exchange student have the appropriate intellectual skills?); the
Housing Coordinator (is there a dormitory room available for the incoming student?
Does the student require special living arrangements because of cultural or religious
beliefs? Likewise, are there dietary restrictions that might present problems?) Also
involved are Records Departments and enrollment managementpersonnel, specific
Academic Departments and academic advisors (what classes does the incoming student
wish to take? What courses is she or he qualified to take? What if those classes are full
or unavailable? Whois to advise these students?) And, for students planning to study
abroad, who will advise them from their home university on classes to take? What if
their current advisor has no knowledge of the host university curriculum? Will they be
assured of housing upon their return? There are numerous other questions: is there
specialized mentoring or an orientation that is needed or desired? Are there health
insurance requirements? Whois to pay for these? Is there legal assistance available for
the exchange student should the need arise?

Not only, then, are several - perhaps dozens - of departments, agencies, and in-
dividuals required to process even one student's single semester exchange, but these
entities must be carefully choreographed and calibrated to work quickly: if one step of
the process is delayed - confirmation of available housing, for example - then months
of work on behalf of others (not to mention extreme disappointment on the part of the
student), maybe for naught.

The amountof work, therefore, needed to process exchanges is daunting, and uni-
versities strapped for human and economic resources maybe understandably reluctant
to pursue and expand such programs. The rewards of a student exchange program are
great, however, and to simply narrow or limit the international opportunities available
in maritime education and training is counterproductive in the age of globalization.
Someproposals in the following section suggest how the process may be made more
efficient, and how the International Association of Maritime Universities mayhelp in
this endeavor.
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3. Student Exchange Program Proposals
and Recommendations.

The exchange of students between maritime institutions should be moreefficacious,
and via the institutional frame and authority of the IAMU, provisions can be made to
streamline the process. Not only should student exchanges between maritime universi-
ties be cultivated, but the methods by which these programs are implemented should
also be standardized (thus fulfilling one of the objectives of The Dalian Statement).

First, each university should identify a chief international student exchange of-
ficer, or at least a designee specifically for maritime university exchanges. The larger
institutions may have entire staff and resources devoted to international study, but at
smaller institutions, it is not always easy to identify the appropriate personnel. One is
left wading through pages of web-based material, often with poor language-translation
software, or one is left to peruse university catalogs hoping to alight on the right contact
person. Certainly, most institutions have several people and/or distinct entities that
engage with international issues related to education, but student exchange programs
are housed differently in different institutions. Some schools have a dedicated Office of
Student Exchanges; others umbrella these programs within an International Education
office, still others house them with admissions, or student affairs, or even individual
academic dep artments.

This chief international officer then would work with those important intramural af-
filiated departments mentioned in the previous section (admissions, records, academic
affairs, housing, etc.) and with other intercollegiate maritime university international
officersto both increase study abroad opportunities across the IAMUand to make the
process moreefficient. Possible charges to this international student exchange working
group maybe to:

à" Compile data on all IAMU memberinstitutions that currentlyhave Memoranda
of Understanding with fellow IAMU member institutions with provisions for
student exchange.

à" Analyze the consistency of the language and requirements of those memoranda
and seek strategies to standardize, as much as possible, the exchanges. This
should not be construed as an attempt to wrest autonomy awayfrom each
individual academic institution, but rather as a means by which we can move
toward a more globalized and uniform curricula.

à" Seek to expand (with proper institutional input and approval, of course) the
number of maritime universities willing to participate in student exchanges.
These newexchange programs could be modeled on the revised and standard-
ized programs aforementioned. As of this writing, there are 45 member institu-
tions. It not so very hard to imagine a day when a student at any given IAMU
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institution would have the opportunity to study at any other IAMU member
institution.

I would also suggest that should this working group get formed, additional energy
be directed toward developing a document - aseparate catalog under the aegis of the
IAMU,perhaps, or a subset of the catalog of each participating memberinstitution, that
clearly sets out the following in regards to student exchange:

à" A list of courses (including the language with which it is taught and the ap-
propriate pre-requisites) within each department or area of study that may be
taken at the host institution, with a clear understanding that these courses can
be transferred back to the home university for credit.

à" Agrade equivalency matrix for all participating universities.
à" Additional guidelines if necessary on course-load restrictions or obligations,

academic advisement forms, language requirement forms, etc.
This group would work with all the assorted parties on their respective individual

campuses to resolve issues of financial expenditure and academic affairs, and this group
could also work together online, to share ideas and disseminate information with
which to usher in a new era of maritime education collaboration.

4. Conclusion

In the words of the IAMU Honorary Chair Yohei Sasakawa, "globalization has been
accompanied by the rapid internationalization and multi-nationalization of maritime
activities and problems," and "in order to solve emerging issues related to the sea, we
need to reform the traditional system of the maritime community in which each gov-
ernment basically acts as an individual...There is an urgent need to ensure not only a
high level of education, but also a uniform curriculum for all students" (Development
for a NewWorld Maritime Community 2006). Facilitating student exchanges between
maritime universities is a step toward this goal: the rewards in developing an interlock-
ing, systematized structure are enormous; the risks in not doing so are grave.
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ТНЕ MARITIME SECURITY REGULATIONS: 

DO ТНЕУ GO FAR ENOUGH? 

F. А. Anstey1 

ABSTRACT 

The Diplomatic Сопfеrепсе оп Maritime Security held iп Lопdоп iп December 2002 
adopted the lпternatioпal Ship апd Port Facility Security Code for the purpose of de
tectiпg апd deterriпg security threats to the maritime traпsportatioп sector. However 
Ьу failiпg to iпstitute а broader applicatioп, the maritime commuпity has Ьееп lulled 
iпto а false seпse of security. The lпternatioпal Maritime Orgaпizatioп iпsists that risk 
assessmeпt is ап esseпtial апd iпtegral process for ships апd facilities wheп develop
iпg requisite security plaпs but it has поt used the same criteria wheп ideпtifyiпg ap
plicaЫe ships for iпclusioп withiп the Code. Although terrorist attacks are frequeпtly 
directed at oil related iпfrastructure апd persoппel, the appareпt lobbyiпg efforts of 
the oil iпdustry have resulted iп the exemptioп of assets, such as the Floatiпg Produc
tioп Storage апd Offloadiпg vessel, апd most Moblle Offshore Drilliпg Uпits, from the 
maпdatory applicatioп of the ISPS Code. The poteпtial coпsequeпces of ап attack оп 
these high value assets are sigпificaпt loss of life, appalliпg eпviroпmeпtal damage, 
апd ecoпomic disruptioп through supply shortages апd volatile oil price fluctuatioпs. 
Fishiпg vessels too have Ьееп excluded. Thousaпds of deep-sea trawlers of sigпificaпt 
tоппаgе, ply iпterпatioпal waters, have multiпatioпal crews, апd visit ports worldwide, 
but are поt iпcluded iп the security regulatioпs апd therefore remaiп off the radar 
screeп of iпternatioпal security iпspectors. At best they pose а risk of coпtamiпatiпg 
ISPS certified ships апd port facilities, at worst they сап Ье used to cause а major se
curity iпcideпt. Similarly large oceaп-goiпg yachts have Ьееп exempted from the ISPS 
Code, creatiпg security risks апd iпdeed have Ьееп used for eco-terrorism activities. 
Нigh-risk governmeпt vessels, attractive to terrorist orgaпizatioпs are also exempt from 
the security regulatioпs. А variety of applicatioп measures are beiпg used Ьу some 
coпtractiпg governmeпts, with пatioпal security regulatioпs applyiпg to ап array of 
smaller type vessels, апd with some iпcludiпg domestic-trade vessels. Most couпtries 
have igпored home-trade passeпger ferries, which may сапу huпdreds of passeпgers 
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and vehicles, and create an obvious target for terrorist organizations. Additional risk
is incurred because contracting governments have not used standardized criteria for
conducting background security checks for port facility and vessel personnel. This paper
has conducted a literature review, and an analysis of pertinent statistics and security
regulations to examine the risks associated with these insufficient measures.

i. Introduction

The ISPS Code identifies the mandatory security requirements to be enforced by
contracting governments and other affected parties. The application section of the
Code is central to this security regime as it identifies the ships and consequently the
port facilities to which the Code applies. It requires passenger vessels, certain cargo
ships and mobile offshore drilling units (MODUs) that are on international voyages,
to conform. The IMO has used the guidance in Part B, the amendments to the SOLAS
Convention and the issuance of circulars to clarify many of the requirements of this
international security framework. A stated ISPS Code objective (IMO 2003a) is, "to
ensure confidence that adequate and proportionate maritime security measures are in
place." The arbitrary selection of vessels and associated port facilities does not totally
meet this objective. A review of the included and excluded categories of vessels reveals
a number of short-comings, not easily fixed through national security regulations. This
fact, combined with the inadequate, unregulated personnel identification system for
seafarers and port facility workers, has resulted in a piecemeal global security regime
with weaknesses that mayultimately defeat the intent of the Code.

2. Vessel size

Vessel tonnage is one criterion used to determine cargo vessels that are required to
comply. It is an arbitrary determinant, of 500 gross tonnage and upwards, and is not
directly linked to maritime security considerations. In reality, and as indicated by the
Code, the implementation of a security regime must be based on a security risk assess-
ment. The security regulations, by applying this arbitrary cut off has exempted smaller
sized vessels, which due to the nature of their work or the nature of their passage may
indeed pose a risk that exceeds that of larger vessels. Secretary-General Mitropoulos
(2005) of the IMO, in an address to a seminar on maritime security stated that "the
threat of a small craft might even be greater than that posed by SOLAS ships" and he
further admitted that such an incident "could have a major disruptive effect on human
life, the environment and local, regional and even international trade".
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Several countries have movedto address the potential threat of non-SOLAS ships.
The port of Singapore, having 3000 small vessels that operate in and around its harbour,
has implemented a number of security measures. They include the requirements to
carry a low-cost transponder, to complete a ship security self-assessment, and to abide
by a Harbour Craft Security Code (Yew 2005). Other countries, in national security
legislation, have used a smaller gross tonnage as the arbitrary cut off for applicable
ships. The United States has included foreign cargo vessels and self-propelled U.S.
cargo vessels, greater than 100 grt, in its Maritime Transportation Security Regulations
(MTSR). Transport Canada (2007) has defined 'non-SOLAS ships' as those engaged on
a voyage from a port in one country to a port in another country and in excess of 100
grt, and identified them for inclusion in the Canadian MTSR.

These examples are not suggested to be the ideal models for determining the ap-
propriate size of vessels for inclusion, but they do indicate that the arbitrary tonnage
requirement, as mandated by the ISPS Code does not address all security concerns. The
IMO (2004b) identified 22,500 vessels requiring ISPS compliance, but according to
the Institute of Shipping Economics and Logistics (ISL 2002) the total merchant fleet
comprised of about 90,000 vessels of 100 grt and over. The Code, through Part B, does
suggest that vessels less than Convention size may be subject to controls imposed by
port states, but as this section is designated non-mandatory, adherence is envisioned
to be sporadic at best.

The IMO (2003a), through SOLAS, nowrequires that certain vessels be fitted with
an Automatic Identification System (AIS). From a security perspective this will enable
other vessels and port states equipped with AIS receivers to determine, in part, the iden-
tity of those vessels. The regulations also require that certain ships be outfitted with a
ship security alert system (SSAS) to enable them to alert a competent authority, when
they are the subject of a security incident, in order that a response may be initiated.
Respectively, these regulations apply to vessels of 300 grt and 500 grt and upwards
and therefore vessels of a smaller size are not required to be outfitted. Whenanalysing
the infamous attacks on the USS Cole and the VLCC Limburg, or the hundreds of piracy
attacks that occur annually, it becomes apparent that small vessels are often the threat
and without including AIS requirements for these vessels, all such ships maybe viewed
with suspicion. Additionally, it is not always large vessels that are subjected to security
incidents, particularly in areas where piracy is prevalent, and smaller vessels may also
benefit from the mandatory carriage of SSAS.
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3. International Voyages

The ISPS security measures apply to certain vessels on an international voyage, de-
fined by SOLAS as a voyage from one contracting country to a port outside that country.
This suggests that the risk of a security incident can only be caused to, or through ves-
sels coming from that other country. The 'international voyage' definition (IMO 2004c)
also precludes vessels navigating solely on the Great Lakes and St. Lawrence River,
even though such voyages commonlyinvolve passage between the United States and
Canada. These two countries, recognizing the risks associated with this exclusion have
included these voyages within their national security regulations. The United States
(USCG 2003) has also expanded the list of applicable ships to accommodate those
domestic vessels considered to be of higher risk, such as those carrying more than 150
passengers, and vessels or barges carrying certain dangerous cargoes.

It is difficult to determine the extent of the risk caused by the exclusion of domestic
trade vessels. Howeveronthe ISPS Code implementation date, IMO (2004b) calculated
that 22,500 vessels were required to be compliant. According to world fleet statistics
as cited by the Japan International Transport Institute (JITI 2005) the global merchant
fleet of vessels of 500 grt and over totalled in excess 45,500 vessels. Therefore it may be
inferred that there were just as manyvessels of this size that were engaged on domes-
tic voyages, and to which the Code did not apply. The IMO also noted that 9000 port
facilities, servicing ISPS certified vessels, were required to conform to the Code. The
significant number of domestic vessels suggests that there are also a large number of
facilities not requiring compliance even if the ship or facility is a high risk asset, because
it does not service vessels that are on international voyages.

Somejurisdictions have realized the risks associated with using only the interna-
tional voyage as a determinant for their security regulations. The European Parliament
(2004), while following the ISPS model for initial implementation, phased in other ap-
plicable vessels in years following. By 2005 the regulations applied to Class A domestic
passenger ships and in 2007 they affected certain other vessels operating domestically.
The EU regulations mandated that countries within the European Union conduct a
security risk assessment to determine precisely which vessels would be covered, and
this process is envisioned to suffice if all countries apply a rigorous and consistent risk
assessment model. Additionally, as the regulations have expanded the categories of
vessels requiring certification they also require port facilities servicing those vessels to
comply with the security regulations.

It is interesting to note that terrorist attacks have commonlybeen carried out against
domestic transportation systems. High profile examples, including the use of American
aircrafts in the attacks of 9/1 1; the targets of domestic commutertrains in Madrid in
2004; and the attacks on the London bus and subway systems in 2005, all point towards
the risk to domestic transportation. These events suggest that the maritime community
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has also incurred an elevated risk because it has not mandated consistent global security
procedures for domestic trade vessels and associated port facilities.

4. Passenger Ships

Passenger vessels are at risk as evidenced by the notorious terrorist attack on the
Achille Lauro and the high-profile pirate attack on the Seabourn Spirit (BBC 2005).
The cruise ship industry is of particular interest and statistics (ISL 2002) indicate that
the number and size of vessels within this industry continues to grow. Amajor security
incident has the potential to cause significant loss of life, the destruction of the vessel
and port facility, and the economic crippling of an industry. As the size of theses vessels
increases, and with their capability to carry more crew and passengers, the attractive-
ness as a target also increases.

However,in addition to the cruise ship industry there are other vessels that carry
passengers including cargo and Ro-Ropassenger ships, and ferry vessels. The Code
has recognized the inherent risk and for that reason has not used vessel size as a de-
terminant. Rather for security purposes it encompasses vessels carrying more than 12
passengers while on an international voyage. Howeverdomestic ferries are not covered
by the Code and do not have the resultant security plans and procedures. Unfortunately,
as evidenced by attacks in Manila on the Superferry 14 in 2004 killing 116 people, and
onthe Dona Romonain 2005 killing two, such vessels are not immunefrom the aggres-
sion of terrorist organizations (Martin 2005).

In Canada, BC Ferries (2007) has a fleet of 36 vessels servicing 47 ports of call.
The largest is 560 feet in length, capable of carrying 2100 passengers and 470 vehicles.
In 2005/06 the fleet carried in excess of 8.5 million vehicles and 21.7 million pas-
sengers on over 186,000 sailings. As the voyages conducted by these vessels are not
international, the vessels are not required to comply with the international security
regulations, even though a major security incident on one of these vessels would not
be viewed as any less significant. Globally, statistics indicate that there are about 3800
vessels, excluding cruise ships, categorized as passenger vessels (ISL 2002). A major
security incident on this type vessel whether domestic or international would have
major implications.
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5. Fishing Vessels

As wth SOLAS the security Code does not embrace fishing vessels. Statistics gath-
ered by the Institute of Shipping Economics and Statistics (ISL 2002) establishes the
global fishing fleet of vessels over 100 grt, at over 23,000. Globally, it is estimated that
there are 15 million people working aboard fishingvessels. While these statistics do not
give a breakdown of size, category or type of trade, there are a sizable number of such
vessels and individuals engaged in the deep-sea and international trade. For example
in 2005 the Pacific Island Region, which requires foreign fishing vessel registration,
1 100 such vessels were registered (Martin 2005).

Fishing vessels frequently conduct foreign port visits for cargo discharge, replenish-
ment, repairs, and relaxation. The fact that these vessels are not covered by the ISPS Code
is cause for concern. In NewZealand, the Director of Maritime Safety (Kilvington 2004)
noted that some fishing vessels carry far larger crews than cargo vessels, and he stated
that NewZealand border control agencies have increasing becomeawareof irregularities
pertaining to fishing vessels. Consequentially this jurisdiction may advocate an amend-
mentto the ISPS Code to incorporate 'international' fishing vessels for application.

Acommonconcern even with ISPS compliant vessels surrounds adequate and reli-
able crew identification. The Seafarer Identification Document (SID) is one solution
considered by port states to alleviate this concern. The intent of the SID is to facilitate
the movementof seafarers whenjoining and leaving ship or going ashore. The use of
recognized identification and the additional controls placed upon ISPS vessels by the
port state and by port facilities has ensured somedegree of control over the movement
of seafarers. Howeversuch controls are not as prevalent within the fishing industry. Too
frequently such vessels will berth at facilities which are not ISPS compliant, and that
are not required to monitor the movementof persons to and from the vessel. The extent
and quality of checks carried out regarding crewidentification and even crewnumbers
is widely acknowledged to be very poor and therefore has caused someobservers to de-
scribe this industry as the potential Trojan Horse of maritime security (Martin 2005).

Fishing vessels are also exempt from the AIS carriage requirements. Additionally
the Long Range Information and Tracking (LRIT) regulations, which comeinto effect
January 1st, 2008, will not apply to fishing vessels. This regulation requires applicable
vessels to be outfitted with a LRIT system that enables SOLAS governments to receive
information about ships navigating within a distance of hundreds and even thousands
of nautical miles off their coast. As fishing vessels are exempt from the carriage ofLRIT
and AIS it will make it difficult to monitor their movementsas compared to vessels that
are so equipped.

The newsecurity measures (IMO 2003a) necessitated amendments to the SOLAS
Convention including the requirement for ships to prominently display their unique
IMO number. The regulations specify color, size and location of these permanent mark-
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ings. Additionally SOLAS vessels are nowrequired to carry a Continuous Synopsis Re-
cord (CSR). This document is intended to provide an onboard record of the vessel's
history as of July 1st, 2004. It is kept onboard and is subject to inspection by port state
control officers. The intent of both the IMO number display and the CSR are to combat
the use of 'ghost ships' that have been used to stymie various international regulations.
Port state control officers will nowhave additional tools to ensure that vessels no lon-
ger misrepresent themselves. Unfortunately, as fishing vessels are excluded from the
SOLAS Convention they are not required to display such identification or carry the CSR
and their ability to more easily circumvent various regulations will continue.

The exemption of fishing vessels also provides complications for many ports and
port facilities. During a visit by such vessels, facilities will have to ensure that there is
noviolation of the port facility security plan or 'contamination' of other interfacing ves-
sels. The fishing vessel has no ship security plan to violate, but the actions of the crew
could cause a security breach, threat, or incident that could have severe repercussions
for that facility.

Research by Martin (2005 cited ICONS 2005) pertaining to the fishing industry,
determined that many crewmemberswork under conditions of extreme hardship. It
also found that, globally, they were not well organized and often not covered by inter-
national labour and safety standards. Quite frequently crews were found to be poorly
paid and from poor, undeveloped parts of the world. Conditions onboard fishing ves-
sels were found to be 'fertile grounds for resentment and dissent' and in the broader
context of maritime security and when viewed in conjunction with other problems
as previously identified, the exclusion of fishing vessels from the security regulations
should be viewed with concern.

6. Yachts

Anumber of similar concerns are raised due to the fact that pleasure craft are also
exempt from the security regulations. The fact that there are an incalculable number of
such vessels, often having the ability to berth at small and even undisclosed locations,
and with some frequently on international voyages, is disconcerting. These vessels are
not required to be equipped with AIS or LRIT and do not display IMO numbers or make
use of the CSR. By definition such vessels are normally used for pleasure and as such
frequently travel without the use of passage plan, with sudden changes of destination,
and without following manyregulations that merchant vessels are required to follow.

Someeco-terrorism groups have been accused of thwarting international regula-
tions by declaring vessels used in their operations as 'yachts' and therefore exempt
from manyregulations. The R/V Farley Mowatoriginally built as a Norwegian fisheries
research and enforcement vessel was registered under the Canadian flag as a pleasure
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craft and therefore not required to carry safety, security or manning certificates. The
vessel, of significant size at 677 grt and engaged in international travel, was accused of
harassing several Japanese fishing vessels engaged in the whale fishery (Baron 2007).
This scenario could easily be played out by other terrorist organizations with more
sinister results.

7. Government vessels

Warships, naval auxiliaries, and ships ownedor operated by governments for non-
commercial use are specifically exempt fromthe requirements of the ISPS Code. The
high profile attack on the USS Cole in Yemenin 2000 underscores the risks to such ves-
sels. For manysuch vessels, particularly warships it is expected that they will institute
measures that meet or exceed the Code. Howeverthe category of ships 'operated by
governments for non-commercial use' could include manyvessels that would not have
comparable security measures.

Another problem is that exempted vessels maynot have appropriate security pro-
cedures in place when interfacing with port facilities or other vessels. ISPS compli-
ant facilities will have procedures for the acceptance of ship stores bunkers and cargo,
and for access control measures. Compliant vessels will have similar procedures which
dovetail with the port facility procedures. Anecdotal evidence, gathered during marine
security training courses, suggests that exempted vessels are often unaware of such
procedures, due to the lack of knowledge of the security regulations and therefore do
not readily conform to facility procedures creating at best complications for such facili-
ties and at worst causing security breeches which must be reported to the appropriate
authoritie s.

The blanket exemption of such vessels from the security regulations appears to be a
matter of convenience for contracting governments that causes complications for others
that are required to adhere to those regulations.

8. Oil industry maritime assets

The ISPS Code, in Part A, does give somedegree of comfort that high value oil indus-
try assets will be protected, as it includes the mobile offshore drilling unit (MODU) in
the definition of ship and specifically states that the Code is to apply. HoweverSOLAS
Chapter XI-2 states that by definition the MODUis to be so designated for the purpose
of maritime security only if it is mechanically self-propelled and not on location. Most
MODUsare not self-propelled and instead require the use of support vessels to tow
them from location to location. The purpose and design ofa MODUis for oil exploration
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and this entails that it spend most of its time on location. Additionally while engaged
in exploration the MODUwould see a full complement of workers and use a range of
dangerous goods necessary for its work. It is therefore envisioned that at any given time
the global MODUfleet, numbering 920 in 2006, would not be required to implement
the ISPS Code even though these assets represent high value, have a large complement
of employees and do present an attractive target (IUMI 2006).

The oil industry also uses floating production, storage, and offloading units (FPSOs) ,
and floating storage units (FSUs) in the process of bringing hydrocarbons from field
to market. Again these assets are of high value, have a large crew complement, and in-
deed resemble large vessels. Through MSC/Circ. 1097/ll ll, the IMO (2003b/2004a)
has decided that neither of these is to be classed as ships for the purpose ofISPS Code
application. The only concern expressed through the circulars is that ISPS compliant
vessels interfacing with a FPSO/FSU would be considered 'contaminated' because the
installation was not required to be compliant. There is no direct security concern iter-
ated for the FPSO/FSU.

To put this matter in perspective it is interesting to look to the east coast of Canada
for an example of the possible ramifications of following only the mandatory require-
ments of the ISPS Code. Canada accounts for about 10% of the United States crude
oil needs and is second only to Saudi Arabia in estimated oil reserves. In 2006, the
offshore oil fields of eastern Canada produced over 110 million barrels of oil, repre-
senting 13% of the total Canadian crude production (Rowat 2006). This product was
recovered using the Hibemia Platform, the SeaRose FPSO, and the Terra Nova FPSO.
In total the construction cost of these assets is about eight billion dollars, their total
combined crew complement is over 400 persons, and total crude oil storage capacity
is 2.2 million barrels of crude oil. A number ofMODUs continue to be used to delineate
the oil fields. Several shuttle tankers transport the crude to a transhipment terminal
in Canada, while others transport direct to market in the United States. Canadian flag
offshore supply vessels service all three installations. In this scenario, the ISPS Code
would onlybe mandatory to the tankers that travel to the United States. All other assets
would be outside the purview of these regulations and therefore security procedures
would not be required. An attack on such assets could result in significant loss of life,
have catastrophic environmental impact, and cause a serious disruption in oil supply
and create havoc in world oil and financial markets.

The scenario as previously iterated is of a significant security concern and as ex-
pected the Canadian government has instituted national security provisions for these
oil fields. Likewise the United States has mandated security requirements for the outer
continental shelf to cover assets such as MODUsand fixed and floating assets not cov-
ered by the Code. Howeverthe fact that the ISPS Code, the primary maritime security
document, does not apply to these assets, and the fact that such high value assets
require that applicable jurisdictions mandate security requirements, undermines the
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Code objective of "detecting security threats and taking preventative measures against
security measures" that affect the maritime industry (IMO 2003a). Other jurisdictions
maynot be as vigilant when instituting domestic security measures.

Security procedures, plans and measures are to be based on risk assessment, and
the ISPS Code espouses as one of its objectives the importance of ensuring confidence
that adequate and proportionate maritime security measures are in place. Howeverthe
fact that these high value assets, belonging to an industry that have evidenced terror-
ist attacks, such as the foiled attack on a major oil production facility in Saudi Arabia
(Gardner 2006) and the attack on the VLCCLimburg, are not covered by the Code does
not portray a seamless, effective security regime.

The oil industry in general is a target of interest for terrorist groups. Osamabin
Laden, the world's most notorious terrorist has stated that the oil industry is the 'um-
bilical cord' of the western world. The fact that certain assets are not covered by the
Code provides a gap in the security measures and one security analyst has stated that

"Al Qaeda is very, very good at identifying gaps" (Murphy 2003).

9. Identification Documentation

The ISPS Code wasdeveloped primarily for the protection of ships and port facilities.
A cornerstone of both the ship and the port facility security plan is the procedure for
access control. The complexity of the shipping industry necessitates frequent movement
of persons to and from the ship and facility and therefore each of these entities is re-
quired to establish procedures for appropriate identification as part of these mandated
access control measures.

Without the comfort of a recognized system of identification documentation, port
states have been concerned with the movementof seafarers during port visits. There has
been considerable discussion surrounding the requirements for appropriate seafarer's
identification documentation (SID) in order to ensure that individuals have been ap-
propriately vetted and that the resultant documentation is issued. The International
Labour Organization (2003) has, through its Seafarers' Identity Documents Conven-
tion, created a system for the issuance of a recognized SID. This convention outlines
procedures for the issuance of the document, for the protection of national databases,
and it also outlines the content and form requirements.

The revised convention, in effect as ofFebruary 2005, leaves much workto be done
to ensure worldwide acceptance. Although there are still problems associated with
seafarer identification, there does at least appear to be a willingness to address these
issues. One of the concerns with the convention is that it does not direct governments
to do a risk assessment on individuals who apply for such documentation, but rather
it focuses only on confirmation that the person has reliable and verifiable documenta-
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tion. Some countries, such as Canada and the United States, recognizing this concern
nowrequire significant background checks for those applying for this documentation
to determine if the individual poses a security risk to the maritime industry.

In contrast, there has been no concerted effort to promote a global system for iden-
tification documentation for port facility workers. A survey conducted by the Interna-
tional Chamber of Shipping and reported by IMO (2006), raised significant concerns
related to port facilities. Some facilities had PFSOs that were conspicuous by their ab-
sence, others remained unresponsive to calls for help by vessels at the facility, and there
were instances of even officials refusing to show identification, or to wear a visitor's
pass. The idea of port workers having applicable security clearance and resultant iden-
tification at such ports appears not to be even onthe radar. The survey concluded that
these shortfalls jeopardized the broad effort of maritime security and that it increased
the burden of ships and crews.

Somecountries however have determined that port facility workers, by having
access to sensitive areas, maypose a risk to ships and other marine assets. The United
States uses the Transportation Worker Identification Credential (TWIC) as identifica-
tion for all such personnel requiring access to secure areas. Individuals that require
unescorted access must pass a security threat assessment as conducted by the Transpor-
tation Security Administration (TSA 2006) , before receiving clearance and subsequent
identification. Similarly, Canada has the Marine Transportation Security Clearance
Program (MTSCP), which does similar risk assessment but on a limited number of
workers (TC 2006). Many other countries have no such program.

The global tendency to emphasize the need for seafarer identification while ignor-
ing the need for similar identification for port and port facility workers appears to defeat
the purpose of the security regulations. It suggests that although the ISPS Code places
equal importance on enforcing preventative measures against security incidents affect-
ing ships and port facilities, in reality it is the ship that is left vulnerable. The varying
national standards, as illustrated, for both ship and port facility identification do not
produce a reliable identification system that is consistently based on risk assessment
and therefore provides further gaps in the global security arrangement.

io. Summary

This paper has identified a number of areas of concern with regards to maritime
security. There is a need to expand the application of the ISPS Code to other vessels
and to the domestic trade. Exactly how these vessels should be included is difficult to
say. However,as illustrated the categories of vessels reviewed each pose security chal-
lenges. Smaller vessels often stay in one geographic area and one study (JITI 2005) has
suggested the registration of non-SOLASvessels on a regional basis. Areas with higher
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risk of security incidents, including important international straits, will require more
stringent measures.

Large passenger vessels whether on domestic or international travel are attractive
targets for terrorist organizations and should be included in the Code. The FPSOs and
other oil industry assets are conspicuous by their absence from mandatory inclusion in
the Code. Whether MODUsare on location or self-propelled is immaterial. Risk assess-
mentdemands that such assets also be included.

Governmentclassed vessels should require security measures possibly under a dif-
ferent authority but mirroring the requirements of the Code. More concern must be
shownfor the yachts and fishing vessels that moveabout almost as if unseen. The
risks, as identified, need to be addressed. Both types of vessel should be considered for
carriage of the AIS or similar transponder device. The inclusion within the Code of the
categories of vessels discussed will also entail the certification of more port facilities.

A recognized system of identification documentation for both seafarers and port
facility personnel is requisite. The vessels discussed are in themselves not the danger.
The danger lies with the people that movethrough our ports and on our vessels. This
issue is paramount for maritime security.

The development and implementation of the ISPS Code was primarily a result of the
events of9/1 1. Itwas a quick response bythe IMOto perceived maritime securitythreats.
This implementation, although not without short-comings, has required the global com-
munity to grapple with the issue of maritime security. The ISPS Code insists that security
officers maintain the continued effectiveness of the security plan through audits, amend-
ments and response to any identified deficiencies. This is advice that the IMO itself should
follow for improving the International Ship and Port Facility Security Code.
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TRAINING OF MARITIME SPECIALISTS 

BASED ON ТНЕ CONCEPT 

OF SUSTAINABLE DEVELOPMENT 

V. Torskiy1, V. Topalov2 

The term "SustainaЫe development" was first introduced into general usage at the 
UN Conference on Environment and Development (Rio-de-Janeiro 3 - 14 July 1992) 
as an alternative to former nature-ruining course previously pursued Ьу the Mankind. 
The principle issue was the transiting of our civilization to the strategy of development 
which should ensure the survival and further sustainaЫe development of human soci
ety. But this requires maintaining of the environment in good order and the preserva
tion of cultural, spiritual and informational resources. 

It is absolutely evident that the successful solution of various proЫems on the way 
of transition on the course of sustainaЫe development in the frameworks of different 
industries, state, regions and in the world at large depends first of all on the people, 
their knowledge, preparedness, motivation and attitude to the above concept. In this 
connection а prominent place in the national concepts of transition to the sustainaЫe 
development many countries occupy the issue of educational systems with the purpose 
of informing the population, training of the specialists in the concerned sphere. 

The basis for the above transformation in the educational estaЬlishments of dif
ferent levels is the principal provisions of the international documents adopted at the 
intergovernmental forums. The UN General AssemЬly, at its 5 7th Session (2002), pro
claimed а Decade of Education for SustainaЫe Development (DESD) (2005 - 2014) 
and designed UNESCO as lead agency for its promotion. 

It is evident in the view of all above, that the graduates of maritime educational 
estaЫishments should join the shipping industry not only professionally competent 
but also well informed about the purposes and principles of the mankind sustainaЫe 
development, the place and role of the marine transport operations at sea. In the Odesa 
National Maritime Academy, engaged in training specialists for the employment on 
board the ships of the National Fleet and foreign companies, these issues are the mat
ters of high priority in the courses of all professional disciplines. 

At the end oflast century the world community was imposed with the vital question: 
What is it necessary to do to prevent the universal catastrophe on the Earth? Scientists of 
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different countries, having studied the course of world system of mankind development,
have cometo distressing conclusions : the growth of the Earth population, accompanied
with industrialization and increase of foodstuff demand, alongside with environmental
pollution, in the nearest future will reach a certain limiting value, exceeding which
will start abrupt diminution of the number of people on the planet, followed by loss
of mankind. Altogether with this the concrete reason of the global catastrophe may be
different - starvation due to lack offoodstuff, death caused by epidemic, loss of people
at wars for resources possession and holding, etc. In other words, the growing pressure
of the civilization on the biosphere has reached the border of its adaptative possibilities,
on the other side of which lies irreversible degradation. Also, while biological species,
inhabiting the Earth, adjust their vital functions in different ways, people adjust the en-
vironment to their needs, exposing it to inevitable exhaustion and destruction. Fromthe
standpoint of the above, it becomes clear that one of the central directions of the future
stable society formation has to be the globally-scaled organization of economical activ-
ity, which will not destruct the biosphere, but, on the contrary, preserve it, thus being
ecologically permissible. People of the Earth have to transform all the spheres of their
vital activities in such a way, as to diminish the pressure on the environment signifi-
cantly. It is a very complicated task requiring development of newapproaches, modern
managementmodel, based upon the principles of ecological longevity and reliability. At
the International UNOConference on Environment and Development (Rio de Janeiro,
July 3-14, 1992) , providing participation of 1 79 countries' representatives, the concept
ofsustainable development wasproposed, laid down in the form of27 principles in the
final document - the Declaration. Within the latter, in particular, it is stated that for
mankind survival and sustainable development environmental protection must become
an unalienable part of development process. Of course, all this also refers to maritime
transport activities, which serves 80% of international goods transportations. Though
maritime transport is one of the least environmental-polluting types of transport, the
volumes of shipment of oil and mineral oils are constantly growing, and, consequently,
increase the danger of sea vessel-source pollution.

In this connection the role of IMO rule-making activity on implementation the prin-
ciples of sustainable development in the world maritime industry is becoming more
and more important - by means of development, approval and control over putting
into practice international agreements and normative documents on safety of shipping
and environment protection from pollution. And nowwork in this direction is one
of IMO priorities, which is testified by, in particular, the statement of IMO Secretary-
General Mr. E. Mitropoulos in «IMO News»Journal [1]. Expressing his opinion on the
way shipping must react on modern society demands, he states that «The earth and
its resources do not belong to us and are not ours to squander without thought for the
future. Not before time, global society is coming to accept this and, as it does, shipping
has to ensure that its activities are sustainable. Sustainability in this context is normally
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understood to meanthat any negative impact an activity mayhave on the environment
must be reduced to the point where it is clearly outweighed by the positive benefits
that the activity brings*. It is also symbolic that the topic of the World Day of the Sea in
2007, which is planned to be celebrated in Brazil, will be «IMO' s response to current
environmental challenges».

Undoubtedly, the many-sided and fruitful IMO work on advancement ideas and
principles of sustainable development in one of the first-rate and most important in-
dustries of world economy must receive constant support from the side of maritime
administrations, enterprises, institutions and organizations of those countries fulfilling
transporting operations at sea. It is also obvious that the successfulness of development
of different tasks on the wayof transition to sustainable development within the limits
of separate fields, states, regions and in world scale depends in the first place upon
people - their awareness, preparedness, motivation, attitude. That is, finally upon the
level of knowledge and education of all strata of population in matters of sustainable
development of civilization, which has no alternatives.

Integration of sustainable development in the system of education at all levels;
Assistance to development of education as the base of sustainable society;
Improvement of international cooperation for development of innovatory policy,

programs and practice of education for sustainable development.
It is considered that for the specialists, involved in the sphere of education, the input

into realization of the Decade can be : inclusion of the ideas of sustainable development
in educational disciplines and courses, elaboration of separate courses of education for
sustainable development, preparation of educational guidelines in this area, retraining
of staff according to the concept of sustainable development.

The essential contribution into international coordination of actions in the sphere of
education for sustainable development wasdone at the 54th conference "Environment
for Europe» (Kyiv, May 21 - 23, 2003), gathered at the initiative of European Economic
Commission of UNO.The ministers of environment of55 countries of regions of Europe,
North America and Central Asia signed the Statement of enlightenment with the aims
of sustainable development achievement.

The Statement read about the decision, adopted by the ministers, to develop region-
al strategy in the sphere of sustainable development to 2005, that is for the beginning
of the Decade. The ministers also summonedthe states to "integrate the sustainable
development within the systems of education of all levels, starting from pre-school
and up to higher, including informal education, education in non-governmental sector,
with the aim of education becoming the key factor of changes». The project of regional
strategy of European Economic Commission of UNO in the sphere of education for
sustainable development was elaborated earlier during the preparatory stage of the
conference and later submitted as an annexto the Statement of ministers under the title
«Basic elements of EEC UNO strategy on enlightenment in the interests of sustainable
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developments This project has become the case for further work over the document
under the patronage of the Committee on ecological policy of UNO and with participa-
tion of different interested organizations and parties of society. In October 2004 at the
1 1th session of this Committee newprovisions of the strategy, which fulfillment start
wasestimated for March 2005, were considered.

This strategy was developed with consideration of experience, accumulated at the
region and at global level. Its base wasformed with the help of more than 40 documents,
amongthose knowndocuments of Bologna process. It is planned that for 2010 every
country must take the decision of adaptation of its legislation, policy and institutional
mechanisms with consideration of needs of education in the interests of sustainable
development.

In February 2005 at mutual meeting of the highest level the strategy of the Decade
of education in the interests of sustainable development of EEC UNOwas approved.

Finally, in August 2005 in Paris at the 72th session of Executive Council of UNESCO
the «Project of international plan of measures and activities within the limits of the De-
cade of education in the interests of sustainable development of UNO (2005 - 2014)»,
which was drawn on the base of profound consultations with national governments,
organizations of civil society, scientific enterprises, experts and specialists, was con-
sidered and approved. The plan of measures and activities is a strategic document,
and main attention in it is drawn to revelation of the aims, which the governments are
bound to achieve within the limits of their participation in the Decade of education in
the interests of sustainable development. It is stated, in particular, that at the national
level such aim is the «creation of possibilities for elaboration and popularization of the
concept of sustainable development and transition to such development within the
limits of all forms of education, enlightening activities and staff training*. The part-
ners of UNESCO in realization of the plan at local, national and regional levels will be
governmental sector, civil society and private sector. The main role in realization of
national plans within the limits of the Decade is given to ministries and institutions of
education and science.

Thus, nowadays there exist basic documents at European and international levels,
making it possible for countries to work aiming at reorganization of their educational
systems in the interests of sustainable development.

The main components of education in the interests of sustainable development, as
defined by UNESCO are: education (training), training and retraining of staff, elabo-
ration of skills, definition of systems of values, informing and enlightenment of the
population regarding understanding sustainability, upgrading the quality of life and
diminution of risks. Amongthe main directions of education elaboration for sustainable
development an important part is taken by re-orientation of existing education at all
levels for solving matters of sustainable development. It is recommended to re-orient
curricula at the direction of social, ecologic, economic knowledge, perspectives and
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formation of skills and values, needed for sustainable development. Re-evaluation and
revision of education - formschool and up to university - supposes that it will include
as muchprinciples, knowledge, opinions and values, connected with provision of sus-
tainability in three spheres: the environment, the society and the economy,as it is pos-
sible. In UNESCO documents it is stated that education for sustainable development
is interdisciplinary. None of educational discipline can embrace all the aspects of such
education, but all of them can make their input in it. There is no universal model of
education in the interests of sustainable development that is why every country needs
to define its priority tasks and actions in this field.

World leaders in the sphere of education in the interests of sustainable develop-
mentare Great Britain, Sweden, Australia, the Netherlands, Norway, Russia. In these
countries they have not only adopted the necessary official documents and fulfill their
realization in the system of education, but also hold serious scientific research at the
given problem. In Ukraine there are also certain achievements in this direction. There
has been elaborated the Concept of sustainable development of the country, which
after the approval by the Supreme Council in the status of the lawwill become the base
for the development of the corresponding strategy. In December 2001 the Collegium
of the Ministry of education and science of Ukraine approved the Concept of ecologic
education in Ukraine, in which, in particular, it is stated that one of the main tasks of
ecologic education is the «development of personal responsibility for the condition of
the environment at local, regional, national and international levels, the ability to fore-
cast personal activities and other people and collectives actions» [2]. The conditions
of the Concept realization presuppose formation of ecologic culture of specialists and
inclusion of the section on environmental protection and rational usage of nature into
diploma thesis of graduates of higher technical educational institutions.

In this connection it seems expedient to note that at ONMA,which trains special-
ists for work on board vessels of national fleet and foreign companies, the matters of
environmental protection from pollution, practical usage of international documents
and standards, acting in this sphere, conscientious and responsible attitude of future
ship officers towards these responsibilities occupy priority part of the programs of spe-
cial disciplines. Alongside with this, as a rule they are interconnected with the matters
of provision of shipping safety, which makes training of ship officers at this base cor-
responding to the spirit and the principles of the concept of sustainable development
of world society.

Really, sustainable development and general safety of mankind are interrelated:
this was pointed out by UNOSecretary-General C. Annanin 1999 in his report of UNO
work [3]. He stated that «equitable and sustainable development is one of the necessary
conditions of safety provision, but provision of minimum safety standards, in its turn, is
one of the preconditions of development. The strive to solve one task in isolation from
another does not have much sense». Later this matter wasrepeatedly considered at
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different conferences, in materials of scientific institutions, publications. As the sum-
marized total of their results it may be considered that sustainable development, that is
preservation of human culture and biosphere, is impossible without provision of their
mutual safety. It is obvious that sustainable development of world maritime transport,
in the interests of all mankind, has to be fulfilled with minimumnegative influence
upon the environment, which can be achieved only with the high level of ships opera-
tion safety.

Starting from these prerequisites, acting on international and national documents
with the aim of concentration in one place and systematization of knowledge on safety
and environmental protection during the operations at sea, effective fulfillment of the
requirements of STCW Convention and Code regarding maritime specialists' profes-
sional knowledge, development of scientific elaborations, by the Scientific Council of
ONMAit was decided to create in the year 2003 the department «Safety and security
at sea». Nowadays the chair has elaborated a number of educational disciplines which
totally cover all main aspects of safety shipping provision and prevention of maritime
and air environmental pollution while ships' operation, (see fig. 1)

These disciplines, including lectures, practice and seminar studies are provided
with the necessary educational and methodical materials which are taught at the senior
courses of the academy faculties in order graduates start their carrier not only profes-
sionally trained, but also enriched with knowledge regarding aims and principles of
sustainable development of humanity, places and roles of maritime transport in their
practical realization, necessity and possibilities of environmental prevention in process
of transport operations at sea.

Big attention is paid to foster cadets' careful attitude towards people, nature, cul-
ture values, cultivation of the elements of ecological culture and culture of safety. The
cycle of interrelated disciplines is oriented on achieving these aims, the statement of
which is fulfilled in accordance with principle « from general to particular» and «from
simple to complicated». It is considered to be necessary to give the students the char-
acteristics of ecological, economical and social part of sustainable development, the
interrelation with safety as in theoretical plane, as so to apply to conditions of industrial
activity of marine transport. In particular, regarding the role of «human»element in
provision of safety at sea, on the base ofminimization of risks for people, property and
negative influence on environment.

The methodical maintenance of educational process at the department is constantly
improved by the way of working abstract lecture, educational and practical allowance,
experiment-graphical and other materials are based on various information, getting
from native and foreign sources, the results implementing by scientific-research of elab-
oration. In addition to lecture materials and for individual study by cadets of separate
questions, the department has prepared and published a number of books on safety
and environmental protection, in particular, «The lessons of the sea», «Management
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Figure 1. Structural-functional schemeof educational disciplines of Safety and Security
at Sea Chair ofONMA

of crews»,«Application of international conventions on board vessel», «Ship safety
managementsystem»,«IMOand ILO maritime conventions, codes and recommenda-
tions», «Risks in shipping » and a numberof others. Naturally, that all doesn't mean,
that created on the chair of safety and security on sea is structure-functional scheme
of cycle safety of navigation is in full of measurefit with modernaims and problems of
training for the future ships officers, including interest settled development. Still many
things have to be done and collective of department is working about this, following
the principle of UNESCO: «Teach and study for the sake of sustainable future». Obvi-
ously, a big attention should be paid to education of academygraduates «ecological
cultural* transport production, which should be taken as the unity of ways activities,
national and spiritual valuable repelling the state of maritime interaction of association
and nature. The purpose of this is to show the necessity of ecological evaluation of all
decision making in process of ships operation and ensuring of safety natural environ-
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merit. Maintenance of norm and requirements «the safety of culture» and «ecological
culture» on board ships and on the enterprises of maritime transport makes it possible
to present like dirigible balance development, providing preservation of biosphere, and
also subsequent existence and progressive development of maritime branch. That is
replying to principles of the Convention of sustainable stable development of humanity,
wasstated in Declaration of Rio 92.
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ТнЕ ISM CoDE VERsus тнЕ STCW CoNVENTION 

МЕТ - CHALLENGES CONVENE? 

Jan Horck1 

ABSTRACT 

The ISM Code and the STCW 95 Convention can without doubt Ье considered some 
of the most important IMO instruments that contributes to "safe, secure and efficient 
shipping on clean oceans". 

The two instruments are fundamental in the sense that they have а perceptiЬle link 
to quality assurance (QA). Maritime Administrations (MarAd.), shipping departments, 
maritime education and training (МЕТ) institutions, shipping companies and ports etc. 
ascertain puЬlic assurance of efficient and safe ship-operation Ьу opening their doors 
allowing an external audit. 

It has been realized that national administrations are given less room for individual 
interpretations on vital issues in IMO instruments. This is an important step towards 
harmonization of standards and commercial activities within shipping. With an op
erational guarantee, e.g. an international QA award, the question remains if the ISM 
Code is an instrument that has got its deserved backup from relevant training of those 
made to use the Code. 

Indirectly, the port state control function is made to assure that the МЕТ institu
tions do their job i.e. that the end-products from the МЕТ institutions know how to use 
knowledge and show professional skills; а ship seaworthy and safely manned. 

Today, it is time to ask oneself if the STCW 95 really pass on relevant and needed 
knowledge and skill to seafarers and assures the shipowners (hereinafter owner) that 
the ship will not Ье detained due to their employee's substandard education. What sub
jects in the curricula should Ье, or has been, rewritten in order to make the ISM Code 
а real success and useful to the industry? Is it proven that ship casualties are reduced 
with the introduction of the ISM Code? Have ship detentions and deficiencies onboard 
been reduced because of improved knowledge and skills among ratings and officers? 
Does cargo arrive intact and on time? 

This paper is aiming at vital safety issues that still are not adequately addressed in 
the STCW 95 but important in order to make the ISM Code successful. 

1 Lecturer, World Maritime University (WMU), Вох 500, 201 24 Malmo, Sweden, jh@wmu.se 
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The industry is expecting a dialogue with MET,and also that METnot only follows
the easiest flow of the stream by no more than fulfilling required minimumknowledge
and skills demanded by the lawmakers. Hence, the MET is required to play a more
proactive role in the shaping of maritime education.

The views expressed in this paper are those of the author only and do not represent
in anyway that of World Maritime University (WMU).

i. Introduction

Five years have passed since the application of the ISM Code for all cargo ships >
500 grt. The Revised STCW74 (STCW 95) entered into force ten years ago. By now,
with ships being ISM certified there should be a well wished safety culture implemented
amongall seafarers and all owners. With STCW95 a pragmatic worldwide harmonised
METprogrammeshould be achieved. Are these statements/shoulds reasonable? Is this
even a possible accomplishment? Did the industry with IMO and other organisations
makeshipping what it ought to be with the ISM Code and STCW95?

In more than 2000 years the industry has tried to make the consignees happy. In
just about 60 years, since IMO/IMCO started, the industry has improved ship standards,
crewconditions and minimized illegal discharges, groundings and collisions etc. The
questions are forwarded bearing in mind that these efforts ultimately should lead to a
happy consignee.

This paper will not give a full answer to these questions but merely identify what the
METhas to do to help the ISM Code to be the tool needed for qualityshipping. Quality
shipping is in itself a disputable expression. The word quality has become abuzzword.
Whynotjust express a wish to have a successful transport effort i.e. cargo arriving on
time (JIT) and intact; a happy consignee or consignor, with GOOD shipping. Good is
a well knownword. The owners still have a lot to do to be able to say to their custom-
ers: Trust me.The reason for mesaying this is that as long as we agree that there is no
process better than training and teaching to change and strengthen the human beings
regarding motivation, dedication, attitude, knowledge and skill etc. we simply have to
dedicate ourselves to teaching and training. Everybody should be trained, not only the
middle management but also the top managers. If training is properly done it will be
an eye opener to better safety standards; less pollution, less accidents and incidents,
happier crew and cargo being transported in style.

Again, the crucial question is: Do the STCWteach and train becoming Masters, of-
ficers and ratings to be able to perform according to ISM Code requirements?
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2. What §'s in the ISM Code Require STCWAction?

With the implementation of the ISM Code follows an extensive change in safety
managementand QA.What is all this about?

The Code has an objective to provide for safe practises in ship operation and con-
tinuously improve safety managementskills. A number of functional requirements can
be identified in the Safety Management System (SMS). Twoof them are: 1) procedures
for reporting accidents and 2) procedures for reporting to emergencies. These two
functions represent two very important elements to improve safety. Logically, with the
fast technical development of today each individual has to have a continuous training
programmein the agenda. To have asafe ship it requires an understanding of: 1) proper
maintenance and 2) regular supervision or inspections. The two functions represent
an additional two issues that very much concern the owners and that give the MET
additional resp onsibility.

To be able to movecargo it arriving intact and on time to the unloading port nor-
mally requires very good knowledge in:
1) Loading and unloading procedures
2) Lashing of cargo to the ship and lashing of cargo in containers
3) Ship's stability
4) Cargo care during the voyage
5) Properties and behaviour of different cargoes.

Aboverepresents subjects that describe the essence of being in shipping. If these issues
are not understood those who are set to master these issues should be seen as a big dis-
grace to the industry. The P&I Clubs can tell how muchthey pay in compensation for cargo
damages; the amounts are enormous.For manyyears about 30% of all compensations are
due to cargo being badly treated in ports and during transport. The International Union of
Marine Insurance (IUMI) reports a raising evolution in paid claims in a macro perspective
(Seltmann, 2006). This is understood, if not directly then indirectly in the ISM Code, to be
far from good. Knowledge in cargo care gives benefits to the consignees, the owners' reputa-
tion, profoundly to safety and pollution prevention and ultimately to you as a consumer.

In order to professionally master a ship and to look after its cargo risk identification is
needed. The risk is evident i.e. to learn to recognise risk and prepare for emergencies and
exercise good safety management skills are very important in modern shipping. Insurers
have voiced concern at the risks. The number of reported incidents involving tankers
has increased with 64% in 2006. The fire-explosion category represents a substantial
increase. The cargo is not travelling comfortably. INTERTANKOhas established a human
element in shipping committee to find out howto combat this problem.

The SMS contains instructions and procedures to ensure safety and environment
protection. To instruct is a MET concern. Are such instructions really part of the cur-
ricula of today's worldwide MET?
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It is now six years since de Bievre (2001) reported, after the meeting of the Interna-
tional Maritime Universities (IAMU) in Kobe (AGA2), that the MET institutions often
are said to be too remote for the real world. It is 27 years since the first Rector ofWMU,
Solve Arvedson2, at an international STCW meeting in Malmo November 1980, spoke
about the need of bridging the gaps between the ships and the MET institutions. Still in
2007 these appeals are relevant.

The ISM Code, §3.3, demand resources and support to enable the designated per-
son (DP) to do thejob he/she is assigned to. Training is needed forthe DP to optimise
resources available and to be able to manage the SMS. §6.3, §6.4 and §6.5 require
familiarisation, understanding and training; a direct link to MET activities and obli-
gations.

These two regulatory cornerstones are IMO's drive to focus on the human element
because at the end of the day these activities very much are reliant on people. The ISM
Code should offer a pathway to genuine uniformity of operating practices and place
moreemphasis on training. All IMO instruments should have a section on howusers of
the instruments (codes, conventions, regulations etc.) can be educated in the respective
instrument. The format for such education could be a wider use ofIMO model courses.
The IMDG Code has an appeal to training of people involved in handling dangerous
goods; § 1.3. The industry needs more of this type of training suggestions in concurrent
IMO instruments and the ISM Code requirements will be met.

2. MET INSTITUTIONS AND GOVERNMENTS HAVE

TO CREATE A MARITIME SAFETY CULTURE?

What METcan do is to create a safety culture and change seafarers' attitude to be
quality minded and take care of cargo and property in the interest of ship- and cargo
owners.Implant a teamwork spirit where everybody onboard should realise that they
are in the same boat with the same objective - i.e. to have a happy consignee. MET
institutions will not be able to survive with an ivory tower mentality; neither to be
dogmatic but to be pragmatic and proactive.

If MET, by itself, do not change attitude it might loose the public funding that they
today are very dependent on. The METrescue might comewhen shipping companies
start to realise that an investment in seafarers' training becomes an urgent issue be-
cause of the ISM Code. With this realisation might follow an industry ownoperated
METwhere the MarAds merely have a supervisory role not taking an active role in

It was during this STCWmeeting that the Secretary General of IMO Mr C.P. Srivastava asked the
delegates if they wished to have an institution where the IMO instruments better could be promul-
gated to increase safety at sea and pollution prevention. A voting resulted in an omnibus support
which later became WMU.Solve Arvedson passed away late December 2006; remembered in a
world forgetting.
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what happens between the four walls of the classroom. This solution would not be very
encouraging for METinstitutions.

Toget someevidence if crew has improved in knowledge and skills, since the intro-
duction of the ISM Code, one could study the annual reports from the different MOU
areas. Assuming that the MOUdeficiency categories "SOLAS related operational defi-
ciencies" and "ISM deficiencies" can represent crew quality the following can be noted
limiting the study to the Paris MOU:

SOLAS related operational deficiencies
2002 report: from 2000 - 2002... a steady increase (20%).
2005 report: from 2002 - 2005... steadily increased (24%).

In table 1 the ratio of deficiencies to inspections is shown. Ratio is a better compar-
ing tool than % because the number of inspections per year varies.

Table 1. Ratio of deficiencies.
^ ^ ^ ^ ^ ^ H ! R atio  o f  d e ficie n c ie s  to  in sp e ctio n s  x  1 0 0

Y e  a r 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5

S O L A S  re la te d  o p e ratio n a l  d eficie n cies 6 ,2 0 6 ,8 0 6 ,8 5 14 ,l l l l ,6 2 9 ,8 5

IS M  re lated  d efic ie n cie s 5 ,0 0 6 ,6 0 1 6 ,2 4 1  7 ,4 3 1 3 ,7 5 1 3 ,8 0

With intervals the different secretariats have campaigns oncertain controls and this
could be misleading wheninterpreting the figures. Thejump from2002-2003 (SOLAS)
and 2001-2003 (ISM) is explained by this. ISM inspections have been improved, opera-
tional controls, and PSC inspectors have been trained and becomemoreexperienced.
Detentions havedecreased. SOLASrelated items have becomemorecomplicated. Any
deficiency could be registered as an ISM deficiency; a matter of an inspector's subjective
decision. Although, the conclusion could be that the disappointments are explained by
anincrease of minor deficiencies. Though, any deficiency is an indication of negligence.
Taking a helicopter view of the situation the industry and the authorities cannot be
happywith this development. The METmusttalk about the ideas ofPSC and ship op-
eration practices not to give the ship any negative ISM notifications.

Because of lack of confidence in standards of competencyit prompts ownersto de-
velop their ownstandards. Teekay and NYK(both tanker operators) have established
their owncompetencylevels certified by DNV.If this continues wherewill the link be
betweenSTCWand ISM? Also governmentsneed to take an interest in shipping.

To matchthe ISM the STCWshould seriously consider and pay attention to below
subjects (a-g) :

a) Computerliteracy
Oneserious concernis seafarers understanding of computers.The reason for such

additional knowledge is seafarers' workand leisure time in an isolated environment.
Onboard, resources are limited and communicationis costly (Patraiko, 2001). IT train-
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ing should be emphasised in the curricula. With the ISM Code comes higher responsi-
bility where computer literacy is necessary. Many ISM Code objectives are controlled
electronically. Therefore, continuous education and training is needed to maintain
skills in the operation of computer hardware and software. Computer systems are used
to managethe SMS system. With the need and demand of quality assurance comethe
requirements to keep operational and managerial records in order to be able to verify
that you do what you say that you do. Auditors need to see these verifications in order
to revalidate a given QA award.

The inability to effectively use computer-based applications will contribute to com-
mercial losses. It should therefore be in owners' interest to assure that the crew has
knowledge in information technology (IT) and electronic data exchange (EDI). With
the fast development of EDI/IT in shipping retraining programmes are needed. Retrain-
ing could be done at a METinstitution or, with some doubt, onboard ships. Certainly it
would be an additional welcomed work for MET.The income should be used to upgrade
METequipment and to give participating METteachers an added income or incentive
to an already low MET salary.

IT may not be written into the STCWbut it is there in practice. If it is the MET's role
and government's role to support owners and seafarers then training should be deliv-
ered. Amoreextensive training, than normally given today, should be cared for.

Agrowing problem onboard is the increase of e-mails arriving to the ships computer.
Masters need to be trained on howto select what is important in a world exaggerating
dissemination. In practice it is shown that the Master does not need all information sent
to the ship. Instead of looking after his SMS, time is spent on reading inappropriate e-
mails. Dragging it to it's extreme such flow of information hampers the safety onboard.
Wehave an e-mail paradox that needs to be tackled before the industry will encounter
e-mail accidents.

Give, in particular the officers, additional theoretical knowledge in functions of the
computer because it will assist the OOWin solving various problems in cargo handling,
navigation and ships manoeuvring etc. Give elderly officers the same training because
they might be reluctant to seek advice from a junior officer or a person from another
culture than himself. The complexity in electronic based equipment should be under-
stood not to be an easy understanding.

b) Duties of Designated Persons (DP), surveyors and Auditors
The METshould be proactive and contribute more in the training of auditors and

DP duties. Even if it is not prescribed but indirectly a necessity in the ISM all gradu-
ates from a METinstitution should have a genuine education in how to meet an audit
team. Seafarers need to be trained on how to answer interviews and how to support
the audit-team. Auditing in the maritime industry is a fairly new activity that requires
special training. It should not be the Class Societies training program training its own
auditors. It should, in the name of harmonization, be the training program set by the
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International Register of Certified Auditors (IRCA). Class Societies should do surveys.
Auditing is not surveying. The ISM philosophy is based on checking objectives against
the company's documented procedures and nothing else.

In order to make the ISM Code more effective also flag state surveyors and port
state inspectors should cometo school. They should cometo the METinstitution to get
a teacher mind. A successful implementation of flag state surveys and port state controls
(PSC) requires the performers to be corrective and not have a dictatorial attitude to
what is wrong and what is correct. The surveyor/inspector/officer/controller should
tell the ships crew what could be a better practice or procedure and then kindly have
the crew to implement this. Explain the practical, safety, environmental, economical
and last the regulatory requirements and other benefits of doing it as the crewjust has
been told. This is quality shipping! An oil major's vetting examination is different in the
sense that it is a process that offers a clearance if the ship is accepted or not accepted to
carry out a specific transport according to a shipper's requirement/standard.

c) Lecturers' standard
METshould urge owners to allow METteachers with intervals to work onboard

ships to keep their officer of the watch (OOW) licence. Normally, a typical teacher at a
METinstitution has seafaring experience. This typical teacher also has lost his licence
because he/she has not been to sea with intervals as required to keep a valid licence. An
efficient teacher needs to keep up to date with development in the industry. The best
wayto do this is to observe and take active part in modern industry practises. An excel-
lent example of such practice can be seen within Chinese MET.The EUCIPMET project
showed a remarkable number of teachers still having a valid OOWlicense. This policy
should be introduced and be a worldwide METteacher requirement. It is far from the
situation in EU MET.Teachers: Sign on! Owners: open navigation-bridges and engine-
roomsfor teachers and you will get value for your training budget and less worries to
risk your ships to be detained because of crew substandard education. Governments
should allocate funds to MET to be used to subscribe to maritime journals, magazines
etc. This is also a way for teachers to update themselves.

There is a need for a MET teacher's' competency standard. Knowledge and skills
are passed on beyond conception making one wonder if the endproduct from the MET
institutions worldwide possibly could be of the same standard. Train the trainer pro-
grammesare meant to harmonise the MET.The WMUMET-courseaims to foster teach-
ers to adapt a harmonised approach to teaching and training.

Consistency with verifications is a must in future safety and environment thinking
in shipping and also in MET.Performance-related benchmarks would help to reach the
quality we all wish. MET managers (rectors, presidents etc.) should hurry to obtain
an ISO 9000 series recognition in order to assure themselves and owners that what is
delivered in MET is up to standard.
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A study of the Kongsberg's Ship Simulator Reference no 1/07 is used to see who
have invested in simulators and when during the period 2000-2006 (Kongsberg has
only been taken as an example to get a tendency on the issue). The study aims to see if
METhas done training efforts after the implementation of the ISM Code.

Table 2. Ships bridge simulators.

Ships bridge simulators, sold per year

25
20
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10

5

1

III!
2000 2001 2002 2003 2004 2005 2006

Ships bridge simulators, sold per continent

Asia S.America N.America Africa Europe

Table 2 shows the purchase of Ship Handling Simulators, i.e. not upgrades and
specialised simulators, the following is noted:

Manysimulators, sold in 2006, have landed in Asia. In 2000 Asian METinstitutions
bought 45% of the simulators sold by Kongsberg. Asia and Europe dominate the market.

Table 3 shows that the number of sold Cargo handling simulators in 2006 mainly
went to Asia (6/9). Everyyear, in the period, MET institutions in Asia have bought most
cargo handling simulators. Asia clearly dominates the market.

If the figures in table 3 can be considered significant for a total purchasing of ship's
bridge and cargo handling simulators in the world then Asian METis very well equipped.
Logically, this has a positive impact on the education as such.

Table 3. Cargo handling simulators.

Cargo handling simulators, sold per year

2000 2001 2002 2003 2004 2005 2006

Cargo hand ling simu lators, sold per continent

S Amenca NAmei Europe

If the simulator operating teachers also understand simulator advantages it looks good
for the future. It should guarantee improved safety? The willingness to change and adapt
is apparently there. Lack of training equipment inhibits progress (Muirhead, 1998; Horck,
2006).

The income from e.g. mandatory upgrading courses, short courses, professional
development courses etc. should be used to upgrade and modernise existing education
facilities including the library. Former METstudents should not be puzzled, at an ISM
inspection, by not being familiar with onboard equipment.

d) Training in the English language and communication in general
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The training and also the assessment procedure for application of Standard Ma-
rine Communication Phrases must be taken seriously into the METcurricula. Without
proper communication skills safety is on stake. Not enough words can underline the
necessity for such competence amongseafarers all categories.

Alert dedicated its issue no. 14, May 2007, completely on effective communica-
tion. With "Can shipping people communicate?" (Horck, 2004) and "Communica-
tion skills are vital to safe ship operations" (Horck, 2005) and other similar articles
flourish in the maritime press, Different authors, have alerted the industry on a
challenge that has become a problem. Recent two accidents attest this statement.
Communication constraints have been the major reason for the grounding of the
Singapore flagged MS Crimson Mars on 1 May 2007 (Communication problems...,
2007) and the sinking of MS Queen of the North on 22 March 2006 (Dysfunctional
relations..., 2007).

That the issue is a problem is clear from the TankerManagement and Self-assessment,
a bestpractise guide for ship operators (TMSA). In Element 3 it is written "... ability to
communicate in a commonlanguage..." (OCIMF, 2004, p.12). To safely evacuate a
ship in distress is impossible "if no commonmeansof communication has been estab-
lished" (Short, 2006, p.2). MET has to assure better communication competency and
ISM must better control communication skills. The requirement to control crews com-
munication ability is expressed in the ISM Code § 6.7.

3. What Can the Owners Do to Meet the ISM?

With the ISM Code the owners have been assigned additional responsibility. To
burden them also to take care of the MET is absolutely absurd. The governments must
also take their responsibility if they wish to have a maritime industry in the country.

Ownersshould, free of charge, assist in the classrooms and pass on the latest in
the industry. It should be in the owners' owninterest because they are the one to use
the MET endproduct. Owners should take a genuine interest in institution activities.
Cooperate and be active in METboard meetings.

Return to use cargo ships that are servicing as a platform for schooling. The owners
have to be more cooperative and allow students to do on-the-job training in a sandwich
type of programme. The GermanownerHapag Lloyd has recently taken up the old idea
of having a cargo ship equipped with cabins for apprentices/cadets (German owner...,
2006; Horck, 2006). Other owners must do the same in order to get the crew that they
cantrust handling their ships.

Analternative for countries that wish to have a strong merchant is to have a training
ship dedicated to education. Sweden will have such a ship available for 15 students in
the autumn 2007; MS Atlantic Carrier (Klart med..., 2007).
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It is a company's managementrole to built up and support the safety attitude on-
board. But it is not enough to tell, it also has to be shown by senior officers and officials.
Sagen (2002, p. 12) wrote that "it should be contagious like a disease". It then becomes
the MET commitment to assure that graduants have this attitude and that officers set
a good example onboard.

The owners should increase crew motivation, invest in human beings and realise
that no machine can replace the human being. The bad image that the maritime in-
dustry has been marked with has to be washed away.A wayto do this is to accept a
recruitment of an adequate number of ordinary unexceptional people to serve onboard
(Mottram, 2000). A strive for decentralization gives the crew anopportunity to run the
ship on ownbest-cost consciousness and ownhigh safety level. Let them show their
ability to use their qualifications and experience. Not only the transportation revenue
will increase and operational costs decrease but safety will be an every person's heartfelt
concern.

4. To Bridge the Gaps

To link the gap between ship and shore is being increasingly important, figure 1. Not
only for the ship's increasing demand for operational communication but also because
of crew's need for social communication.

Bridge the gap between ships and MET institutions
The Swedish ownerWallenius Wilhelmsen has decided to install a broadband service

based on the C-band VSAT Sealink System to meet this ambition (Swedes settle..., 2007).

«TI O«
CODES AND

SHIPS PRAISE oTHf R IWTR0«/»T5

Figure 1. Bridge the gap (Arvedson, 1980)

To bridge the gaps (Arvedson, 1980) means, not only between players ashore but
foremost between ships and MET institutions. Seafarers must get information faster.
Not only rules and regulations but also findings from casualty investigations, P&I Club
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reports etc. must be passed on to the actors that wish to do their duties well. One has to
be transparent so wecan learn from each other. To bridge the gaps means to allow staff
to be systematically updated not only through mandatory and supplementary courses
but a general update on findings in the industry. It is the owner's responsibility to make
roomfor refreshing and updating staff/crew (Horck, 2001).

Another bridge, important to build, is a closer linkbetween the METand the MarAd.
If MET does not receive the IMO instruments the message will not be passed on to the
seafarers; an ISM problem will follow.

5. What Can Be Done in the Future to
Harmonise the STCW and the ISM?

IMO is undertaking a review of the ISM Code and the STCW Convention where
possible shortcomings might be addressed. Probably, these are long term projects. The
industry needs immediate solutions. A quick way out is a proactive MET.

Let us assume that the STCW95 is clear in its objective to cover what the ISM Code
requires. But what should be covered in future maritime training to be in step with
today's quick evolution in the industry? Seven years ago Mottram (2000) suggested
the following improvements : 1) communication, 2) teamwork and 3) training systems.
These topics are still relevant. I would like to add the importance of taking METto a 4)
better worldwide METharmonisation and 5) introduce the subject cultural sensitivity
into the curricula.

a) Training again
A positive environment protection attitude should be intensified among all seafar-

ers. This would not only be a step in widening the scope for MET students but also an
introduction to safeguard the future of STCW 95.

Mottram (ibid.) summarises from the EU MASSOP study that the shipping compa-
nies realise as a 2nd important factor in ship management to have more staff training
on familiarisation. This is not a surprise because additional responsibilities have been
laid on owners to make sure everything is in compliance. The important question is if
the owners should take care of this training on their owncost and with ownresources
rather than turn to MET professionals. To conduct familiarization training is an excel-
lent opportunity for METto shoulder. It would give the already low paid teachers an
opportunity to earn a bit extra. Ship-targeted computer softwares are made and giving
crew,in advance, a possibility to be familiarized with the ship they are going to sign on.
In three dimensions it is possible to locate safety equipment and an interactive can check
if the operator can handle it. The control of such training is a MET mission; no doubt.

Of course, training at the workplace is conceptualised by interactive e-commu-
nication or distance learning. It is a method that will make continuous professional
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development feasible in a very cost-effective way. In 2003 Videotel launched a training
package for ship safety officers. The course includes an assessment element that also
covers ISM Code responsibilities. It is a both practical and cost-effective alternative
to produce a safety officer. Since the Videotel programme was launched students in
excess of 1500 have taken up the portfolio not including the number of seafarers that
have followed the course from videos provided to the ships. Perhaps the days of the
charismatic teacher have become less important? No, never!

b) Cultural diversity and attitude
What METhas to do in order to make the ISM successful is to make the students

realise that safety is a matter of teamwork. Tobe successful when practising teamwork
it is paramount that the members can talk to each other in a language understood by
all. In addition it is also essential that there are no cultural barriers for full understand-
ing of messages and orders. Courses must be conducted to learn the students about
the existence of such obstacles. Studies have been carried out on the pros and cons
of mixed crews and conclusions are both negative and positive (Horck, 2005, 2006).
In the future, lack of cultural awareness and the negative and afraid liking attitude
to diversity perhaps will be a problem, if not already a problem, also in the owner's
boardrooms, surveyors' inspectors' and controllers' contact with crew and within MET
institutions. Workforce mobility has become fundamental in shipping. To manage, a
companywith manydifferent cultures is complex. In addition seafarers usually cannot
choose their fellow workers i.e. it will be more difficult to manage people onboard than
ashore. Apparently, multicultural awareness training is required to be able to manage
this challenge.

Whenonboard teamwork is practised a MET emphasis must be on subjects like be-
haviourism, fatigue and cultural understandings. Ownerscannot afford to have delays
and misunderstandings because crewdo not understand each other. Failure of crew to
follow correct procedures and to speakwith a professional language is becoming major
factors for accidents. The MS BowMariner accident is a good example of this.

Fromnowon,METinstitutions must emphasise their efforts to change becoming
seafarers' mentality to safety. Teaching is to change people's behaviour and attitude to
certain phenomena linked to the knowledge and skill they need according to mandatory
and national METrequirements. Teachers, and of course rectors, should not be afraid
of doing so. Contrary, show what good seamanship is by your owngood example and
most important: be proactive!

METshould foster students self-motivation to acquire knowledge and skill and in-
clude subjects like professional work ethics, teamwork and leadership. All are subjects
that in one way or another will have an impact on quality shipping.

The Maritime and Coastguard Agency (MCA) recently issued a booklet named Lead-
ing for Safety. The booklet has a heading "Be sensitive to different cultures" (MCA,
2006, p.18). The mere fact that the subject appears is an added argument to urgently
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introduce cultural awareness in the MET curricula (Horck, 2006). The content should
not be a surface introduction but to go in depth.

Crewfatigue is many times referred to as the reason for casualties. Wecannot teach
people to workwithout rest. What owners, MarAds and perhaps IMO can do is to review
manning levels and the ISM Code would be easier to comply with.

c) Technology
Training is without any doubt a proactive approach to safety. If looking to the future,

changes will be necessary as ships are differently built and designed.
The question is if training is catching up with the change in technology. There are

indications that high technology is a contributing factor to casualties. Crewget sort of hyp-
notised by all the fancy equipment onboard; gadgets. Wealso knowthat a little knowledge
is dangerous. Therefore, training must embrace also abnormal situations. The ability of
understanding equipment limitations and awareness of distraction factors must be more
considered as important issues in future MET.It is imperative that an emphasis is placed
on the man-machine interface remembering that everything should be user friendly.

If noting is done it will take safety to the back seat and the OOWwill continue to
be morefocused on the instrumentation than looking out of the windows. For instance,
if the overburden of understanding radar screen markers is not reduced the world will
soon experience icon or sign accidents.

METneeds better safety-training facilities for crew's regular safety training and
better update on the handling and maintenance of safety equipments carried onboard.
It has been shown that there is less time during service to do update training. It is too
hazardous to perform on a ship in service. An example of this is the launching and home
taking of a free fall lifeboat. It is too a dangerous exercise to do onboard. Let METdo it
with their training facilities ! Practical training is the only way to learn to react properly.
People solve problems by knowledge, experience and behaviour. The experience should
be obtained through realistic exercises. Real exercises (contrary to simulations) can be
risky. Therefore, it is important that the instructors are properly trained to instruct in
risky environments and with real equipment.

To achieve good training is the financing of a variety of equipment needed at the
METinstitutions. Seafarers need to be trained on different e.g. lifesaving equipments.
Techniques on howto operate different equipment needs to be taught and taught again.
Crewhas difficulties to be familiar with operation manuals, company manuals and
equipment manuals. The language in these manuals should also be improved to better
and faster understanding. Like in the QA manuals the language should be talkative to
the reader, not cryptic and certainly not commanding. Animprovement on these issues
will reflect on a better ISM.

IMO should develop newmandatory training requirements because of all the new
and more complicated equipment that is installed on a modern ship. Professionals are
in need of greater support to manage their work.
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Use the humanbeing and its brain instead of introducing a lot of gadgets to help/as-
sist in handling a ship. The human should not be over exhibited with instrumentation.
It is not that difficult to take a ship from port A to port B.

d) Cargo care
Insurers are very concerned about the still very high claims paid each year. One

can blame the current boom in shipping but also a growing shortage of trained and
experienced personnel (Total losses...., 2007). To be trained on handling cargo must
be a prime emphasis in the future. The reason for being in shipping is to movecargo. If
this is done better ISM related issues automatically will be better.

Conclusion

To bridge the gap is still a very relevant issue in the shipping industry. Some care-
taking MarAds and METinstitutions have been bridging with success but a lot is still
to be done. Solve Arvedson was very foreseeing in his speech in 1980. The WMUaca-
demic programme is bridging gaps between shipping stakeholders and users of IMO
instruments. WMUis also bridging cooperative relationships between people who have
devoted themselves to shipping.

All training should be in everybody's interest. To have this important statement
properly planted in everybody's mind. The cure is to cry out loud that it is a matter of
having the right training attitude and hope that it enters in the companies' manage-
ment culture.

Fromthis paper one can see that several years ago manydifferent writers have
madetheir views knownon the core issue of this paper. The hot discussion is if any of
these foresights have resulted in any regulatory changes by MarAds and IMO in order to
be ahead of developments in the industry. Readings from reputable maritime journals,
casualty investigations etc. indicate the opposite. Some deficiencies are repeated year
after year. If so, MET should be proactive and on owninitiative educate to meet future
needs of the industry. MET should not wait for the lawmakers to tell them what to do.

Other IMO instruments contributing to safer shipping and cleaner oceans should be
thoroughly discussed in parallel with STCWsubjects in order to have the latter properly
implemented. STCW95 is directly dependent onthe capacity of the METinstitutions to
extend their courses to industry requirements as well as students' requirements above
the minimumrequirements according to STCW95. This statement cannot be empha-
sised enough.

If governments adopted the IMO resolution A. 890 (21) that sets out guidelines on
Principles of Safe Manning as mandatory and owners managementdemonstrated more
commitmentto safety it would improve PSC statistics.
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VTS 0PERATORS' ЕУЕ MOVEMENTS 

Serdar Кит1, Masao Furusho 2
, Masaki Fuchiз 

ABSTRACT 

This study clarifies the characteristics ofVessel Traffic Services (VТS) Operators' еуе 
movemeпts duriпg their regular tasks. Experimeпtal studies are carried out at the Istaп
bul Strait VТS Head Ceпter iп TURКEY for the geпeral aim of the authors as maximisiпg 
iпtegrated humaп reliabllity оп board duriпg the passage of coпgested waterways. 

The safe passiпg through the Istaпbul Strait is а critical issue поt опlу for VТS Opera
tors (VТS-Os) but also for Ship Masters, ship owners, major oil compaпies апd so оп for 
saviпg lives, keepiпg сlеап seas апd also ecoпomic aspects. 

The objective of this study is to defiпe еуе movemeпts of VТS-Os who have а loпg
term experieпce as а Ship Master. For this purpose, Еуе Mark Recorder (EMR) is utilized 
as physiological iпdex to evaluate fixatioп poiпts, fixatioп duratioпs апd chaпges iп 
viewpoiпts ofVТS-Os. Three experimeпtal studies are carried out iп differeпt coпditioпs 
of watch keepiпg times апd sectors iп the VТS area. 

VТS-Os' еуе movemeпts were recorded Ьу the EMR-8 that provided Ьу Istaпbul Tech
пical Uпiversity Maritime Faculty. Iп the aпalysiпg part, the visual field is categorized to 
determiпe the fixatioп poiпts ofVТS-Os апd to uпderstaпd of what is the maiпly iпforma
tioп апd its sigпificaпce for their decisioп-makiпg. Тhеп, the data was aпalysed Ьу usiпg 

"Frame Ьу Frame" method. The results are also compared amoпg the VТS Sectors. 
The visual field of the operator coпsists of two computer screeпs, two moпitors for 

displayiпg of cameras iп the Istaпbul Strait апd cameras' coпtrol uпit, VНF commuпicatioп 
uпit апd paper work area. Computer screeпs of the VТS System сап spread from опе dis
play to other апd VТS-Os geпerally used the fuпctioп of picture iп picture оп the display. 

There are some shariпg behaviours for the VТS-Os' fixatioп duratioпs апd some dif
fereпces based оп their iпdividual characteristics. Geпerally, their еуе movements have 
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similar pattern for operating VTS System and for the information. However, the order
of information changed amongthe fixation points, and the fixation durations changed
based on the operating display as individual choosing. On the other hand, moving of
viewpoints was over 60 deg/sec, so saccade of eye movementshas significant ratio, be-
cause of quick eye movementsthrough the categories.

Keywords: HumanElement; VTS Operator; eye movements; fixation duration; view-
points

i. Introduction

The most important source of getting information through the environment of hu-
manis the eyes. Almost 70% of the all information is got by the eyes. Whenconsidering
the information inputting from external world, its quantity is too high for human being,
so humanselects the necessary information by using the five senses. As the result of that,
the source of getting information and the style of using information are valuable for the
mariners, especially to consider the supporting systems to the vessels for the safe passing
of a narrow waterway; the main supporting tool is their information to provide to the
ships. Vessel Traffic Services (VTS) and such kind of services are the main supporting
systems as a shore side partner for the ships. In here, the investigating item is; how the
VTS obtains this information, what is the way ofVTS Operators (VTS-Os) to get, assess
and use such various data, and so on? In this paper, authors aim to indicate VTS-Os' be-
haviours based on their eye movementsthrough the answering such kind of questions
for minimizing humanerror considering to ergonomic design during their task execution.
While doing this, it is crucial to keep in mind thatVTS-Os whoinvolved in experimental
studies have experience as a Ship Master and nowthey are not onboard but they are
involved to bridge as a supporting part of the Captain/Pilot.

There are a few researches related to eye movementsof mariners, but there is not
any study to search ofVTS-Os' eye movementsbefore.

i.i. Turkish Straits Vessel Traffic Services (TSVTS)

Istanbul Strait is one of the difficult to manoeuvre narrowwaterways in having of
densest traffic. The average numbers passing through the Istanbul Strait is 48,456 yearly,
4,038 for monthly and 133 for daily. Additionally, the number of maritime accidents
(daily average is 22.5 ships had accident) is in the high level (Kum et all. 2006). On the
other hand, it is obvious the effect of the VTS that constructed in 2003 for the safe pas-
sage of ships from Black Sea to Aegean Sea by covering territorial waters of Turkey.

VTS covers the area of the Marmara Sea, Istanbul and Clanakkale Strait is called as
the Turkish Straits VTS (TSVTS). The total length of this area is 164 nm. TSVTS is oper-
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ated in 24 hours; there are two watching system as day shift and night shift. The shifts
have two hours watches. There are; two VTS-Os (while one of them operates to the
system, the other is standby), one Assistant Supervisor and one VTS Supervisor, VTS-S,
(who is an appropriately qualified VTS-0 carrying out supervisory duties on behalf of
the Authority) in every watch. Additionally, some of the VTS-S (who engaged for daily
administrative works other than interaction with the vessels) , Data Input Operator (who
engaged to input the vessels sailing plans to the system) and other staffs are involved
day shifts.

The number ofVTS-Os is 48 (includingVTS-S) at the Istanbul VTS and 30 operators
at the Canakkale VTS. The 32 ofVTS-Os at the Istanbul VTS have engaged actually for
the system operation (who sit on console table and make communication with ships). All
of the Turkish VTS-Os has sea experience (13.6 years in average) as a Ship Master (5.5
years in average). Their average age is 33 years and all of them have Bachelor's degree
from a maritime faculty.

The experimental studies are carried out at the Istanbul VTS Center. Istanbul VTS
has four sectors as shown in Fig. 1.

BLACK SEA

ttmm

Figure 1. Istanbul VTS sectors
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2. Experimental Study

2.i. Experimental Conditions

The eye mark recorder is a head mounted equipment, NACEMR-8, for detecting
subjects' eye movementand recording the fixation points with images superimposed
onVTR(Video Tape Recorder) every 1/60 second. The EMR-8 is provided by Istanbul
Technical University Maritime Faculty (ITUMF).

It is important to divide the categories to visual field for analysing by "Frame by
Frame" method. That's why the whole area ofVTS-O's visual field is divided mainly
twelve categories as shown in Fig. 2. The visual field ofVTS-Os consists of,

1.

2.

3.

4.

5.

6.

7.

8.

9.

Figure 2. The categorisation ofvisualfield

Camera 1 (Cam_l)
Camera 2 (Cam_2)
Control unit for the cameras (Cam_C)
Communication unit (VHF)
Keyboard
Computer 1 (PC_1)
a. Left screen of computer 1 (PC_1_L)
b. Right screen of computer 1 (PC_1_R)
c. Menuand information on computer 1 (PC_1_M&I)
Computer 2 (PC_2)
a. Left screen of computer 2 (PC_2_L)
b. Right screen of computer 2 (PC_2_R)
c. Menuand information on computer 2 (PC_2_M&I)
d. Page of Ship Movement Information (SMI)
Paper works, PW, (notes, logbook etc.)
Other spaces (OS) ; it consists of fixations to environment either than other
categories such as looking around, windows etc.
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10. Others; means that eye blinks, saccade of eye movementsand the shifting pe-
riod of eye movementsfrom one category to the others.

ll. Other operators (00); when VTS-0 looks the near operator on his sides, it is
categorised as other operators.

12. Supervisor (VTS-S); when operator communicates and looks the supervisor
about one issue it is evaluated that he looks to supervisor.

Almost all operation mainly performed on the computers and their screens can
spread from one display to other, also VTS-Os used the function of picture in picture on
the display. That's why the screen of computers is divided categories for getting detail
information about VTS-Os' eye movements.The photos in Fig.3 show that howVTS-Os
use the display function and illustrate the situation of recording eye movements(the
small white square indicates the fixation point at that time). Fig. 3 also shows the indi-
vidual choosing ofVTS-Os to operate the VTS system.

During the time of experiments, the flow of traffic in the Istanbul Strait wasjust one
way, North to South (southbound), due to the operation that carried at the southern
entrance of the Strait for underground railway system. Moreover, the environmental
conditions in the Strait were fine; weather waspartly cloudy, average wind force was8

The order ofphotosfrom left upperpart is; computer's displayforVTS-O_l and when he looked to Ship
MovementInformation page, the display ofcomputersfor VTS-0_2and VTS-0_3.

Figure 3. Samples of the recording data and display of computers (PC_1 &PC_2)
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knots and northerly, calm sea and normal level of current flow, and visibility was clear
in3km.

For keeping the fresh knowledge of experiments, authors also fill "Event Record
Formfor Eye Mark Recorder" included profile information of operators, remarkable
events and other useful information based on the time scale.

There are somerestrictions to carry out such kind of experiments as;
To provide a suitable instrument for recording eye movements (it is quite expen-
sive),
To take administrative permission,
To be accepted byVTS-0 as to be a subject,
Time limitation for recording (after 20-30 minutes later the subjects do not feel
convenient due to infrared light for tracking eye movements, it makes the paint) and
analysing (the number of data is so highjust for one minute),
-Restrictions for the analysing data (number of raw data, methodology and so on),
-Someenvironmental restrictions

2.2. Profile of Subjects (VTS-Os)

Totally, authors had three experimental studies at the Istanbul VTS Center. The
characteristic ofVTS-Os who involved in experiments is shown in Fig. 4. All of them have
onboard experience as a Ships Master (5 years in average) and their total average sea
experience is 12.7 years. Their average age is 37 years old and they have not any eye
problem.

i-æf-Master -±-C. Officer .»å å å Officer -m-VTS Operator Age (yrs) !

Figure 4. The profile ofVTS-Os

238



==^z^^^=^=^^^=^^^^=^^^=^=^===^^=^=^=^=WorldMaritime Exellence

2.2. Analysing Method (Frame by Frame)

Frameby Frame method is used to analyse the results of eye movements. The quali-
tative and quantitative assessments are made based on the result of Frame by Frame
method. This method is most suitable, because it doesn't include head motions compar-
ing to the software of eye tracking methodologies.

The raw data of EMR includes 18,000 data (every cell corresponds to one frame)
for 5 minutes recording. The steps for the Frame by Frame method are summarised as
follows;

1. WatchingVTR for getting the general idea of eye movements,
2. Preparing the Microsoft Excel sheets for every subject; in this part when the

time is indicated by row, columns indicate the categories that divided by re-
searcher. In addition, the time series continue as indicated by VTR image for
every frame.In Fig. 3, time indicated at the lower part as hour, minute, seconds
and frame number. The relations between frameand second is "1 second =60
fields = 30 frames". In Excel sheet, one cell corresponds to one frame and so
the cell indicates 33 milliseconds.

3. Filling the category's cell; the researcher starts to watch VTRfor playing frame
by framebetween the time interval of analysing part (starting frame and ending
frame onVTR). While this watching, the point of eye tracking by "white square"
is followed and its position is marked depend on the categories. In here, it is
a good way to put "1" to each cell on the point of eye tracking with different
colours of cell that corresponds to different categories.

4. Counting the cells, determining fixation points and durations; when putting
the number "1" for viewpoints ofVTS-Os, at the end it is counted how many
cell or "1" putted in each category. This is the total frames and time for fixa-
tion duration. Later similar calculation made for determining the fixation
points.

In this study, the fixation duration means that the subject looks at the same area
morethan 133 milliseconds (four frames). The fixation points mean that how many
times subject looks at the categories (successive fixation to the category). And, the
place of viewpoints means what the subject have looked at and not related to the
duration. In this study authors don't consider the place of viewpoints because eye
movementsare so fast and theyjust focus their task, it means that the meaningless
image and fixation on empty spaces are almost minimumlevel, and when they look at
one area there should be some meaning for the operation and their decisions during
the communication with ships.

The sampling data were chosen randomly as shown in Fig. 5. The first five minutes
were neglected due to calibration and arrangements of EMR, subject needed the time
to be used to instrument and feel free to return his ordinary task.
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R a n d o m C h o o s in g o f S a m p lin g D a t a

V T S -O 3

V T S -O 2

V T S -O 1

P A R T _ 2 ^ ^ ^ ^ ^ ^ H  P A R T 3

  ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H p A R T J 2 ^ ^ ^ ^ H P A R T _ 3 ^ H

I

P A R T 2  ^ ^ ^ ^ ^ ^ ^ ^ B  P A R T 3

0        5        1 0        1 5       2 0       2 5        3 0       3 5       4 0

T im e ( m in u te )

Figure 5. Random choosing of sampling data

3. Results and Considerations

3.1. Fixation Durations

During the first experiment (VTS-O_1) there were manytimes cutting off electricity.
Normally, the generator supplies the power for the whole VTS system with just a little
bit delays. The main parts of the VTS system (operators' console table) are supplied by
UPSs until the generator steps in. VTS-Osimmediately recognise to cut off electric power
and automatically they give some reactions, especially if the generator steps in lately,
because during that time they canjust follow the screens and the lighting system of the
operation roomand/or VTS Centre don't work (except emergency lightings and exists).
This knowledge is important because the EMR-8's electric supply gets from main source
(city electricity) and eye-tracking window cannot be obtained. However, its camera is
working so it can be obtained the area where VTS-O_1fixates on. In the analysing part,
the area of fixation points is decided based on the eye-tracking window according to
Frameby Frame method. Onthe other hand, it can be estimated where the eye-tracking
windowshould be, but authors don't do this, and these areas (when the eye-tracking win-
dow cannot be observed) are put as "Others" category for VTS-O_1.Then, the fixation
duration to "Others" category comes higher than normal for this operator. When authors
estimate the area of eye-tracking windowbased on the camera images, it is determined
that the general behaviour ofVTS-O_1 is the similar. Moreover, comparing to the other
VTS-Os, the results have similarity and the sametendency for the general characteristics
of operators (it means that all the below explanation is the same whether electricity cuts
off or not). The difference of analysing with cutting off electricity is the ratio of fixation
durations to PC_2_M&Iincreased and "Others" decreased for VTS-O_1.

The significance of the results of Frame by Frame method tested by ANOVATwo-Fac-
tor analysis. According to ANOVAanalysis, there is no significant difference among the
behaviours ofVTS-Os based on the fixation durations to the categories as shownin Fig. 6.
It is determined that the fixation durations to the categories are significantly different
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from each other. VTS-Os have the highest fixation durations to the left side of computer
1 (33.5% to PC_1_L), and the lowest fixation durations to the categories are cameras
and camera control unit, supervisor, other operators and other spaces.

Fvalue ofVTS-Os is 0.005, p > 0.05; Fvalue of the categories is 14.6, p < 0.01

Figure 6. Fixation durations to the categories amonsthe overators

Table 1 shows the VTS-Os' choosing display items of computers. VTS-O_1mainly
divided the display of PC_1 in two parts, but he is also to add one small display as
shown in Fig. 3. Because sometimes he needed to look the higher scale on PC_1 and
sometimes he opened this small display and later closed again. This necessity can be
explained as; the sector operated by VTS-O_1 (Sector Kandilli) covers the critical area
of the Strait (from Vanikoy to Kanlica) and the devil currents flows in this sector at the
point of Kandilli. VTS-O_1 has the highest fixation duration to SMI by 75.6% in the
total fixation durations.

Table 1. The area displayed on the computer screens by VTS-Os
C o m p u te r 1 C o m p u te r 2

L eft sid e R igh t sid e Le ft sid e R ig h t sid e

V T S-0 1 S ou th ern p art o f th e
N o rth ern pa rt

o f th e secto r
(B o g azici B rid ge

to F SM B rid ge)

It cov ers th e

so u th ern an ch or-
ag e are a in th e
Se cto r K ad ik oy

So u th ern p art o f

th e Se ctor K ava k
( S e cto r sector (H ayd arp asa to (FS M B ridg e to
K an d illi) B og azici B rid ge) Selvi-T arab y a

P o in t)

V T S-O 2

T h e are a (R u m eli L ig ht

to n o rth ern lim it of th e

It is sm all p art o f

th e scree n an d

co vers th e a p - T h e d isp lay o f com p u ter isn 't d iv id ed .

It is th e larg est v iew p o in t of th e se cto r.
( S e cto r se cto r by cov erin g th e p re a ch in g a rea to

T iirk eli) an ch orag e area) cov ers

to 2/ 3 of th e screen

th e Ligh t (N orth

en tran ce o f th e
Stra it")
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C om puter 1 Com puter 2

Left side Right side Left side Right side

VT S-0 3
N orth of the sector (G ar-
ipge-Fil Point to B eykoz)

South of th e sector
South of the Sector

Turkeli Turkeli
(R um eli Light to
G aripce)

South of the sector
( S ector (Beykoz to Kanlica, (Beykoz to K anhca,

Kavak) FSM Bridge) FSM Bridge)

VTS-0_2has the highest fixation duration (24.3%) to paper work among the oth-
ers. As mentioned before, the traffic flow was one way (southbound) at that time, and
VTS-O_2operated to the Sector Turkeli as the entrance of the Strait. Therefore, he should
organize the entering order of ships, make the first contact, and get their information,
later to perform their updated information to the system and operator's logbook. As
another result of that, his eye movementsthrough to categories are faster than others'.

VTS-O_3has the highest fixation duration to the right side of PC_ 2 by 79% among
the operators. There is no significant difference among the parts based on the fixation
durations to the categories as shownin Fig. 7. In addition, the fixation durations to the
categories are significantly different from each other among the parts.

According to the average values of fixation durations as shown in Fig. 8, the order
ofVTS-Os fixations are; PC_1 (53.8%), PC_2 (19.0%), paper works (16.4%), others
(5.2%) and keyboard (2.5%), and the other categories are equal to 1% or less than 1%.
Fixation durations to the left side of the computers are higher than right side. This result
is the similar for computer users as a commonbehaviour that the eye movements start
to search from left part of the screen (Fukuda & Bubb 2003, 6zc,elik et all. 2006).

Fixation duration to PC_1 for the all operator is 74% among the computers, and it is
53.8% among the other categories. Moreover, the ratio between PC_2and PC_1 is 0.35.
It means that VTS-Os use one of the computers (PC_1) for understanding the general
situation in the sector, and they divide the display in two screens. In addition, all opera-

Fixation Durations IPart 1 å¡Part2 nPart3

VHF j Keyboard

Fvalue of parts is 0.004, p > 0.05; Fvalue of the categories is 53.08, p < 0.01
Figure 7. Fixation durations to the categories among the parts
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Fixation durations among the categories

Figure 8. The percentages of the average fixation durations to the categories

Fixation durations to computers iå  VTS-O_1å  VTS-O_2a VTS-O_3

60%

50%

40%

30%

20%

10%

0%

^ ^ 蝣1 î ^^^H

Fvalue ofVTS-Os is 2.1, p > 0.05; Fvalue of computers is 342.3, p < 0.01

Figure 9. The percentage offixation durations to computers among the operators

tors use the function of picture in picture. VTS-0_3 has the fast and most eye movements,
then VTS-O_1and VTS-O_2.All operators open the page of Ship MovementInformation
on PC_2.Fig. 9 shows that there is significantly difference between PC_1 and PC_2and
the fixation durations to the computers are significantly similar.

3.2. Fixation Points

VTS-Os' most fixation point is to PC_1 as shown in Fig. 10, and PC_l_Left has the
most fixation points for all operator. The operators' behaviour on the fixation point is
significantly similar and their fixation points to the categories significantly have differ-
ent meaning.

VTS-O_1and VTS-O_2are the only operators to have fixation durations to the cam-
eras; and VTS-O_3has the only fixation durations to "Other Operator", and "Supervisor".
VTS-O_3has the highest fixation points to computers among the operators and parts. His
ratio offixation points to the PC_1 is 54.1% in the total fixation points to PC_1 among
the operators, and that is 52.8% for PC_2.
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Fvalue ofVTS-Os is 0.003, p > 0.05; Fvalue of the categories is 12.76, p < 0.01

Figure 1 0. The freauency offixation points to the categories among the operators

VTS-Os' fixation points to the computers are determined as insignificant and there
isn't any difference between PC_1 and PC_2among the operators (F: VTS-Os (2, 1) =
0.28, p > 0.05; F: PCs (2, 1) = 17.06, p > 0.05). According to the fixation points to
categories amongthe parts, it is determined that fixation points in the parts significantly
are the samepattern and fixations to the categories are significantly different (F: Parts (2,
ll) = 0.01, p>0.05; F: Categories (2, ll) = 47.6, p<0.01). Fixation durations and fixa-

tion points to the computers amongthe parts are also determined significantly different.
It means that VTS-Os' behaviour are the same pattern based on the using of computers,
and their first choosing for getting information is PC_1.

4. Conclusion

Authors have another experiments at the Istanbul VTS Center simultaneously with
this study, the assessment of mental workload ofVTS-Os by utilising Heart Rate Moni-
tor and questionnaire for determining the factors to cause mental workload and the
level of VTS-Os' mental workload based on the NASATask Load Index. When match-
ing the result of VTS-Os' heart rate variability and eye movementsit is determined
that the ship specifications and position effect the VTS-Os' behaviours while executing
task, especially the ships with long length in the critical area and sharp turning points.
Onthe other hand, it is quite difficult to tracking eye position of the operators on the
computer screen to understand what kinds of information looked, because of frequency
difference between the recording camera of EMRand computers. When the authors
makerelatively comparison amongthe VTS-Os based on their fixation durations and
fixation points for the main fixations in the visual field; the computers, paper work and
others (because of the saccades amongthe categories) have the highest fixations. Table
2 shows this relative comparison and percentages of the fixation durations (horizontal
texts of table) and fixation points (vertical texts of table) to the mainly areas where
VTS-Os fixate on the visual field.
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Table 2. Summaryof VTS-Os'fixation durations and fixation points
LFD: LowFixation Duration LFP: LowFixation Point
MFD: Medium Fixation Duration MFP: Medium Fixation Point
HFD: High Fixation Duration HFP: High Fixation Point
VHFD: Very High Fixation Duration VHFP: Very High Fixation Point

The main parts of the VTS consist of computer-based design. That's why when the
operator used to use computer, it makes to fast operation on the computer and keyboard.
It also effects to decrease VTS-Os' mental workload.

Finally, the affect of ergonomic design of the operator console table cannot be re-
jected to VTS-Os' behaviours. The fixation durations to the cameras are the lowest for
all operators. If they want to look cameras, they should up their head. Moreover, the
fixation points through the vertical line from one category to other are slightly less than
horizontally. It clarifies that the vertical movements of eye movementsare not chosen
by the operators. On the other hand, the fixation durations to the left side of comput-
ers are higher than right side. The first choosing to display data is the left sides and it is
convenient for the operators to shift eyes left to right on the horizontal line.
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TOWARD AN INTERNATIONAL RUBRIC: 

А COMPILATION OF STCW COMPETENCY 

AssESSMENT METHODOLOGIES 

Captain Cynthia Smith Robson1 

Ву learning you will teach; 
Ьу teaching you will understand 

Latin Proverb 

ABSTRACT 

The International Maritime Organization Convention on the Standards of Training, 
Certification and Watchkeeping for Seafarers (IMO/STCW) addresses specific assess
ments with respect to ship officer certification. Although the IMO provides limited 
guidance on methodologies to Ье employed for assessment of mariner skills, it does not 
offer detail with respect to specific evaluation techniques. 

The STCW Code estaЬlishes general performance standards for simulators used for 
training or assessment activities conducted to meet а requirement of the Convention. 
The Code also provides detailed guidance on the use of simulators for training and 
assessment of candidates for STCW certificates. Qualifications of trainers and asses
sors are also outlined. Other provisions such as simulator training objectives, training 
procedures, and assessment procedures are specified. The STCW assessments follow 
the educational hierarchy of knowledge, understanding, and proficiency. 

This paper will detail the processes through which selected mariner proficiencies 
are assessed at the United States Merchant Marine Academy (USMMA). For example, 
historically, the Shiphandling / Seamanship course offered at the USMMA did not 
provide for evaluation of midshipmen through practical competency assessment of 
mariner skills. Moreover, simulation was not traditionally used in the facilitation pro
cess to demonstrate ship behavior. With the advent of IMO model courses and imple
mentation of STCW competency assessment, the Shiphandling/Seamanship course 
offered to midshipmen at the USMMA was redesigned to employ practical demonstra
tion, performance evaluation and assessment through the use of multi-task and full 
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mission simulation. Practical assessments of mariner skills, to be successfully objec-
tive and quantitative, are nowexecuted in the controlled environment the simulators
provide. In conclusion, this paper will encourage discourse and promote international
collaboration toward a standardization of the methodologies of mariner competency
assessment.

i. Introduction

With the advent of STCW95, mariner qualification wastransferred from knowledge
based to proficiency based examination. The Convention provides for several meth-
ods of testing, both written and practical. The latter method may involve the use of
a simulator, a training ship or other merchant vessel. Strict standards governing the
use of simulators in both mariner training and assessment are outlined in the Code. In
chapter 1 , guidelines are detailed regarding the performance standards of simulators,
the qualifications of the instructors and assessors, and the procedures for simulator
based training and assessment.

In chapter II of the STCW Convention, Standards Regarding the Master and Deck
Department, Section A-II-1 provides mandatory minimumrequirements for the certi-
fication of officers in charge of a navigational watch on ships of 500 gross tonnage or
more.The included tables outline criteria for evaluating competence of these minimum
standards according to three Functions: Navigation at the Operational Level (A-II/1);
Navigation at the Management Level (A-II/2) ; and Navigation at the Support Level
(A-II/4).

It is beyond the scope of this paper to enumerate all of the requisite standards of
competence for persons in charge ofa navigational watch. For each competence listed
in the STCW Tables, methods for demonstrating competence and criteria for evaluat-
ing same are listed in exhaustive detail. Specific methodologies, however, are not
provided. These are left to the discretion of the assessor, to be developed according to
the parameters outlined.

For each competence, the Function defines a requisite Knowledge, Understanding,
and Proficiency (KUP). It is interesting to consider the skill-sets detailed thus according
to a taxonomy of educational objectives. Assessment of some competencies is basic,
whereas others require much planning or database development when a simulator is
employed. For the Function: Navigation at the Operational Level, more complex compe-
tencies will be detailed according to methodology and assessment criteria as evaluated
at the United States Merchant Marine Academy. It is the hope of this author to open a
dialogue between assessors for the purpose of working toward an international rubric,
or standardized assessment of proficiency.
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2. Performance Standards of Simulators

According to the STCWcode, the use of a simulator is mandatory in only two cases:
in training in RADARand in Automatic Radar Plotting Aids (ARPA). Simulators are,
however, identified frequently in the STCW code as an acceptable method or environ-
mentfor demonstrating competence. Section A-I/12 of the STCWCode establishes spe-
cific performance standards for RADARand ARPA,and general performance standards
for simulators otherwise used for training or assessment activities conducted to meet
a requirement of the Convention. Section B-I/12 of the STCWCode provides detailed
guidance on the use of simulators for training and assessment of candidates for STCW
certificates. [uscg.mil/STCW]

2.1. Use of Simulators for Training

Section A-I/12 Part 1 outlines general performance standards for simulators used for
mandatory simulator based training. The unit must be capable of simulating the opera-
tion of the shipboard equipment concerned with a level of physical realism to include
capabilities, limitations and possible errors of the equipment. The controlled operating
environment the simulator provides must be also capable of producing a variety of condi-
tions including but not limited to unusual situations, hazards, or emergencies relevant
to the training objectives. The trainee must be able to interact with the equipment, the
environment, and the instructor. The instructor must be able to control, monitor, and
record exercises for effective debriefing. Peer debriefing is also encouraged.

2.2. Use of Simulators for Assessment

Section A-I/12 Part 1 outlines general performance standards for simulators used
in assessment of mariner competence or demonstration of continued proficiency. In
addition to the requirements outlined above, the simulator must have sufficient be-
havioral realism to allow a candidate to exhibit the skills appropriate to the assessment
objectives. The assessor must be able to control, monitor, and record the exercises for
the effective assessment performance of the candidates.

2.3. A Uniform Standard for Approved Simulators

Whenusing simulators as a means to demonstrate competence (assessment) in
competencies other than RADAR/ARPA,it is a mandatory requirement to use approved
simulators. To be an approved simulator, the unit must meet performance standards as
outlined above. The standard stipulates requirements for the performance of maritime
simulators. The purpose of the standard is to ensure that the simulations provided by
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any maritime simulator include an appropriate level of physical and behavioral realism
in accordance with recognized training/assessment objectives.

Det Norske Veritas has developed a uniform standard for certification of maritime
simulators for STCWcompetency assessment. Application of this standard ensures
consistency in simulation training, and verifies that the simulator center is operating
according to established practices and specific requirements. Their standard can be
applied to all simulator centers offering education and training with simulators to the
maritime industry. The standard supports the requirements and objectives of the ISM
code and the revised STCW-95 Convention, [dnv.com]

3. Qualifications of Instructors and Assessors

If conducting training using a simulator, the instructor must have received appro-
priate guidance and have gained practical operational experience on the particular
type ofsimulator being used. If a person is conducting assessment involving the use of
simulators, they must have gained practical assessment experience on the particular
type of simulator under the supervision and to the satisfaction of an experienced as-
sessor. These qualifications for appropriate guidance and operational experience are
met through the completion of an approved "Train the Trainer" course wherein asses-
sors are trained with respect to comprehensive and uniform training and assessment
methodologies.

4. Procedures for Simulator
Based Training and Assessment

Section A-I/12 Part 2 provides for other provisions such as simulator training objec-
tives, training and assessment procedures. According to the Code, the aims and objec-
tives of simulator based training must be defined within an overall training program
and specific training objectives and tasks must be selected so as to relate as closely as
possible to shipboard tasks and practices.

4.1. Simulator Based Training Procedures

Instructors must ensure that trainees are briefed and given sufficient planning and
familiarization time and guidance with respect to the simulator and its equipment. The
exercise must be appropriate to objectives and tasks and to the level of trainee experience.
The exercise must be effectively monitored and supported by audio and visual observa-
tion, and the trainees must be effectively debriefed to ensure that objectives were met.
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4.2. Simulator Based Assessment Procedures

Assessors must ensure that performance criteria are established clearly and are ex-
plicit to ensure reliability and uniformity of assessment and to optimize measurement
and evaluation so that subjectivejudgments are kept to a minimum. Asin training, the
candidates must be adequately briefed and familiar with the equipment and the tasks
and/or skills to be assessed. Further, they must have an understanding of the perfor-
mancecriteria by which their competency will be determined.

5. Knowledge, Understanding, and Proficiency

Ataxonomy of educational objectives was proposed in 1956 by Benjamin Bloom, an
educational psychologist at the University of Chicago. Commonly referenced as Bloom's
Taxonomy,it is a classification of objectives and skills for students. The educational ob-
jectives are divided into three domains, but the cognitive domain is the most relevant to
mariner competence. Skills in the cognitive domain constitute knowledge, comprehen-
sion, and application. These skill objectives follow closely the Knowledge, Understand-
ing, and Proficiency (KUP) requisites of STCW assessment. (Anderson, et.al. 2001)

5.1. Knowledge

The knowledge level is the lowest of the cognitive levels and requires only that a
student exhibit memoryof previously learned materials through recollection of basic
terminology, facts, and basic concepts. Testing of such knowledge is of the simplest
level and is easily accomplished through written examination. For example, if a stu-
dent were shown a photograph of an anchor windlass, they would be able to identify
itassuch.

5.2. Understanding

The understanding, or comprehension level involves a demonstrative understand-
ing of facts and ideas, often through description or interpretation. For example, a stu-
dent may be showna picture of an anchor windlass and asked to describe its function
and operation. Testing of knowledge at this level may also be in written or oral format
but would be more essay than short answer.
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5.3. Proficiency

The highest of the skill objectives in STCW competency, demonstration of Profi-
ciency entails an application or demonstration of acquired knowledge. For example,
a student might be asked to demonstrate the function of an actual anchor windlass by
dropping or weighing anchor. The best assessment at this cognitive level would be
through practical examination.

6. Function: Navigation at the Operational Level

"Function," as specified in the STCW Code, is defined as a group of tasks, duties
and responsibilities necessary for ship operation, safety of life at sea, or protection of
the marine environment. This term is important because the standards of competence
set out in the chapters of the STCWCode are based on seven functional areas at three
levels of responsibility: Support, Operational, and Management. In this analysis, the
functional area, Navigation, is selectively detailed at the Operational Level. Please refer
to the table at the end of this paper.

6.1 Competence: Plan and Conduct
a Passage and Determine Position

The KUPs (Knowledge, Understanding and Proficiency) for this competence range
from celestial and terrestrial navigation, steering control systems, compass and gyro,
meteorology to electronic navigation. The assessments range from the mundane (suc-
cessful plot ofa five star fix) to the complex (navigation). Twoof the assessments from
this competency have been selected for amplification.

6.1.1. Ability to Determine the Ship's Position
by Use of Electronic Navigation Aids

At USMMA,this competency is assessed by graded practical plotting examination
during the Electronic Navigation course in the multi-task simulator, Navi-Trainer Profes-
sional 4000® manufactured by Transas. The student is assigned a scenario and allotted
a one hour time limit to complete the exercise and accomplish a passing score of 70 or
higher. For example, the student is given an initial position by Loran C TDs and required
to plot same. Once underway, the GPS, echo sounder and radar mayalso be used to make
good an intended track. If the vessel deviates from the intended track by more than a
half mile, 30 points are deducted from the final score. After the run is completed, four
additional questions (10 points each) are asked concerning the run. (Moskoff, 2007)
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6.1.2. Echo Sounder: Ability to Operate the Equipment
and Apply the Information Correctly

Demonstration of the use of an echo sounder is usually included as a part of a larger
scenario rather than as a separate task. Although the competency is included in the
Electronic Navigation course, it may also be evaluated during Bridge Watchstanding.

6.2. Competence: Maneuver the Ship

The KUPs for competency encompass a wide range of aspects of ship maneuvering
and handling. The effects of wind, current, deadweight, draft, UKC (Under Keel Clear-
ance), squat, shallow, shallow water, anchoring and mooring procedures are assessed,
to namea few. Almost all of these assessments are accomplished in a simulator.

6.2.1. the Effects of Deadweight, Draft, Trim, Speed and
Underkeel Clearance on Turning Circles and Stopping Distances

This competency assessment is accomplished using the PortSim® part-task simulator
manufactured by SSPA. The students are given a series of practical exercises wherein
they must determine whether factors such as draft, deadweight, shallow water, speed,
etc have an effect on a vessel's maneuvering particulars, e.g., turning characteristics and
stopping distance. As a final test, the student is assigned a ship model and required to
stop in a designated channel by a given distance while remaining within the confines
of the channel.

6.2.2. the Effects of Wind and Current on Shiphandling

This competency assessment is usually accomplished using the PortSim® part-task
simulator. The students are given several exercises wherein they are required to suc-
cessfully maneuver the vessel. (1) A post Panamax vessel must be maneuvered from
a slipway in Rotterdam. This exercise is designed, amongother learning objectives, to
reinforce the concept that a ship will tend to back into the wind. (2) The student is
required to successfully dock a vessel in Corpus Christi channel with a 1 knot ebb tide.
The student is allowed to choose between a fixed pitch, right hand screw ship (post
Panamax) and a controllable pitch right hand screw (1450 TEU container ship). The
vessel chosen determines how the pier should be optimally approached. Finally, the
student must successfully dock a twin screw ferry with wind and current.
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6.2.3. Maneuvers and Procedures for the
Rescue of Persons Overboard

This maneuveris best accomplished in the CAORF full mission simulator (NorCon-
trol) or the Navi-Trainer Professional 4000®. In these simulators, a person is reported
overboard by the simulator operator (the victim is input on the database at the point of
execution) and the student must maneuverto recover him within a specified time and
distance using one of the practiced maneuvers. Wind, current, and visibility are also
factors in this maneuver. This maneuver mayalso be accomplished on the PortSim®
simulator.

6.2.4. Squat, Shallow Water and Similar Effects

This exercise is the most complex of the designated competencies in the Seaman-
ship / Shiphandling course. If executed in the PortSim® simulator, the own ship is
initially placed in the turning basin of the Corpus Christi channel outbound. In the
course of the transit, the student will meet 10 ships inbound and must successfully
meet a designated number to pass the competency. If executed in the Navi-Trainer
Professional 4000®, the student is virtually on the bridge of a vessel inbound in the
Houston Ship channel and must meet a vessel outbound as well as overtake another
inbound. Bank effects, squat, and ship interaction are clearly demonstrated to adverse
consequences if not held in check.

6.2.5. Proper Procedures for Anchoring and Mooring

This exercise is an example of a competency accomplished during the capstone
course, Bridge Watchstanding. Meurnand Sandberg (2000) described well the use of
a full mission simulator, such as CAORF, for competency assessment. It remains their
belief that the use of experienced mariners, trained in simulator assessment through a
course such as Train the Trainer, is the optimal method for minimizing loss of testing
validity. Further, as this exercise exemplifies, they stressed the importance of accom-
plishing an assessment as a part of a complete scenario, rather than as an isolated pro-
ficiency. Anchoring and mooring procedures are accomplished as a two part exercise,
each operation running about an hour in length. The tasks involved encompass passage
planning, maneuvering, collision avoidance and navigation. The first hour, the ship
is brought in to anchor inside the breakwater in Cristobel, Panama. The second hour
(accomplished the following week), the ship anchor is weighed and the Canal transit
is commenced. This is an example of an excellent exercise for evaluation of a number
of additional competencies not listed in the chart below, such as following helm orders,
steering on a range, interpreting an echo sounder and other instruments, handling
traffic, to name a few.
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7. Conclusion

The navigation simulator, whether part-task, multi-task, or full mission, remains
the optimal venue for competency assessment. Well designed scenarios meet the STCW
performance standards of behavioral realism within a controlled operating environ-
mentcapable of producing a variety of conditions. Approved simulators are capable of
simulating the operational capabilities of the shipboard equipment concerned to a level
of physical realism appropriate to the assessment objectives and include the capabilities,
limitations, and possible errors of such equipment (STCW section A-I/12). Approved
simulator requirements, instructor/trainer requirements and competency methods are
carefully outlined in the Code.

The STCWCode does not, however, detail assessment methodologies. Educational
skill sets (to the level involved in competency assessment) are hierarchical and follow
the knowledge, understanding and proficiency (KUP) objectives. Somecompetencies
are very basic, i.e., those which are knowledge based, and so would have wide accep-
tance with respect to methodology. Consider, for example, competency assessment of
helm orders. The proficiency (comprehension) level is highest and should therefore be
carefully considered as a part of the evaluation process. These assessments necessarily
involve detailed scenarios such as those examples provided. Such methodologies may
vary widely between assessors.

Dr. Peter Muirhead (2006), of the World Maritime University, posed the question,
"Is it realistic to expect marine simulators across the globe to be used uniformly by
different assessors, against an agreed set of performance criteria, to measure seafarer
competence?" The answer to his question is a resounding yes. Maythis paper be the
genesis of a discourse between assessors toward such an international rubric.

Appendix I: Definitions

The following definitions are summarized from the STCWCode Section A-1/1 and
are germane to the understanding of the discussion of the STCW Code and its Annex
found in this paper:

"Approved" meansapproved by the Party in accordance with the regulations in
the Annex.This term is used in connection with requirements for "approved training",
"approved seagoing service", "approved training record bo ok", "approved simulator
training" etc. In each case, there are requirements which must be met before a party
can give its approval.

"Function"meansa group of tasks, duties and responsibilities, as specified in the
STCWCode, necessary for ship operation, safety of life at sea or protection of the ma-
rine environment. This term is important because the standards of competence set
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out in the chapters are based on seven functional areas at three levels of responsibility
(which are broadly defined in section A-I/I of the STCW Code).

"Standard of competence" meansthe level of proficiency to be achieved for the
proper performance of functions on board ship in accordance with the internationally
agreed criteria as set forth in the Code and incorporating prescribed standards or levels
of knowledge, understanding and demonstrated skill.

"Managementlevel" means the level of responsibility associated with serving as master,
chief mate, chief engineer officer or second engineer officer on board a seagoing ship, and en-
suring that all functions within the designated area of responsibility are properly performed.

"Operational level" means the level of responsibility associated with: serving as of-
ficer in charge of a navigational watch on board a seagoing ship, and maintaining direct
control over the performance of all functions within the designated area of responsi-
bility in accordance with proper procedures and under the direction of an individual
serving in the management level for that area of responsibility.

"Support level" means the level of responsibility associated with performing as-
signed tasks, duties or responsibilities on board a seagoing ship under the direction of
an individual serving in the operational or managementlevel.

"Evaluation criteria" are the entries appearing in column 4 of the "Specifications
of Minimum Standards of Competence" tables in Part A and provide the means for an
assessor to judge whether or not a candidate can perform the related tasks, duties and
re sponsibilitie s.
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TRAINING COMPLEX AIS FOR TRAINING 

OF ТНЕ SHIP SPECIALISTS 

Koshevoy V.M. 1, Kuprovsky V.I. 2 

One of the important components for inculcation of steady practical skills to the 
ship specialists on а teaching level is the training preparation. lts efficiency, in turn, 
is determined Ьу а condition and level of development of the training equipment, its 
capaЬilities оп creation of integrated medium, with а high accuracy imitating real situ
ation and permitting not only to decide practical proЫems, but also directly to observe 
and to fix the errors in а learning process. In the report the training complex AIS (Au
tomatic Identification System), which operate on marine radio communication chair, 
is considered. 

In the last decade in а world there was а consideraЫe qualitative leap in devel
opment of information technologies (IТ), communication engineering and telecom
munications, infrastructure of communication and, as а consequent, market of com
munication services. Both conventional systems and types of communication, and in 
principle new equipment have received development: personal systems of а moЬile 
satellite communications, system of а cellular communication, communications system 
on the basis of broadband technologies, IP - telephony etc. 

The communication is the basis of construction and operation, the main compo
nent of management systems (MS) of any physical nature and any level of co~plexity 
(GMDSS, NAVТEX, AМVER, VТS etc.). As far as the communications system, engineer
ing and the technology of communication is perfect, in many respects depends also 
condition of the management system, its capacity to execute the assigned functions 
with demanded efficiency. Quite often system frameworks of communication deter
mine in the issue system frameworks of control. So, with development and intrusion of 
technologies, founded on application of wide-band signals, itwas possiЬle consideraЬly 
to increase speed and reliaЬility of delivery of the information in MS. The development 
of satellite systems of communication has allowed on the in essence new basis to or
ganize delivery of the maritime safety information (MSI) and system of monitoring of 
ships. The development of systems of а cellular communication, their integration with 
moЬile satellite systems of personal radio communication is opened the large outlooks 
in creation of а solid zone of cover. The development of radio-relay systems, fiber-optic 
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links of communication has resulted in creation of the principal new infrastructure of
terrestrial points and communications networks. The unification of capabilities of a
communication engineering and computer technologies has allowed to receive a series
of the new solutions, such as IP - telephony, off-wire subscriber lines, local area net-
works of a transmission of information etc.

The increase of intensity of the world navigation, creation of high-performance
expensive ships, increase of their sizes and speeds is determined the paths of develop-
ment of means of offshore navigation, which one, first of all, should provide the high
safety of navigation. One of mainstreams in perfecting means of offshore navigation
is connected to a broad intrusion of automatic systems, founded on complex using of
communication, computer facilities and ship navigation systems within the framework
of development of a direction of electronic navigation (E-navigation).

The appearance of global navigational satellite systems, including with a differential
mode, systems of electronic cartography, development of systems of automatic digital
radio communication have opened a perspective an intrusion of new navigational and
information technologies for navigation and for increase of safety of navigation.

The main source of navigational data both for ships, and for shore services, is the
radar. Howeverunder certain conditions it has a number of lacks:
-short range of detection, specially of small targets;
-delay in identification of manoeuvreof the target;
-strong influencing of a sea clutter and atmospheric phenomena;
-limitation in target detection behind impediments etc.
One of ways of their overcoming is usage of an Automatic Identification System

(AIS). This system is a new meanfor increase safety of navigation and quality of off-
shore navigation. Howeverit at all does not substitute existing meansof offshore navi-
gation. Moreover, inept its usage can result it in pernicious consequences. In the Resolu-
tion IMO MSC 74 (69) is apart pointed out, that the watch officer always should mean,
that on other ships AIS can be on any causes is switched - off. In this case such of ships
become invisible if to rely only on AIS information. There is also number of problems
with usage of the AIS information of marine pirates.

AIS is the equipment for automatic exchange by the most important navigation
data between ships and coast centers with usage of a VHF of radio communication
with a time division of channels (TDMA). It means, that all AIS stations work on one
frequency, however each station transmits the information in a strictly retracted time
period - so-called slot. The general synchronization of all stations implements by the
GLONASS/GPS receiver

The automatic identification system is the combination of working AIS stations,
established on ships, coast centers, navigational objects. The AIS stations interchange
the data among themselves on two VHFchannels with a time division of signals. The
fault of the internal GLONASS/GPS receiver does not result in failure ofAIS station. In
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this case the reserve way of synchronization of AIS station concerning other AIS sta-
tions (indirect synchronization UTC and synchronization by a method of "semaphore")
envisaged. Except for two TDMAchannels the AIS station simultaneously works on a
DSC channel 70. The ship AIS station receives and processes the inquiries of a coast
DSC station. The base AIS station can transmit on a DSC channel the data about AIS
regions, request navigational data.

In each region the numbers of a VHF channels the administration sets. Outside of
regions the AIS stations use the channels 87B (161,975 MHz) and 88B (162,025 MHz).
AIS can work in frequency band 25 kHz, and also in frequency band 12,5 kHz on low
power. The radius of action thus is reduced.

The frequency modulation with minimumfrequency deviation FM/GMSK (Gaussian
MinimumShift Keying) is applied to transmission in TDMAchannels. The given type of
modulation is optimal from the point of view of reduction of held frequency band at a
preset speed of data transfer of 9600 bits per second.

The ship equipment AIS is partitioned on two classes: the class A and class B. The
equipment of the class A meets the requirements, shown to ships, for which the instal-
lation AIS is mandatory by the Rule 19 chapters V of the Convention SOLAS. All other
convention ships (for example, pleasure yachts, the small fishing boats) can have the
equipment AIS of the class B. Intervals of transmissions AIS of the class B is more,
than for the class A. The AIS stations are set also on aircraft used at search and rescue
operations, and on navigational objects. The listed types of stations relate to a mobile
stations.

The fixed AIS stations are set on a coast and work, as a rule, in vessel traffic systems
(VTS). For extension a cover zone will use stations of simplex repeaters.

The successful activity of a ship's AIS, implementation by it of all functions in many
respects depends on a training level of staff: the knowledge of a system designated
purpose, fundamentals of its operation, solved problems, skills, to enter and to correct
values of performance parameters. Thus the special importance gains the factor of an
error, as its detection directly on a workstation of the AIS operator is impossible, and
the consequences can be very seriously. So, the errors in navigational data can result in
incorrect perception of coordinates of a vessel, its course and speed. The errors or the
inaccuracy in the voyage information can distort an anticipated arrival time, type of
cargo. Errors or the inaccuracy of the static information result in an incorrect estimation
of overall dimensions and draught ofa vessel, its nameand call sign etc. All transferred
factors in the issue reduce safety of navigation and result in necessity of additional ac-
tions as on the ships, and on the coast stations.

In Odessa national maritime academy onthe basis ofGMDSS training center for the
first time on Ukraine the training complex AIS is organized. Its structure is:
-ship equipment AIS MT-1 "Transas";
-ship equipment AIS KTM-201 "Izumi";
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-electronic cartographical system - programmatic complex Navi Sailor 3000;
-electronic cartographical system - programmatic complex Fleet Manager IZB;
-program modules AISpos and AlSer.
The basic problem solved with the help ofa training complex AIS, is the training of

highly qualified staff from a navigation personnel and radio officers of ships, capable
to organize competent exploitation of the ship equipment AIS.

The main peculiarity of the built training complex is practical usage of two ship
complete AIS, linked with completes of electronic cards (ECDIS), permitting opera-
tively to register and to analyze errors of a different level, ensuring a capability of activ-
ity in an real air with the real navigational targets. The complex enables in real-time
modeto observe the actions and errors of the student during input static, dynamic and
voyage data. It is very important from the methodical point of view, since considerably
increase visualization of training, and due to a feedback the capability of repeatability
of assigned situation is provided.

The communication between workstations implements with a radio channel in a
VHFband. A structure of one workstation is:

ship transponder AIS of the "A"class in a structure of the mainframe, supply
unit, an operator's terminal (MDT-201 1) and GPS antenna;
programmatic complex Fleet Manager IZB with the database of ships and pro-
grammatic modules AISpos and AlSer.

The coupling of the AIS transponder with a programmatic complex is provided with
the help of standard outports of the device and COM-ports of the computer.

The operator's terminal MDT-201 1 conforms the requirements of the standard of
IEC 61993-2, represents the minimumkeyboard and indicator. It allows:

to reflect MMSI, call signs, name and coordinates of interacting ships;
to reflect mean and instantaneous heading, speed, angular rate of turn;
to enter and to reflect the reports on safety;
to enter the initial data and data of a voyage of the vessel;
to reflect the characteristics of a positioning system (source of obtaining of co-
ordinates, quantity of satellites, tag of availability of differential correction) ;
to reflect the characteristics of the transceiver (channel, passband, radiated
power);
to establish a work channel;
to reflect lists of the reports of the alarm system, inquiries from meansof distant
communication, system reports, list of the silence periods;
to make of set-up;
to give a sound signalling.

The programmatic complex Fleet Manager IZB is intended for:
registration of ship positions both equipped AIS, and transmitted under the data
of radar wiring;
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granting of the information about ships and their positions in a graphic form
on an electronic card and as text;
granting of the information about parameters of motion of ships (velocity vec-
tor, route) ;
granting of help information from the database;
granting of navigational data;
solution of different measuring and information problems with usage of elec-
tronic cards.

The complex consists of a server and client part. In a structure of the server the data-
base of ships operates under the control of a InterBase and set of the specialized programs
executing an entry in the database the information of ships, which one goes onAIS, DSC,
INMARSATchannels. Operator interacts with a system through a client workstation.

The information going from AIS is processed by the interface module AISpos. Apart
from data processing AIS this program controls an amountof information, storable in
the database of positions, and, if necessary, removes of the most aged report about a
position. Before deleting of the aged reports, there is a backup copy of base of the data,
which can be utilize in case of recovery of a system. The module reflects the reports
on newships in the database, about connection and disconnection with AIS in a real
time, allows for total of the processed targets, including active, how much targets are
lost, update rate of the database etc. The main windowof the program represents the
panel of bookmarks, with the help of which are possible to control a current condition
and set-up of a system.

The interface module AlSer represents the terminal of mobile station AIS and rep-
resents as hooked up transponders with the indicating MMSI, coordinates, number of
the escorted targets, and observed targets with the indicating of their name, MMSI,
class AIS, coordinates, accuracy of reading of coordinates, distance, bearing, course,
speed. With the help of options of the main menuit is possible to form and to transmit
commandsto the inquiry of the information, safety report, telegram. Under condition
of coupling it is possible to control main parameters and condition of the transceiver,
static and voyage information, to inject a window of the alarming system and inquiries
of a long-range communication. The relevant role in a structure of the interface module
AlSer is executed by an option "Diagnostic". With its help it is possible to set the dy-
namic programs of movementof a vessel, on which one the given module established,
setting thus different coordinates, course, speed and series of additional parameters.

Doubtless advantage of a considered complex is the capability ofjoint utilization of
program modules permitting to process AIS data, to control an amountof information
storable in the database of positions, creation, dispatch and obtaining of the reports,
creation of the programs of a simulation from external sensors etc.

Howevertoday navigational complex AIS-ECDIS with the equipment GMDSSfunc-
tionally is not connected. At the same time their affiliation at a hardware level under
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the scheme GMDSS-AIS-ECDIS will allow considerably to increase an effectiveness and
to simplify a procedure of organization of radio communication.

For implementation of such problem on chair of maritime radiocommunication
the device of remote access (DRA) and programmatic complex permitting to control
by the controller of a digital selective call (DSC) was designed. DRAallows to control
the conforming controller from the personal computer, on which the programmatic
envelope ECDIS is established. The hardware of the device represents the double-direc-
tional interface intended for transformation of formats of commandsand the data of the
DSC controller in semantic codes, sent in the PC through COM-port, and as for return
operation of transformation of control commandsof the PC in codes of controllers.

Such affiliation of radio communication systems and navigating will allow to exe-
cute a forming/reception of the information circulating in DSC channels, using the data
cards of the AIS-ECDIS targets, and imaged in a current time scale on the navigational
display. It will allow the operator, were in unified information space, with the help of
context menusconforming to selected object, to form / receive indispensable formats
of calls. The considerable part of the format of a call, including digital identifiers, coor-
dinates, time will be imaged automatically, that will allow to avoid their manual input
and considerably will speed up a procedure of preparation of a call.

The creation of a unified ship integrated system of radio communication and navi-
gating on the basis of GMDSS-AIS-ECDIS will allow.

to unify procedures of control of equipment of radio communication on the
basis of unified information space, the fundamentals which one is made with a
specialized programmatic complex ECDIS;
to free the operator from necessity of interplay with two information subsys-
tems -AIS and GMDSS;
to simplify, considerably to speed up and to control a correctness of actions of
the operator at problem solving of communication in a DSC system.

The experience of a exploitation of a training complex AIS, the tests equipment,
combined working with the GMDSS equipment have allowed to determine reference
directions of its modernization and development:

to provide communication between workstations on a wiring channel without
radiation in a air;
to ensure transmission of the images reshaped within the framework of a system
of electronic cards Fleet Manager IZB, on remote display devices;
to supply coupling a system ofimaging of the real information about ships with
the DSC controller (GMDSS-AIS-ECDIS) for operating transmission of calls to
address imaged objects.
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NEW APPROACH FOR SHIPHANDLING TRAINING IN 

SIMULATORS USING SMALL SCALED SIMULATOR 

SHIPS AS IN "MANNED MODEL TRAINING" 

Knud Benedict, Matthias Kirchhoff, 
Karina Wieseler, Hinnik Wesselhoeft 

ABSTRACT 

Full mission simulators have proven benefits for ship handling training in real 
time on fully equipped bridges throughout the last decades. In parallel the training in 
manned (or better "crewed") ship models has emerged where the trainee sits onboard 
the small scaled boats. The benefits of the scaled model training is that the time is also 
scaled and therefore the exercises with а model ration 1 :25 need only one fifth of the 
time of exercises on а real training vessel or in а full mission simulator. 

In order to take advantage of this time saving approach an investigation were made 
to model an existing simulator ship (container vessel of 2500 TEU) as а small scaled 
duplicate 1 :25 in а Shiphandling simulator. The main parameters of the large model 
were changed according to the scale ratio as а basic setup for the small.model. Series of 
simulations were made to adjust the manoeuvring characteristics for suitaЫe similarity. 
For these procedures professional tools SIMOPT and SIMDAT were used for fast time 
simulation and for automatic assessment of the simulation results. 

As test bed for this new approach а specific training area setup was used represent · 
ing several parallel course manoeuvres passages and return manoeuvres similar to per
son over board manoeuvres at the Maritime Simulation Centre Warnemuende (MSCW) 
of Wismar University. This setup was successfully used during the investigations in an 
IAМU project on Shiphandling training with manned models on а lake and on board 
the Ьig training vessel of Gdynia Maritime Academy in Poland. 

As а result it turned out that some parts of the basic Shiphandling training exercises 
can Ье done more efficiently in less time than before. The results clearly indicate that 
the students' experiences made with the small scaled model could Ье transferred to the 
original scaled ship successfully. 

8th Annual General Assembly 2007 
International Association of Maritime Universities (IAMU)
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i. Introduction and aim of this paper

i.i. Origin of the Idea -the IAMU Training

Workshopin ILAWAandExperiences

Full mission simulators have proven benefits for ship handling training in real
time on fully equipped bridges throughout the last decades. In parallel the training in
manned(or better "crewed") ship models has emerged where the trainee sits onboard
the small scaled boats. The benefits of the scaled model training is that the time is also
scaled and therefore the exercises with a model ration 1 :25 need only one fifth of the
time of exercises on a real training vessel or in a full mission simulator. An IAMUre-
search project "Analysis of effectiveness and efficiency of MET in Shiphandling" started
in 2006 to compare and to analyse several training methods in small manned ship
models, in Shiphandling simulator and on training ships in order to find out the benefits
of the approaches.

Within this project a workshop for shiphandling training in 2006 was excellently
organized by the Maritime University of Gdynia, Poland. Students from the 4 project
partners Maritime Universities (apart from Gdynia they camefrom Wismar University,
from Odesa National Maritime Academy and from Maine Maritime Academy). The
Ship Handling Research and Training Centre at Ilawa, Poland was hosting the first
part of the workshop with the manned models: This centre has been coaching masters
and pilots for more than 20 years in manned models of different ship types. For the
students' exercise in the workshop a LNG-Tankership model Figure 1 was used, which
had to be steered through a buoyed waterway, specifically in a series of "Parallel Course
Manoeuvre"and Williamson Turns at both ends to be seen in Figure 2.

Figure 1: StudentKarina Wieselerfrom Figure 2: Track of the ship model (dotted
WismarUniversity on the bridge of the LNG green line) during "Parallel Course
tanker model during berthing manoeuvre Manoeuvre"(Result ofStudentNicole

at Ilawa Training Centre Schnellfrom Wismar University)
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During this test it turned out that the training in the small manned models is
faster than the training in full mission simulator and much faster than on the train-
ing vessel. Therefore the idea was born to transfer the advantage of smaller time
consumption of the exercises with the small scaled ship models to simulator training
facilities. The German team of the project came to the conclusion to model a small
scaled simulator ship in the Shiphandling simulator of the MSCWand to make some
tests on the suitability and efficiency which will be described in the following part
of the paper.

1.2. Short Overview of MSCW/ SHS As Test Bed
for the NewTraining Approach

The Maritime Simulation Centre Warnemuende at Wismar University, Department
of Maritime Studies in Rostock-Warnemuende accommodates six simulators embrac-
ing a commonnetwork and comprised of four ship-handling bridge systems with dif-
fering levels of equipment, a ship's engine system and a VTS simulation facility. The
interaction of many of the simulators can be interfaced either mutually or to form a big
scenario comprising all simulators (Benedict 2000).

The Ship handling Simulator (SHS) comprises four bridges: Bridge 1 consists of a
fully integrated replica bridge assembly projector-based 360° visual display, Bridge 2
has a similar 25 7° visual display system which can be specifically used for manoeuvring
a ship from bridge wing, the remaining two bridges 3 and 4 are used mainly as radar
cabins, each being additionally equipped with 120° visual display screens. A lab with
four stations for computer-based Instructorless Training (ILT) completes the setup for
effective ship handling training.

Figure 3: Full Mission Bridge Simulator with CVBALTIC (left) ad Instructorless
Training Station for Shiphandling (right) at the MSCWofWismar University
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Specifically the Instructorless Training Stations should be used for the experiments
with the small scale models because they are generally used to prepare for the training
in the full mission simulators and excellently suitable.

2.tuning of a small scaled ship mod-
el in the Ship Handling Simulator

2.i. Selection of Ship Type, Vessel DataandCalculation
of the ModelShip Parameters and Coefficients

As sample ship a 2500 TEU container vessel Type BALTIC was selected from the
ship handling simulator database. It is excellently modelled to the original full sized
ship and often used in the training sessions as well as highly accepted by the master and
pilot trainees. Her length is LOA=220 mand the service speed about 20 kn.

The basis of the calculations is the geometrical similarity of the ship and the model-
the aim is the similarity in manoeuvring behaviour. Froude's similarity laws (which is
also the basis of regular ship model tests in reality) were used, examples:
a) G eo m e trica l sim ila rity :

I . = l * I ~ In d ex s: sh ip ; In dex m : scaled m o d el

T h is resu lts in e .g . I : scale factor (e.g. 2 4 ); L : l

A s = l 2 * A m an d A : area

V = 1 * * V . V : v o lu m e

b ) K in em atical sim ilarity :

t, = J ¥ * t_ w h ich resu lts in e .g . t: tim e

= J T * v ^ v : sp e ed

c) D y n am ical sim ilari ty :

F = ¥ 3 * F r F : fo rces

p = 1 J 5 * p P : po w er

The parameters of the original vessel (e.g. L0A,wind attack areas, nominal speed,
nominal engine power, displacement, etc.) were converted by these established formu-
las into the small scaled ship model data:

P a r a m e te r / S h ip d a t a O r ig in a l a n d F u ll M is s io n S im u la t o r S h ip S m a ll S c a le d S im u la to r S h ip

le n g th o v e r a ll [m l 2 1 7 .5 9 .0 6

b e a m [m l 3 2 .2 1 .3 4

d r a u g h t Fn il l l .0 0 .4 6

ru d d e r a re a rm 2: 4 5 .0 0 .0 8
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d isp lacem en t Ft! 4 9 3 0 8 3 .5 7

n o m in al p ow e r Fk w l 1 6 4 4 0 0 .2 4 (10 1

n o m in al sp e ed fk n l 1 8 .9 3 .9

The following equation of motion was used as math model for the ships dynamic:
X=m(ii-rv-xGr2)

Y=m(y+ru+xGf)

N=Ij+mxG(v+ru)

The ships hull forces are normally represented by polynomials based on dimension-
less parameters, for instance in the equation for transverse force Yand yawmomentN
given as the sumof terms with linear components Nr, Nv,Yrand Yvand additional non-
linear terms. Normally these dimensionless parameters could be used also for smaller
ships and it was expected in the beginning to directly take them into account for the
small scaled model. However, the ship database of the SHS was not prepared for such
small power driven ships and accepted 10 kw as minimumpowerinput of a simulator
ship unfortunately. Therefore someextra work has to be done to adjust the ship model
data to this power with the help of the SIMOPT software described below.

By means of a Clarke (e.g. 1983) estimation the hydrodynamic added masses and
the coefficients of the equations of motion were estimated. To acquire the desired simi-
larity in manoeuvring behaviour and the required track similarity these values (e.g.
Xup-dimensionless hydrodynamic added mass in x-direction, Nuv-hydrodynamic lift
coefficient, etc.) were tuned to an acceptable coincidence. To compare the similarity
of the tracks it is helpful to present the results divided by Lpp (length between perpen-
diculars).

2.2. Tuning of Model Using Fast Time Si-
mulation and Assessment Modules

2.2.1. Fast Time Simulation Module SIMOPT

PC-based fast time simulation software was used for the tuning of the small scaled
ship model which wasdeveloped at MSCWoriginally for the tuning of the regular simu-
lator ship models (detailed description in Benedict et. al 2006). This software represents
the same ships dynamic capabilities as the Ship Handling Simulator (SHS) system, ex-
cept for some environmental impact as for instance shallow water, current or banking
effects which are not considered for saving computation time. The programming was
done in MATLABand C+ +. The Advantage and Capabilities of this software is:

à" The Math Model reveals same simulation results as SHS,
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à" It is remarkably faster than "SHS real time simulation " the ratio is up to
1/100,

à" The steering ofsimulatorvessels is done by specific manoeuvre-control settings
/ commandsfor standard procedures and individual manoeuvres.

The following figures show some examples of the SIMOPT interface:
Ifa ship file is loaded the ships main data are displayed (or can be entered for a new

ship).. The hull coefficients are displayed in the centre. Manoeuvrescan be selected
fromthe right top menu.Several options can be chosen from the top menu(Figure 4)
in order to calculate the hull data and other parameters based on methods published
by Clarkel9833 1997 or Oltmann 2003.
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Figure 4: SIMOPTInterface Elements - TopMenus: Figure 5: SIMOPT- Optimising
Detailed Selection of Simulation and Analysis Elements Ship Model Parameters and
from several menus; ManoeuvreCommands(top right) Manoeuvres by Parameter-

as well as Manoeuvre Optimisation criteria Series

Manoeuvrescan be selected from the right top menu.Simulations can be done either
as single run or as simulation series following the principle to be seen in interface Figure 5
for selection of up to 3 Parameter series to be simulated in parallel or sequential for:

à" Simulation parameters, e.g. Manoeuvre series (here 8 rudder angles)
à" Ship Parameters (L, B, T, or others)
à" Hull / force parameters Clarke coefficient, e.g. Nur
à" Environmental data, e.g. wind force
The example in that figure represents a series of 8 rudder angle variations, 6 pa-

rameter changes of Hull yaw momentcoefficient Nurand 5 different wind force condi-
tions - that means in total 8x6x5 =240 simulation runs, given in the bottom line!

During the simulation run the monitoring of simulation process is clearly indicated
e.g. by "coloured bars" in the respective windows at current manoeuvre element.
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2.2.2. Simulation Analysis Module SIMDAT

The specific new"Offline assessment tool" SIMDAT was originally designed at the
MSCWto supply the instructor with semiautomatic assessment of the recorded exercise
data (BENEDICT et al. 2003). The tool allows for a detailed evaluation of the trainees
results, e.g.:

à" by analysing the plotted parameters or more complex data (e.g. the risk levels
for collision avoidance situation) during the exercise or

à" by comparing the ships track steered by the students with reference tracks.
The concept of data evaluation and assessment tool was to evaluate a variety of

different manoeuvres and exercise elements with one commoninterface. During the
evaluation all measurement data are analysed automatically according to selected cri-
teria. Time- and limit- dependent violations are shown in the central window as well
as penalty points according to an exercise specific algorithm are given. Apart from the
evaluation of students training result the tools were used even in waterway investiga-
tion (Benedict et al. 2004).

For the purpose of simulator ships parameter tuning and optimisation of manoeu-
vres this SIMDAT tool was extended:

The Data for the manoeuvring characteristics can nowbe automatically retrieved
for all manoeuvres used for simulator ships tuning

Enhanced Graphic tools are available for displaying various types of results
In the upper graphic of Figure 6 the complete track history of a simulation run is

shown.A slider on the right hand side of the graphic allows for the timely and detailed
analysis of periods during the simulation. The track can be presented in x/y co-ordi-
nates or in geographical co-ordinates.

The lower graphic displays a number of ships data measured during the simulation.
This includes Rudder angle, speed or course information of all ships. All graphics can
be zoomedso that details of the exercise become visible and the graphical data shown
on the surface can be saved and exported for further use.

Depending on the simulated manoeuvretypes several special evaluation algorithms
are used to produce the results for the manoeuvre as shown in resulting graphs and
tables of the particular evaluation.

Additionally to the different graphical presentations specific overviews on the re-
sults are provided when series of manoeuvres have been simulated. This figure shows
a comparison of simulation series results for turning circle with respect to Transfer,
Advance, Diameter, Final Speed and Final ROT. It can be given in tables or in diagrams.
Moreoverthe complete set of ships manoeuvring characteristics can be retrieved as a
basis for the simulator ships manoeuvring documents. For the tuning of the scaled ship
models the track data can be even related to the respective ships length to compare the
scaled models results with the respective data of the same ships original data or data
of the original sized simulator model.
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Figure 6: SIMDAT- Simulation result analysis in plots: Main interface and results for
turning circle series varying rudder angles - Tracksand plots of time histories

2.2.3. Parameter - Optimisation for Ship Model Files

The objective of the parameter optimisation process is to find suitable simulator ship
model files which can be used in the simulator to represent the reference ships' dynamic.
Starting from the ships main data, Basic Ship data files will be generated using simple
methods (e.g. according to CLARKE1983), to have a first estimation of the dynamic
behaviour. By meansof the SIMOPT program the fast time simulation produces various
results of manoeuvring characteristics which are retrieved by SIMDAT and compared
with the manoeuvring characteristics of the reference vessel. By changing the Model-
Parameters the manoeuvring performance of Simulator Ship Model is adjusted. The final
goal is to achieve a ship file with optimised model-parameters to be applicable for train-
ing & research in SHS. The biggest problem is that there are up to 200 parameters and
the effects and tendencies of the changes are not very clear; somechanges mayevenhave
effects which counteract the results of the others. Therefore it is very important to know
about the parameters which have a clear impact on the manoeuvring characteristics. As
anexample for varying one of the Hull parameters here the variation of ships moment
of inertia Iz is given; this parameter is expressed as kzz2 in the database with

L=ki-m-L2

For the demonstration a Parameter-Series of turning circles with Hard Rudder to
Starboard was simulated varying the value of kzz2 (which is initially 0.2) between 0.1
and 0.2 in steps of 0.01. The result in Figure 7 shows a clear effect on the advance of
the turning circle whereas the diameter and the speed loss did not change.

The knowledge of those effects can be used to effectively tune simulator ships to
have manoeuvring characteristics as the reference ships
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Figure 7: Model tuning -Parameter series for changing Momentof Inertia - Turning
circle tracks and speed and extract of characteristic manoeuvring data

2.2.4. Comparison of the ship models -results of the tuning process

The result of the tuning process for the small scaled ship model is to be seen in
Figure 8.

å i

Figure 8: SIMDAT- Comparison ofmanoeuvring track results related to ship length Lpp
for full sized ship (red) and the small scaled ship model (blue):
-Turning circle full rudder - left; Single Turn starboard -2nd left;

-Zig-Zag test Port 1 0°(3rd left), coasting stop (centre); Crash-Stop Testsfromfull
ahead to full astern (right)

The example tracks were taken from the SIMDAT software, which is used as a tool for
manoeuvring data analysis and evaluation. The blue track describes the track of the small
scaled model, the red track the motion of the original sized simulator ship model.
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After having successfully created the ship's model in a scale of 1 :24 in SIMOPT, the
modelwas transferred to MMOCEdatabase in the SHS system at MSCWfor further test
trials. It was found that the full mission simulator showed the same ships characteristics
as the results as achieved by the SIMOPT / SIMDAT software.

This was the prerequisite to undergo the following test trails with the students to
check for the suitability of the small scaled simulator ship approach.

3. Investigations on the Suitability and
effectiveness of small scaled
model Training in Simulators

3.i. Approach for Comparing Training
Results and Trail Setup

3.i.i. Different Sea Areas and Experience
levels in Groups of Trainees

In order to investigate whether the small scaled ship model is applicable for the
shiphandling training three groups of test persons were built. Each group had to com-
plete several voyages through a buoyed waterway identical to the Parallel Course Ma-
noeuvre established for the workshop in the Ship Handling Research and Training
Centre - Ilawa (see Figure 2 and Figure 12). This training area had to be prepared in
the same scale as the ships, i.e. we had one area for the original ship size and one for
the small scaled model. The dimension of the sea areas are:

-original ship model sea area: north - south 7300m = 3.94 nm

west - east 2230m = 1.20nm
-small scaled ship model sea area: north - south 300 m = 0.164 nm

west - east 90m = 0.0485 nm

Most of the trainees did the trips with the small scaled simulator ship model first
and afterwards they used this experience gained to check their training skills on the
large ship, others started with the full sized simulator ship.

The concept is to compare all these groups in order to find out whether they are
able to transfer the skills theyhad gathered with the small scaled ship to manoeuvrethe
original sized vessel. Additionally the impact of the level of information to the trainees
should be investigated: the test situations for the groups differ in the level of guidance
and information they either got provided or had to be prepared by themselves.

276



-World Maritime Exellence

Group 1 - so-called beginners- they did not get any information or manoeuvring
parameters of the ship model, they had to steer through this buoyed waterway
without any preparation.
Group 2 - so-called experienced users -they performed a Course-Change-Test
for measuring the overswing angley 0 and determined graphically the course
change distance Xcby meansof the track figures of turning circles. On the basis
of these values they prepared themselves and planned the manoeuvrebefore-
hand.

Group 3 - so-called informed users - they got provided all necessary parameters
onpaper documents, they used existing Course-Change-Diagrams to plan their
passage.

The following scheme shows the differences between the groups:

D ata p ro vid ed a s G R O U P 1 G R O U P 2 G R O U P 3
g u id a n ce fo r th e te sts B e gin n ers E xp erien ced u sers In fo rm e d u se rs

ov ersw in g an g le p erfo rm ed C ou rse - C h an g e- P rov isio n o f

y o T e st to m e asu re p aram eters C o u rse -C h a n ge -
in d ivid u ally D ia gram

co u rse ch an g e d istan ce d ete rm in ed g ra ph ically P rov isio n o f
X . 7 3 0 0 m = 3 .94 n m w ith tracks of tu rn in g circles for C o u rse- C h a n ge -

d iff. cou rse ch a n ge s D ia gram

Each group has to pass the track four times at a preset speed of2 kn, equivalent of
Half Ahead of the original simulator ship model.

3.1.2. Results fromCourse-change-testAs
information for the trainees

Results of a course change test are suitable information for voyage planning: This
test was developed by Nomoto (see also Benedict 1987) to support ships in course
changes e.g. in a given lane width. The following parameters are useful:

course change distance Xc for wheel-over-point
overswing-angley 0 to apply for counter rudder action before having reached
the final course

The following test procedures can be applied for the trails to acquire the necessary
data:

The ship approaches to the test with constant speed and steady course. Then fol-
lowing actions will be taken:
-applyinitial rudder angled, , e.g.d, = 10°
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-keep until a certain change of heading, e.g. *PC= 45°; then apply counter rudder
dc =10° PT until rate of turn =0

-rudder midships and steady course; - final course-change-angle is to measure
e.g. =31°

-calculate over-swing-angle: yV0 =x¥F -xi'c =56° -45° =11°

Course change
distance Xc

Steady final course

Counter rudder to check
turning before final
cours e

Wheel over point.
Initial rodder action

Approaching Vessel 5j= 10° STB

Figure 9: Standard course change manoeuvreand data for manoeuvreplanning (left);
Procedure ofa Course Change Test, relevantparameters and actions (right)

This can be repeated for different course changes and/or rudder angles.
The course change distance Xccan be determined graphically by using the track

figure of a certain turning circle (Figure 10). The planned course has to be applied as
a tangent to the turning circle.

C ou rse C h an g e D Ia g ra m lO '/H m o *P o rt             �"=
E li^ ^ ^ ^ ^ M s

/ ' s

!

8
i

tfctw ngAngl.tt -
/ / '

ｻx iｫ r.g. .nB l. O

Figure 1 0: Simplified Estimation ofXC
from tangent to the related turning circle

0 10 20 30 40 50 60 70 80 90 100

Figure 1 1 : Course change diagram
-Student Results of the trails with the

small scaled ship model
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The results of overswing-angley 0 and course change distance Xcwill be plotted in
adiagram versus final course change angle (Figure ll). This diagram can be used for
voyage planning according to the planned final course change at a waypoint.

3.2. Results and Analysis of the Test Trials

While performing their voyage through the buoyed waterway the students' results
of the different groups were being logged. Data recorded includes track, rate of turn,
rudder angle, engine orders. By means of the SIMDAT software these logged sessions
can be evaluated and analysed for research purpose. Figure 12 presents an overview of
SIMDAT software interface and the track in the small sea area layout.

Options Maps/Objects Slmdat Evaluation Info

-Data Characteristics-
End of data acquisition: Wed May 232007 17:3544
Situation file: DARWB 0u1_B3 Ws
Situation Area: 79 Mini Baltic
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0 Traffic Shlp(s) 1 0 Helicopters)

p OwnShips- Traffi c/H el icopte r -

Dlsnlw Onlions - Track-
\'J\ Lai /ton Track     g] Fuli Track
pMarkerevery QcT] minutes ftCurrentSensor
Q Time every '1 0 minut&s   S3 t>fspla¥ Lfri5S
f"jShape every lO ftiin'Jtes   [ Display Now
Display OptionsOVWSHPS

@ Rudder Angle...
[J Rudder Angle...
å¡ Rudder Cmd Port
QRudlter Cmdab
å¡EOT Port
fJEOT Sb

jj RPM Port
P'jRPM SIb
ijPitch Port
hwch SB)

i ~iRoiiangle

Coui se
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|No_ExtraJ)ata

Additional Data-

0:Speed
å¡Speed o. Ground
pj Prtch angle
å¡ HeadUg
Q COUfSB
~JRate or Turn (t..
å¡ Rafcuf Turn tar)
nThiusler i Cmd
:"jW«ster 1 Thr...

!~j Thtuster 2 Graf

ri ThfMSler 2 7hr...

j"~]BenK Distance P..

3On:

HELI
ji J Speed
j"~l Cour se
f J Heatftng
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5«)05
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54.004

£ 54.D03S

£ 54.003

1 54.0025

å ^ 54.002

54.001 5

54.00 1

54.0005

37:SS n*
I 22?6 1

7 7.002

Longitude j°J East

measured data 1

1 0Q0
t ime jsec]

1 500 2000

Figure 12: SIMDATinterface with data ofa complete test run ofa parallel course
manoeuvrewith the small scaled ship model - track with buoy system layout
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The voyage with the ship model through the buoyed waterway takes 40 minutes
onaverage. In contrast the samepassage with the original sized ship takes nearly three
hours.

According to the training effect an improvement of the trainees' performance can
be seen during the course of the track (Figure 13) : Particularly from the second to the
fourth passage the test person seems to become acquainted with the manoeuvrability
of the ship model. While performing the exercise the students had someproblems in
considering the overswing angle in case they had to change starboard and port theo-
retically on the way downfrom north to south.

å |A
å A

Figure 1 3: Analysis ofa track result of an experienced user (from Group 2) with the
small scaled ship model: Complete track (left) and the separate passages from start (2nd

left) to the last passage (right)

Additional to the track figures the improvement can be seen also in the data figure
of the rudder angle versus time (Figure 14). During the last passage the rudder com-
mandsand angles respectively reduced to a maximumvalue of 20°-25°, the first passage
weresteered only with hard rudder angles.
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Figure 15: Analysis of test run of an Experienced user (from Group 2) with the original
sized ship model: Complete track (left) and rudder angle plot ofthefirstpassage (right)

The voyage with the original sized model had to be reduced to half of the passages
they had to do with the small scaled model, but even though this took 82 minutes.
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There were approximately no deviation from the ideal course, The data figure dis-
plays also no higher rudder angles than 25° for steering through the buoyed water-
way.

This result clearly indicates that the experiences made with the model could be
transferred to the original scaled ship.

4. Findings and Conclusions

The investigation of the suitability of small scaled ship models for training in Simu-
lators has led to the following conclusions:

It was possible to model a simulator ship with the same manoeuvring characteristic
as a 2500 TEU container vessel in a smaller scale 1 :24 successfully. Some extra efforts
werenecessary because the training area and the buoys had to be scaled, too.

Small scaled model ships could be used on very small bridges only because other-
wise the ship might be smaller than the simulator bridge dimensions which imposes
someproblems with the visual perception; specifically suitable these small ships are on
the ILT stations for basic training of manoeuvring aspects.

The most important advantage is the reduction of training time which was about
five times less. Whereas for the small model four passages could be done in 40 min the
duration for halfofthe program with 2 passages took 90 min for the original sized vessel
model. The results clearly indicate that the students' experiences made with the small
scaled model could be transferred to the original scaled ship. More detailed investiga-
tion will follow this short overview during students master thesis.
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SAFETY 0PERATION OF MARINE 

MOVING 0BJECTS 

Golikov Vladimir1, Maltsev Anatoliy2 

The aim of present research is working out а cbnception of provision for assured 
safe manoeuvring of vessel at the expense of perfection of attendant activity of naviga
tor and improvement of agreement of movement factors with hard and variaЫe limita
tions, aimed at making algorithms appraising navigation situations, decision making 
on correction of set algorithm of control. 

The decision of proЫems put forward the explanation of notions. So, 'maneuver
ing strategy requires set of possiЬle actions for the achievement of the assigned task 
is understood as availaЫe recourses of security information, which operator is аЫе to 
perform, it forms hypotheses to solve the proЫem. The tactics of manoeuvring foresees 
the decomposition of each hypotheses, that allows to follow from initial proЫem to 
elementary and make their typification. 

For grounding of the ways of achievement of the above aims the analysis of the 
accidents on the basis of the material availaЫe in the Harbour Master office inspec
tions of Ukraine and legal expert examinations was effected. As а result the ranging 
of human errors connected with the operator's actions was made [7]. As it follows 
from the Ukrainian ship accident rate during 1978 - 2002 the navigational accidents 
in the Ukrainian territorial waters make 79 о/о which twice exceeds the World average 
statistic data. 

The performed analysis of the accident rate and the errors in the actions of the 
human operator (НО) shows that they are mostly the results of the insufficient agree
ment between the process character peculiarities and those at the actions of НО, as an 
element of the whole system as well as the factors of the movement with variaЬle and 
constant limitations. 

For the quantitative appraisal of the manoeuvring safety multi-factor criterion of 
agreement of psychophysiological characteristics of operator's activity with the process 
of manoeuvring movement factors is to Ье introduced. It includes in the least five move
ment factors and four characteristics of the operator's activity. 

The movement factors are the speed the course, the manoeuvring trajectory con
figuration and position check up. 

1 Proffesor, ONMA Vice Rector 
2 Proffesor, Head of the Shiphandling Department of ONMA 
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Fromthe point of view of operator's activity the errors arise in the process of receiv-
ing visual information, as it requires processing. This stage of malfunction is character-
ized by the loss of orientation, its share makes 31,8 % of all 173 cases analyzed. For their
elimination it is necessary to process the information and present it to the operator in
the form of procedure recommendations, which would be accepted as requiring one
single action. If outer influences and certain variable limitations change, the operator is
required to process the entering declarative information on the check up of the control
process parameters for the correction of the planed trajectory. This stage results in the
errors in the manoeuvring process control the share of it constitutes 23.1 %.

The delays in the operator's intellectual activity influence the speed and reliability
of decision making and the check up of its realization. This stage leads to the errors in
observing the rules of navigation, and their share is as big as 17.5 % of all the cases of
accidents.

The safety of manoeuvring in the above cases was not provided due to the absence
of the necessary data of the ship's manoeuvring characteristics as an object of the con-
trol and the corresponding data of the navigation technical aids current state for the
monitoring the movementin the congested conditions of navigation grounding of ships
in 46.8 % of 173 analyzed cases gives a sound evidence to that.

The insufficiency of information provision of the navigation process both inside
the ship and from outside, the absence of the ways and methods of monitoring by the
shore - based Aids to Navigation did not allow to prevent grounding of ships (47%)
and contacts to coast line and clearing marks (17 %).

The information provision of the current parameters of the movementand the situ-
ation of the ship is also insufficient the absence of the methodology of the ship control
preliminary planning, supporting systems for the decision making and the algorithms
of the operator's actions in the manoeuvring control, which didn't allow to prevent
collisions in 15 %, grounding in 47 % and contact accidents in 17 %.

This analysis made it possible to rank the operator's arrows in accordance with his
psychophysiological characteristics: in 47 % of all cases the cause was the fault of the
analyzer in 21 % as a result of malfunction while storing and processing the informa-
tion; in 18 % faults in decision making and in 14 % motor mistakes caused by the low
capacity to the work of the operator.

For the evaluation of the influence level of every particular characteristic on the
process of the movementlet us introduce the coefficients of ranking analyzers

Kvxa=0,47 , malfunction in storing and processing the information Kvm=0,21 ,
the speed of the intellectual functions fulfillment Kp)KH=0,18 and the result of motor's
faults KpjKM= 0,14.

The planned values of the movementfactors are to be taken as the starting point,
and the maximumassured results is achieved by the maximumpossible approximation
of the planned values of the parameters to the optimal values. Thus, the efficiency of the
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manoeuvring is determined by the predicted characteristics of the movementprocess
and the ability of the operator to fulfill the prepared plan.

For the evaluation of the coordination let us introduce the three factors of move-
mentand the operator's characteristics - local, generalized local and global ones.

Local Criteria of Coordination -showthe degree of coordination of every charac-
teristic of the operator with corresponding factors of movement.Their general number
is 20. The denotation of the coefficients is given in Table 1.

In case of agreement of one factor of movementwith one characteristic of the op-
erator it acquires the value 0.2, if it is absent it equals 0..

Generalized Local Criteria of Coordination - informational analysis ( K^ ) , mem-
ory and thinking ( JCnaM), the speed and reliability of intellectual functions ( K^ ) and
anthropometry ( K^ ) characterizes the degree of the agreement of every characteris-
tic feature of the operator with all the factors of the movement.Everyone acquires the
values [0;1]. In case of the agreement of one factor of movementwith the correspond-
ing feature Km,KnaM,K^, Ksm=0,2 , two factors - 0.4, three - 0.6, four - 0.8 in case of

full coincidence 1.

Table 1. Local coefficient of coordination
T r a ffi c  f a c t o rs A n a liz a to r s M e m o r y In t e lle c tu a l

f u n c ti o n s
A n th ro p o m e tr y

S p e e d K c a K e n K c h K c m

C o u r se K K a K k h K k h K k m

M a n o e u v r e

sta rtin g  m o m e n t

K M a K m ii K m h K m m

T r a j  e ct o r y K T o a K t d ii K t p h K t d m

S  itu a tio n K n a K im K n n K n M

Global Criterion of Coordination (Kcor e [0 ;1 ora-efl]) characterizes the degree of
agreement of all the characteristics of the operator's activity with all, the factors of the
ship movement,represented as separate coefficients.

If global and generalized local criteria are equal to one it means that the agreement
of all the components of the manoeuvring is ensured and the precompositions for the
ensured safety have taken shape.

The analytical dependence for the determination of KC0Twill look in the following way:

^cor =Y} Kpm^Km
j=l

(1)

where i - the number ofoperator's characteristics ( i e [1; 4] ); j - the number of traffic
factors j e [1; 5] ; K^ - coefficient ofoperator's errors ranking; KnoK- local coefficient
of coordination (table. 1).
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The structural scheme of algorithm of determination of coefficient by formula (1)
and is shown in the picture.1.
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Picture 1 - Structural scheme of algorithm of coordination coefficient Marking of blocs:
1 -coordination according to the local criteria; 2 -coordination taking into account

operators errors; 3 - global coordination
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Considered necessary and sufficient conditions allow to proceed to substantiation
of process of assured safety of manoeuvring.

Whenthe preliminary plan is made up, one mayproceed to the fulfillment of the
following manoeuvring stage-operation of transition process. For its realization it is
necessary: to carry out the sea operation on going out from the port; to customize
hydrameteorological factors and adjust the corrections, which had been taken accord-
ing to the predicted data; to bring in to the work control unit of course (manual or
automatic) , navigational facilities which determine the ships' position , which evaluate
the navigation situation and which determine the moment of appearance of variable
limitations to the movementof the ship. Whenone defines the location and finds some
deviations it is necessary to specify reasons, which stimulated removal and correct the
course, without changing the preliminary plan, in order that the ship go out exactly to
the following travel point.

Whenvariable limitations appear, one should find out, if there is a danger of colli-
sion, and correspondingly, and the necessity to change the parameters of movement.
If it exists, then one should correct the preliminary plan by means of removal of the
following one or several travel points in the direction of cargos' delivery (transference
lines between ports).After this the course or speed is changed to provide with the di-
vergence and with the realization of the given algorithm of operation.

Out of the accident rates analysis and the study of the manoeuvring process, the
existing practice of protection of the safety of traffic has a lot of shortcomings : there is
no information about manoeuvring properties ; the conception of the prediction and
the planning of the given algorithm of the system of operation, and the method of sea
operation planning are generally absent; the systematized conception of the movement
correction by the variable limitations is also absent ; there is not enough information
about current parameters of the movementand their correspondence to the planned
ones ; there is no supporting system of decisions assumption.

Thus, the safety of the manoeuvring operation is intended to assure due to the rise
of level of awareness and to the speed system of processing information with the fol-
lowing elaboration of the algorithm of operators' activity by means of : the structuring
of the tactical and efficient tasks, the elaboration of the algorithm of intellectual actions
of the operator while the planning or operation of the ships' movement; the elaboration
of the algorithms and programmes which predict the safe speed in different conditions
of navigation ; planning of the sea operation by means of the method of inversion; the
creation of the supporting system of the assumption of decisions which concern the
manoeuvring ; the creation of the algorithms of the current control of the divergence
and correction meansof the initial trajectory; the creation of the algorithms of the cur-
rent control of the position, including the curvilinear motion, and the visualization of
the current situation of the divergence with the ships which manoeuvredangerously.
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Bloc-scheme of the algorithm of the functioning of the system in the mode «prepa-
ration» is given in the picture.

In the mode «Transition» the work of the system of the manoeuvring safety, is pre-
sented by the procedure, in which the following operations are performed:
-Bx-collection, processing and reflection of information about strict limitation

for the beginning of the movement;
-B2-collection, processing and reflection of information about parameters of

external influences and visibility conditions ;
-F3-determination of the necessity of including the correction data in the com-

pass course for the compensation of the external influences ;
-B4-determination of the safe speed in accordance with the conditions ofnavi-

gation taking into consideration manoeuvring characteristics;
-B5-determination of the manoeuvring characteristics for the current situation

in the organs of control and their assessment;
-B6-determination of the current meaning of the dynamic characteristics and

the corrective coefficients to account for the shallow water;
-F7-comparison of the dynamic characteristics on deep water and current cor-

relation H/T and assessment of the necessity of correction of characteristics
of the current regime of movement;
-BB-determination of the actual meaning of the ships' course KKTeK;
-F9-comparison of KKTeKand KK3aRand making of the commandto the rudder

transfer for bringing the ship to the established course (operation along the
inner outline) ;
-B10-determination of the current position of the ship;
-Fn-comparisonof the currentposition of the ship with the given one, assessment

of the divergence from the line of the planned way and clearing up the cause;
-B12-determination of new meaning of the corrections due to the external

influences, KK3aAand modification of the given algorithm of operation ;
-B13-the establishment of the variable limitations;
-B14-determination of the time of the modification of regime, the selection of

kind of manoeuvre in the catalogue of situation;
-F15-comparison KX^and KK3Baand formulation of the commandto the helm for

bringing the vessel to specified course or the assignment of a newvalue of the speed;
-B16-determination of the beginning momentof return and the newvalue of

course to the following travel point;
-B17-determination of the angle of turning the rudder, a momentof starting and

finishing of the turn, holding of the turning and the new meaning of KK3aR
taking into account the angle of windage and sea current;
-B1S-determination of the position data of the starting point ofa rerunning of

the rudder;
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-F19-transfer of the rudder to the specified angle after arriving at the point of
the turning and keeping it taking into account the characteristics of holding of
the turning;
-K20- end of the lead cycle of the vessel trough the given section between the

previous and the subsequent points, with an opportunity of reiteration of the
cycle on a following section of the way and transition to operator B2.

In the operational form of LSA operator's activity of a navigator during the transi-
tion by the sea is represented in a following way:

ijn n p2t4iR R R p8t64-R p10t8iR j-.12t84-r r r

^ r.l2tl64. r r n E"2(20)tl64. y
XM5 °16 aYl "18 ^19 ^"20

(3)

and the block diagram of the algorithm of system activity ofmaneuvering in this mode
is indicated in figure.3.

Fig. 3. the block diagram of algorithm of operation functioning system of maneuvering
«transition» in regime.
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Operational peculiarities of assured safety system of maneuvering during the per-
formance of marine operations consist in the fact that a vessel purposefully changes
parameters of its movement.During the performance of marine operations, owing to
the given limitation on a trajectory of movement,three classes of operational problems
are distinguished: with the loose port end with unfixed time: with the fixed ends: with
loose port or starboard ends.

Usually a starting point of maneuvering while entering a port is the initial point
which coincides with last travel point, and while going out from a port maneuvering
begins with the jammed point, and terminates in the initial travel point.

During the anchoring the jammed point is the point of going down of an anchor,
and initial point is last travel point. During the mooring on the movethe finish point of
the maneuvermovesevenly and rectilinearly.

During the performance of marine operations the procedure of system functioning
is presented by following operators:
-Hm-beginning of structural logic algorithm of functioning the system;
-BMl-collection, processing and displaying of the information about strict limi-

tation for starting flow;
-Bm2-collection, processing and displaying of the information about parameters

of external influences and conditions of visibility;
-BM3-choice of manner of arriving to the finishing point of the maneuvering,

course and speed;
-Fm4-determination of the necessity of corrections in the magnitude of compass

course for compensation of external influence and the necessity of tugboats for
safe maneuvering;

c

HM ;>
BMt

BM2

Bmj

B m s

  m 6
n

1

B ,,  7

蝣 P  jmS1

K ,m 9

Fig.4. Block diagram of the operation algorithm ofmaneuvering
during the marine operations
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-BmS-graphic construction and analytic calculation of coordinates of the initial
point of starting /finishing maneuver;
-Fm6-check up of the transition points coincidence and initial one of starting

of the maneuver, if there is any discrepancy subsequent plan of flow on the
transition is corrected;
-Bm7-determination of corrections for changing the course and/or speed for

coming to initial travel point or position for starting the maneuver;
-FmB-check up of coincidence of points and transfer of the system to «transi-

tion» mode or its correction by changing either the starting travel point or by
changing the course in the first travel point.
-KM9-the end of the cycle activity on the given segment offlow.

In the operational form ofLSA activity of a navigator during the performance
of marine operations can be written down in a following way

H Q n D 175tl4-n T77T5-I-p 779T5-J'jr

and the block diagram of the algorithm of system activity of maneuvering is shown in
the figure.4.

Conclusions and Propositions

Existing concepts in navigation are based on physicalistic approach, using basi-
cally kinematic and kinetic laws of flow and the cybernetic approach, using laws
of the theory of automatic.
Suggested conception of control assured safety of maneuvers is based on system
approach. The information processing function and the operation of a vessel
function in it are automated to the maximum,and operator's activity of a navi-
gator is exposed to algorithmization in processes of a choice and decision-mak-
ing.

Automation is required the studying of processes of maneuvering, researching
a quality of a vessel, as an object of the control, and external RFI and informa-
tional influences on the process of the control, and structure development of the
control system, a decision-making support system and fast-acting algorithms
of intellectual activity of the operator.
In the process of algorithmization of the navigator's activity on the base of the
criteria of coordination his psychophysiological characteristics and factors of
movementthree modes of operative managementwere marked -preparation,
transition and marine operations which were undergone preliminary research
on the level of logical operations and determinations of block diagrams.
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5. The following research is rational to direct to creating the structure of the
operational system of maneuvers for different conditions of navigation, class
of solving problems and create the conditions for providing assured safety
of navigation, including the upgrading the pilotage as an effective means of
navigation safety.
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SHIP SQUAT; AN ANALYSIS 

OF Two APPROXIMATION FORMULAS 

USING ТНЕ PHYSICS OF HYDRODYNAMIC FLOW 

Christopher Pilot1 

ABSTRACT 

Ship squat, the downward pull of vessels traveling at speed in restricted waters, is 
of great practical importance given the possibllity for grounding, the implications for 
dredging, and the potential for sinkage and even loss of life. Since the groundbreaking 
work of Tuck, many formulas have surfaced which attempt to calculate and predict the 
actual amount of downward displacement given the size, shape, draught, under-keel 
clearance, and, most importantly, speed of the moving vessel. The formulas are, how
ever, of limited utility because of their mathematical complexity; mariners often want 
а rough but robust estimate of predicted downward displacement without having to 
resort to а computer and spreadsheet. We analyze two such approximation formulae 
here, one due to Barrass and the other due to Schmiechen, and argue that one is cor
rect based on physical principles at high speeds. The other must lead to false results at 
significant speed where squat is appreciaЫe. We argue that the correct dependency of 
squat on speed must Ье velocity cubed (V3), versus velocity squared (V2

), in the critical 
limit where the Froude depth number approaches unity. 

I. lNTRODUCТION 

Since the groundbreaking theoretical work of Tuck (Tuck, 196 7), тапу theoretical 
as well as empirical formulas have surfaced (PIANC/ IAPH WG ЗОD, 1994; Vantorre, 
1995; Landsburg, 1995, 1996) which attempt to mathematically predict the amount 
of downward displacement (squat) of а vessel given the ships' profile, physical dimen
sions, and speed in restricted waters. These formulas tend to Ье complicated in that 
а computer and spreadsheet are often needed to evaluate, i.e., calculate the actual 
amount of squat. Furthermore, even with а spreadsheet, а significant bandwidth, or 
spread, in the predicted squat amount is obtained from the different formulae given the 

1 Dr" Physics Dept., Maine Maritime Academy, Castine, МЕ, USA 04420, cpilot@mma.edu 

295 

8th Annual General Assembly 2007 
International Association of Maritime Universities (IAMU)



WorldMaritimeExellence ==^^=z;^^=^==^===^=^==^^==;^=

sameinitial inputparameters. (Qualitatively, however, the results look rather similar.)
The problem rests with the fact that many parameters are involved, and it is difficult to
correctly ascertain them empirically at any one instant in time in other than controlled
conditions. Secondly, we are dealing with a problem in hydrodynamic flow approach-
ing critical phenomena where a small variation of one parameter can lead to a remark-
ably different and dramatic change in the outcome as a whole.

Evenif we decide on a formula giving middle-of-the-road predictions for squat such as
the Huuska/Guliev formula adopted by ICORELS (Huuska, 1 976; PIANC/IAPH WG30D,
1994; Landsburg 1995, 1996) and which is a direct extension of Tucks' original work,
the problem still remains to define a useful approximation formula. Barrass (Barrass,
1979a; Barrass, 1979b; Barrass, 1981; PIANC/IAPH WG 30D, 1994) has come up with
a popular simplified formula (his second iteration) and weshowin this paper that his
latest and improved formula (Barrass II) can be derived from the more general Huus-
ka/ICORELS formulation. As far as we know,Barrass' formula has never been derived
from a more extensive underlying theory. His formula was based on empirical work
having studied and analyzed about 300 cases of squat involving actual ships and ship-
models. The motivation ofBarrass for finding a simplified formula was simple. He was
motivated by the desire to comeup with a formula which could be utilized on ships by
ship pilots which was accurate and which didn't rely on trial-and-error, rule-of-thumb
guesstimate s.

In this paper we will analyze two such approximation formulas. One is due to
Barrass and the other originates with Schmiechen (Schmiechen, 1997). Both can be
derived from the more general Huuska/ICORELS formulation as we shall show here.
However,they each give remarkably disparate results. Our objective is to show why
this is so and why one approximation is correct and the other limit is physically incor-
rect when there is significant squat. The key is to recognize and understand the correct
limiting process at the outset of turbulence. Even though both results are physically
correct, the physics will show that only one result is valid in the realm of practical in-
terest.

In section 2 we derive what is essentially the Barrass II formula by taking a cer-
tain limit of the Huuska/ICORELS equation and making certain realistic assumptions.
In section 3 we take a different limit of the Huuska/ICORELS equation and obtain
Schmiechens' formula. Results are then compared from a physical perspective. Our
conclusions and recommendations are presented in section 4, our final section.
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2. Barrass' Formula as an Apprimation of Huuska/ICORELS

Ship squat is the tendency of a vessel to sink and trim when underway thereby
reducing its' under-keel clearance. The downward pull can be measured as a displace-
ment, SM,in meters (m). The trim is typically measured as a rotation, , in radians
(rads) about the horizontal transverse axis of the ship, i.e., about a line going through
the beam. The total squat at the bow is given by the equation

s=sm +1/2 LpP. CD

where L , is the length between perpendiculars of the at-rest vessel by the waterline.
Squat is a hydrodynamic effect which depends critically on the speed of the vessel,

but also on the draught, the length of the ship, the shape of the hull, and the under-keel
clearance. Avery good formula giving solid middle-of-the-road estimates for the actual
squat displacement is the Huuska/ICORELS formula mentioned above. For simplicity
weassumean open waterway laterally, i.e., no breath restrictions in a horizontal sense.
Then that formula simplifies to :

S = 2.4 - A/ (Lpp,)2 - F^/Vtl-F^) (2)

In equation (2), S is the same displacement as in equation (1), measured in meters
and is due to a ships' motion in shallow water, and A is the underwater volume of the
vessel in cubic meters. A can be calculated as A = CBà"Lpp' à"B à"T, where Lpp' is the
length of the ship between perpendiculars (in m), B is the maximumbeam width of the
ship by the waterline (in m), and T is the ships' draught, or depth in the water, when
at rest (again in m). The block coefficient, CB, is a unit-less ratio which measures the
actual submerged volume of the ship in relation to a corresponding submerged rect-
angular block volume. By definition, CB = (submerged volume)/( Lpp' å B à"T). The
Froude depth number, Fnh , is another dimensionless, i.e. unit-less, scale parameter
defined as VA/g-h) where Vis the speed of the vessel in m/s, h is the undisturbed water
depth in meters (m) and g is the acceleration due to gravity, 9.81 m/s2.

The block coefficient, CB, measures how streamline the hull ofa vessel is. For bulky
tankers, CB is about.85, whereas for finer formed vessels, CB is approximately.6. Maxi-
mumsquat typically occurs at the bow (front) of the ship but for high speed vessels with
a block coefficient less than about.7, the squat can actually occur at the stern (rear)
of the vessel. Wekeep in mind that A is measured in cubic meters where a one cubic
meter displacement means one metric ton (1000kg) of fresh water has been pushed
aside. In seawater, a one cubic meter displacement means even morewater mass has
been pushed aside, approximately 1030 kg, due to the higher density of seawater. By
Archimedes principle, the upward buoyant force acting on a vessel keeping it afloat is
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equal to the weight of the fluid which has been displaced, i.e., pushed aside. Obviously,
by equation (2), we see that the amount of expected squat is directly proportional to A.
A, in turn, is directly proportional to T, the draught in the water.

Bearing this in mind, equation (2) can be recast in dimensionless form; we can
rewrite it as

S/T = C2 à"Fnh2A/[l- Fnh2) (3)

where C2 is a constant, defined by C2 = 2.4 à"CB å B /Lpp' ,which depends only on the
specific dimensions of the ship. The unit-less ratio, S/T, is the amount of squat in rela-
tion to the original at-rest draught of the vessel. From equation (3) it is clear that the
Froude depth number, Fnh, is what we should focus on for hydrodynamic purposes
since it is this term which depends on the speed of the vessel.

Whena ship moves through water it creates a captive wavemuchlike an aircraft
whenmoving through the air. An aircraft can moveat subsonic speeds where (Vobj/
Vsnd) < 1, at critical speed where (Vobj/ Vsnd) = 1, or at supersonic speeds where
(Vobj/Vsnd) > 1. Vobj stands for the speed of the aircraft, and Vsnd refers to the speed
of sound. Aircraft approaching the critical speed, Vobj Vsnd (Mach 1), require much
greater horsepower (in fact, an exponential increase is necessary) in order to overcome
the increased aerodynamic resistance. This increased aerodynamic resistance is caused
by the accompanying captive waveof the aircraft which it is now being overtaken. If the
aircraft has sufficient horsepower, then it can literally punch its way through this enve-
lope, break free of its captive wave, and, as a consequence, a sonic shock waveis pro-
duced. This can only happen when it goes at critical speed, or supercritical speeds.

So too with ships but nowthe resistance is due to a ship attempting to push its way
through an envelope created by water which is, of course, a hydrodynamic (versus
aerodynamic) effect. When attempting to overtake its captive water wave,a vessel
requires additional and significant horsepower. For most large ships with substantial
underwater draughts, this is virtually impossible... the hp is not sufficient. With certain
fast moving ships, however, it is possible (even with significant draught) to go "critical"
and "supercritical" if the horsepower is there. Then the vessel would literally lift up and
out of the water in order to travel at these high speeds. Weare thinking of speedboats,
hydrofoils and hovercraft, which can travel at high speeds but only after lifting up and
out of the water. Horsepower is what it takes to break free from the captive wave.

The Froude depth number is the hydrodynamic equivalent of (Vobj/ Vsnd). As Fnh
approaches one, the hydrodynamic resistance to motion increases exponentially. Fnh
< 1 denotes subcritical speeds, Fnh = 1 defines critical speed, and Fnh > 1 indicates
supercritical conditions which can be achieved by speedboats, hydrofoils, etc. Typical
upper values for Fnh are Fnh .6 for tankers and Fnh .7 for container ships, ships
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which both have sizable draughts. These vessels cannot simply lift up and out of the
water for the required hp would be astronomical.

In a sense, Fnh =1 determines the effective speed limit forvessels of sizable draught.
In fact this speed limit depends on the depth of the water because Fnh =V/^g-h), and
h, in turn, measures the water depth in meters.

It is well-known experimental fact (PIANC/IAPH WG30D, 1994) that ship squat is
notsignificantforV < 6knots = 3.08 m/s (1 knot = 1.15 mph =.514m/s),i.e.,forFnh
<.3. This has been shown empirically under a variety of conditions. Yet it is precisely
in this limit that equation (2) reduces to the Barrass II formula. To see this we assume
that Fnh is small, i.e., significantly less than one. Using the binomial expansion

Fnh2/Vll- Fnh2) = Fnh2 à"( 1 + VaFnh2 +...) (4)

Since Fnh2 < < 1, we keep only the first term on the right hand side of the expan-
sion. Thus, by equation (2)

S 2.4à"CBà"Bà"Tà"Fnh2/Lpp' (5)

(2.4à" CB à"B/Lpp') à"V2/ (g à" (h/T))

(.245 à"CB à"B/Lpp') à"V2/ (h/T)

This can be further simplified. For the vessels that we are considering, the length to
beam ratio is typically about 7. Some examples will substantiate this claim. For 250,000
tdw tankers (280,500 tonnes loaded), typical dimensions are Lpp'/B = 330m/50m =
6.6. For 65 tdw bulk carriers (85,000 tonnes loaded), typical values are Lpp'/B =
245m/35m = 7. And for Panamax container ships (65,000 tonnes loaded), good rep-
resentative values are Lpp'/B = 270m/32m =8.44. Thus, with the approximation that
Lpp'/B 7, equation (5) can further be reduced to

S .035à"CBà"V2/(h/T) (6)

It is this expression which wewish to compare to Barrass' latest formula (Barrass II).
The Barrass II formula, obtained as a result of analyzing about 300 actual squat

results, some measured on ships and some measured on ship-models, reads

S (CB/30) à"(S2) 2/3 à"Vkt2.08 (7)

299



WorldMaritimeExellence======:======^=:^==^=

In equation (7), Vkt is the speed of the vessel in knots and S2 is the blockage ratio
(sometimes referred to as the velocity return factor) defined as

S2 = As/Aw = As/(Ac-As) = S1/(1- S1) (8)

In (8), As is the submerged mid-ship cross-sectional area, and Ac is the cross-sec-
tional area of the channel including that of the submerged ship. Aw,on the other hand,
is the so-called wetted cross-sectional area of the waterway excluding the submerged
cross-sectional area of the ship. Finally, SI is defined to be As/ Ac. For rectangular
cross-sectionalareas, As = Bà"T and Ac = wà"h wherewrefers tothewidthofthe
waterway.

Weare considering open water in a lateral, i.e. horizontal sense (no breadth restric-
tions), and according to Barrass, the effective width, w, for open water should be taken
to range from aboutw 8-B for oil tankers to aboutw 10.5-B forpassengervessels.
Also, for the Barrass formula to work, the assumed ratio of water depth to draught
should lie between 1.1 < h/T < 1.5. Finally the speed in equation (7) is measured in
knots whereas in equation (6) it is measured in m/s. Weconvert the speed in equation
(7) to m/s and obtain:

S (CB/ 30) à"{(B-T/(w-h))/[l - (B-T/(w-h))]}2/3 à" (V/.514)2.08 (9)

(CB/ 30) à"{(T/h)/[w/B - T/h]}2/3 à"(V/.514)2.08

.133 à"CB à"{(T/h)/[10 - T/h]}2/3 à"V2.08

In the last line we have used the approximation w/B 10 as a representative value
for an open waterway as Barrass advocates. Equation (9) is qualitatively and quantita-
tivelyvery similar to equation (6) in the range 1.1 < h/T < 1.5. Both are proportional
to CB, both are essentially proportional to T/h, and both have what is essentially a
velocity-squared dependency. To show that the results do indeed match in the ranges
considered, two numerical examples should suffice. If we assume thatV = 6.17 m/s =
12 knots, and ifh/T = 1.1, then equation (6) gives (1.21- CB) as a calculated value for
the amount of squat in meters. For the same parameters, equation (9) renders (1.26-
CB) as a calculated result. Wesee that both equations give essentially the samevalue!
At the other extreme where h/T = 1.5, using the same speed as before, equation (6)
gives (.888- CB) whereas equation (9) gives (1.008- CB) in meters. Again, the results
are close given the uncertainties in estimating w/B.

Barrass' formula is a popular one because hand-held calculators can be used to
determine the amount of squat. And the amount calculated is not dependent on the
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specifics of the ship, i.e., no physical dimensions are needed... other than the general
form of the vessel which is captured by the value of the block coefficient, CB. In fact,
Barrass goes a step further and gives even more simplified expressions for squat based
on his underlying equation, equation (7), to make it even easier for the pilot to make
estimates. As far as weknow,this is the first time equation (7) has been derived from
a morecomplete theory. Rememberthat Barrass' formula was based solely on empiri-
cal observations. Equation (6), on the other hand, is based on theoretical work, dating
back to Tuck.

3. SCHMIECHENS' FORMULA DERIVED IN A DIFFERENT LlMIT

Again, westart out with equation (3). However, at the outset of turbulence which
would indicate approaching a phase transition, weclaim that Fnh must approach 1. In
fact, Fnh will never reach one, for otherwise, the vessel would lift up out of the water.
Agood representative value for when significant, measurable squat sets in, is the limit
where Fnh approaches.7. Rememberthat sizable squat can never occur below Fnh .3.
It stands to reason that a largervalue for Fnh is needed because a largervalue indicates
morespeed relative to depth, and morespeed indicates morewater being flushed under
the keel. Due to the Bernoulli effect this is precisely what pulls the ship down.

Another way to view this is from energy considerations. As a vessel assumes
enough speed to generate significant squat, it comes one step closer to overcoming
its captive wave. Anexponential increase in hp is necessary to build up that speed,
however, because part of that hp is now being used up to pull the vessel down. This
happens to aircraft as well; as an aircraft approaches Mach 1 a sizable proportion of
the power is nowbeing expended in attempting to break free of its captive waveand
not just increase its speed another notch. When approaching Mach 1, an aircraft
experiences turbulence due to its stronger interaction with its resisting captive wave.
The increased hp necessary in a ship is due to the increased resistance from the captive
waveas the speed increases, and this increase in resistance (drag force) is not linear
in V. Power in crude terms is Force à"Velocity where the velocity is in the forward
direction, and the force is the retarding force acting against this motion. (We are
looking at the work done per unit time by an external agent, the engines of the ship.)
Since the retarding force for a solid object moving through a fluid at significant speed
is proportional to V2 (Raleigh equation (Serway &Jewett, 2004; Tipler, 2004)), the
power expended in driving a vessel forward must be proportional to V3. Part of this
power is what produces squat and wetherefore expect a V3 dependency for squat as
well at speeds of interest.

In the limit where Fnh approaches.7, the following approximation formula
works [10]:
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Fnh2/V[l- Fnh2) 2 -Fnh2 (10)

Then equation (3) reduces to

S/T = C3 à"Fnh3 (ll)

where C3, defined as C3 = 4.8 å CB à"B/ Lpp' , is a new constantwhich depends only
onthe characteristics of the ship. Equation (10) was first obtained by Schmiechen. We
note that in equation (ll), S/T is proportional to V3, as expected, versus the V2 ob-
tained previously in equation (5). We maintain that equation (ll) is a better simpli-
fied formula to calculate and approximate ship squat, versus equations (5) or (6), be-
cause of the above mentioned physical considerations. Experimental verification of a
V3 (versus V2) dependency has been obtained (Akudinov & Jakobsen, 1995) with a
model of the Herald of Free Enterprise.

For numerical estimates, we canagain assume that Lpp'/B 7. Then, numerically,
the relative squat can be determined from equation (1 1) to be

S/T 4.8 à"CB /7 à"V3/(g-h)3/2 (12)

CB /45 à"(V/Vh)3

This is a simple formula to remember and to workwith. ForV = 6.17 m/s = 12
knots and h = 10m, one obtains for S/T avalue of.16 CB. However, ifV = 6.17 m/s
and h = 5m,then the relative amount of squat is S/T =.468 CB, an almost three-fold
increase, even for vessels which are very finely formed indicated by low values for CB.
Equation (12) does not suffer from the restriction that 1.1 < h/T < 1.5 as equation (7)
does. Nor is the questionable approximation ofw 10 à"B for open waterways invoked.
If we are dealing with an open waterway in the sense that there is no breath restriction,
then the proper limit to take, mathematically, is w

4. Conclusion and Remarks:

Weclaim that Barrass' simplified formula, or any formula indicating a V2 depen-
dency for ship squat, cannot be correct at speeds where squat is significant. It is ob-
tained in an incorrect limit, and hence, cannot be valid. Ship squat is a hydrodynamic
effect relating to a ship overcoming its captive waveand approaching a phase transition.
Hence the Froude depth number should be approaching unity and not zero. Whenever
turbulence sets in, it is a sign that the retarding force is proportional to V2 versus V.
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Hence the power expended is proportional to V3. Since part of the power goes into
generating squat, S/T should also be proportional to V3. S/T being proportional to V2
holds only for relatively low speeds and steady state flow (Stokes equation (Serway &
Jewett, 2004; Tipler, 2004)), not indicated experimentally by the need for exponen-
tially increased hp or other conditions.

In fact, in several of Barrass' papers (Barrass, 1979a; Barrass, 1979b), it is rec-
ognized that the onset of ship squat is accompanied by the following quoted tell-tale
signs:

1) Wave-making increases at the for'd end of the ship
2) The ship becomes moresluggish to maneuver
3) The r.p.m. indicator will show a decrease. If the ship is in open water, i.e.

without breadth restrictions, this decrease may be 15% of the service number
of revolutions. Ifa ship is in a confined channel, this decrease in r.p.m. can be
about 20% of the normal value.

4) There will be a drop in speed. If the ship is in open water the speed reduction
mayamountto about 30%. If the ship is in a confined channel, the drop may
amount to 60% of service speed.

5) The ship may start to vibrate suddenly because of the entrained water ef-
fect, causing the natural hull frequency to become resonant with another
frequency.

These are all experimental manifestations of the onset of turbulent conditions,
when an object attempts to break free of its captive wave, and not low speeds and
steady-state flows.

Schmiechen has correctly identified the correct limit, and comeup with the correct
approximation. Hence weadvocate the use of equations (ll) or (12) as good bench-
marks to mariners for estimating squat. Note that equation (12), in particular, can be
used with relative ease using a simple hand-held calculator. The specific dimensions
of the ship do not come into play... only the block coefficient which is determined by
the general type of vessel.
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MODERN TENDENCIES OF SHIPPING DEVELOPMENT 

АТ BALTIC REGION AND THEIR lNFLUENCE ON 

ТНЕ PROJECTS AND EDUCATIONAL PROGRAMS OF 

REGIONAL MARITIME EDUCATION IN RUSSIA 

Elena Kozlova1 

1. Baltic Sea Region has historically played an important part in the internal as 
well as in foreign trade of Russia, especially in the ties of Russia with European states. 
Current regional situation in the Baltic Sea Shipping is characterized Ьу consideraЫe 
changes in the intensity of shipping, type and volume of the transported cargo, vessel 
types and in the list of the major cargo carriers. 

The following basic characteristics of the Region can Ье highlighted: 
- The volume of Russian cargo shipped across the Baltic Sea is rapidly growing and 

according expert's estimates will, Ьу the year 2010 reach 185 ml tons. Ву the year 2010 
25 ml tons of containers, 15 ml tons of coal, 11 ml tons of fertilizers will Ье shipped via 
the Baltic Sea. Current and forecasted Ьу the experts commodity turnover puts on а 
serious pressure on the transportation corridors and port facilities of the Region. 

- As а consequence, there is an active construction of new multi-purpose ports in 
the region, such as Port of U st-Luga С design capacity of up to 35 ml tons of cargo) and 
oil ports: Port of Primorsk and Port ofVitino), port complex in Batareinoe. 

For example, since the beginning of construction aggregate investments into con
struction of Port ofUst-Luga have amounted to RUR 10 Ыn. When the port reaches de
sign capacity it will ensure more than 25% of all port facilities needs on the Baltic Sea. 

Terminals for export shipping of oil are actively put into operation in the Port of 
Vysotsk. As of today the throughput capacity of this port amounts to more than 15 ml 
tons with future increase to 25 ml tons. 

Alongside with that there is active development underway of the existing transfer 
complexes with the simultaneous renewal of the technical equipment of the existing 
ports, first of all-the Greater Port of Saint-Petersburg. At that the priority is set on the 
development of complexes for handling expensive and environmentally safe goods. The 
new distribution-transfer complexes have been built in the Port of Vysotsk. 

In the last 4 years the volume of shipping via the ports of the North-Western Region 
of Russia increased Ьу 2,3 times 

1 Head of the lnternational Relations Department, Admiral Makarov State Maritime Academy 
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-onecansee sharp and manifold increase in the volume of oil and oil products ship-
ping across the Baltic Sea. Since 2005 there is active export of oil products from this
part of Russia by the Russian and European companies, mostly via the ports of Primorsk
and Vysotsk. The forecast for shipping of oil and oil products for 2010 amounts to 65
and 45 ml tons respectively, it is 3,8 times more than in 2003.
-Dueto harsh climate conditions of the Region the major part of the coastline of

the Baltic Sea and the Gulf of Finland as well as part of the Kaspian Sea is covered with
ice. Ice situation lasts from November till May, that is more than half a year. Due to the
activisation of the shipping situation there emerged a lot of new cargo carriers - large
international transport companies, but the management and the crews of the vessels
are not familiar with operation under ice conditions. Currently the largest tanker fleet
operators of the Region are such companies as: Stena, Sweden (operates 69 vessels with
the total deadweight of 6 ml tons) , the principal area of activity- shipment of crude oil
and oil products - is the leader of the world market on building high technology ves-
sels) , Sovcomflot (Cypress) , Tsakos Shipping (Greece) , Thenamaris Shipping, Capital
Shipping, Global Shipping.
-There is constantly growing interest of the Russian companies to the exploration

of the shelf deposits. Gazflot, a subsidiary company of Gazprom became a pioneer in
this field - it carries out operations on the shelf of the Russian Arctic seas and abroad,
using its ownfleet of vessels as well as attracting fleets of other companies. Lukoil is
also active in the construction of drilling platforms, including ice ones - oneplatform
has already been built in Kaliningrad area. The construction of several ice platforms
in The Pecherskoe Sea and at Sakhalin is planned yy the year 2010, drilling platforms
will be built in the Azov and Black Sea.
-Further containerization of world transportation, that is increase in the share of

goods being transported in containers can be seen in the Baltic Sea Region. For instance,
in the Port of Saint-Petersburg in the few last years the volume of container handling
has been on the rise - both in absolute values as well as in per cent. In the last 6 years the
Port of Saint-Petersburg has increased his share in container turnover amongthe ports
eastern coast of the Baltic Sea from 28% to 40%, having transferred in 2006 nearly
1559 thousand TEU. In its turn this surge in volume results in multiple load increase on
container terminals of Saint-Petersburg, Kaliningrad, Archangelsk, Murmansk,which
in many respects operate inefficiently, not coping with the newworkloads.
-Wecanalso see a sharp increase in passenger shipping in the Region. There is regu-

lar sea service between the capitals and the largest ports of Scandinavian countries and
the North-Western part of the Russian Federation by the passenger ferries of the largest
operator and manager of the Baltic passenger ferries and passenger vessels -"Silja Line".
In connection with the changing social situation in the Region there appeared rather
large number of small water crafts, large motor boats, private ocean going yachts. As a
result, there is a dramatic shortage of qualified personnel navigating these vessels.
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2. Against the background of the changing shipping situation there emerged the
whole range of problems of the sea navigation and related issues of maritime educa-
tion and training, which require their prompt scrutinizing and solution. They are as
follows :
-the necessity of operative development and enhancement of the currently existing

Vessels Traffic System at the Baltic, which can efficiently and safely cope with con-
stantly growing traffic on seaways.
-due to the active construction of oil terminals and the sharp increase in the ship-

ping of oil and oil products for the countries with sea borders at the Baltic the issues of
utmost importance became the issues of the safety of transportation, transshipment,
storage of dangerous cargoes such as oil and oil products, gas as well as a formation
of the system of response to potential emergencies and preparedness to spill liquida-
tion. At that, efficient solution of this problem in manyrespects depends on developing
cooperation amongbordering countries, expanding contacts between specialists and
exchanging experience in training of personnel, involved in environmental protection
programs.
-Starting with 2005 there is a noticeable interest of ship-owners exporting Russian

oil from the ports of Primorsk, Vysotsk and Vitino to the simulator training courses
for the navigators operating under ice conditions. It became necessary to organize a
full scale specialized training of the crews of the largest tanker fleet operators at the
Baltic.
-The necessity of scrutinizing the issues of environmental protection, including

target training of port and terminal representatives, who are responsible oil transship-
ment. In particular, this is referred to in the Order of the Government N2490 as of
13.08.2006, which introduces the licensing of the activities related to transshipment
of dangerous cargoes in ports and terminals.
-high demand for the organization of training of drilling platform specialists - op-

erating and maintenance of the drilling platforms and ensuring safety measures - in
particular training of the dynamic positioning operators (DP). The urgency of this kind
of training in the North-West of Russia is determined by the intensive exploration of
the oil and natural gas deposits on the shelf, which is connected with the operation of
drilling platforms, supply vessels and pipe-lay vessels, that is vessels requiring high
precision positioning. The Russian Federation does not have relevant experience, that
is why weare faced with considerable problems. The high cost of the equipment, spe-
cific character of DP systems operation, high degree of risk of the environmental pollu-
tion require special training using the equipment, allowing to simulate different vessel
types, navigation regions, operational conditions.
-There appeared a need for the training of port and container terminal specialists

to provide personnel for newly commissioned port facilities, as well as for the effective
reorganization of operations of already existing structures with the aim of optimization
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of the efficiency of ports operation as elements of a logistics chains and acceleration of
container handling in ports.
-There appeared a need for the proper training of persons navigating small size

ships and inspectors of the bodies, which control the operations of small size ships and
additional training of the personnel of passenger vessels of the European lines, which
call ports of the Region.

3. Keeping in mind regional, market and industry requirements starting from 2005 -
2006 Admiral Makarov State Maritime Academyinitiated the whole range of newproj-
ects, training programs, developments aimed at the solution or at least smoothing out
the problems that have emerged.

-The regional system ensuring safety of navigation in the Eastern part of the Gulf of
Finland was developed and commissioned. The system includes efficient monitoring of
vessels (upgrarded VTS RASKAT) , increasing navigation efficiency within the sea coast
area, environmental protection.

The training center for the VTS operators and sea pilots has been established at the
Academy.Workstations for the training of operators have been connected to all three
leading manufacturers ofVTS equipment -Tranzas, MKIS, MKIS+.

Serious attention is being paid to the psycho-physiological aspect training of the
above specialists. Together with the specialists from Saint-Petersburg Military Medi-
cine Academy a laboratory of psycho-physiological testing and counseling wascommis-
sioned. The entire process of training and testing of pilots complies with the normative
base and peculiarities of piloting practically in all ports of the Russian Federation, which
have pilot services and are equipped with VTS (more than 15 ports), in the first place
in the ports of the North-Western Region of the Russian Federation.
-FromNovember2006 the Academy carries out an educational course on trans-

shipment of dangerous cargoes for the management and operational personnel of the
ports who are involved in transshipment of the dangerous cargo. Upon a completion
of the course one can receive a certificate required for granting the Companya license
for transshipment operations.
-Asimulator for the prevention of oil spills and fighting the consequences of oil

pollution was set up at Admiral Makarov State Maritime Academy with the financial
support of the Ministry of Transport. The simulator can model various navigational
and meteorological conditions similar to actual conditions in the region an accident.
The simulator use allows for conducting full scale exercises with the participation of
the specialists from different services and departments with the aim of improving their
interaction while responding to oil spills.

In the period of 2005-2006 the Russian-Finnish project SUMMERI, aimed at the
ensuring safety of shipping and environmental protection in the Gulf of Finland was
fulfilled. The objective of the project - development of the harmonized system for train-
ing oil pollution response specialists in Russia, Estonia and Finland.
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(The risk of an accident is always present - emergencysituation in the Baltic Sea
in February 2007 with the Greek tanker with 110 thousand tons of oil onboard). This
project consolidated the drive of the parties to join efforts in the preparation of oil pollu-
tion response specialists keeping in mind formation of unified approach to the solution
of the problem of the efficient personnel interaction while reacting to oil spills.

.The project was financed by the European Union with the funds allocated for the
development of transborder cooperation in the Baltic Sea Region and Gulf of Finland.

Within the framework of the project a regional Crisis ManagementCenter wasestab-
lished with regional branches in Saint-Petersburg (on the basis ofAMSMA) , Tallinn and
Kotka. The project is unique all branches are connected into one network for perfecting
of interaction of forces of Russia, Estonia and Finland in response operations. The Rus-
sian party foresees active participation of the Administration of Saint-Petersburg acting
through the Committee for Natural Recourses and Environmental protection.

The Crisis Management Center has been set up with the following objectives in
mind:
-analytical forecasting of the emergency situations development
-expert study of the oil spill response scenarios
-conducting training and exercises for perfecting interaction
-specialized training of personnel - there are 6 different programs
Aneffective instrument for efficient management and elimination of emergency

situations has been created. Moreover, the unique system of information, analytical
and expert support for the decision making in the course of response operations has
been formed.

In parallel with the creation of the Crisis Management Center the work onprepara-
tion of the set of documents on crisis management -methodology, procedures, certifi-
cation, specifications of the equipment is underway. Preparation is carried out by the
State Rescue on the Sea Service of the Russian Federation and AMSMA.

The study of the reaction to possible emergency situations by the coast forces and
authorities - joint educational programs for the prevention and response to oil spills
for the specialists of sea ports administrations, EMERCOM,special sea inspections,
oil terminals, nature managementcommittees have been prepared and implemented
jointly with the Swedish Maritime Administration. The project was in part financed by
the Ministry of Foreign Affairs of Sweden. In 2006 -2007 16 seminars on oil pollution
response were held.

FromMarch 2006 AMSMAis conducting training of rescuers from accident and
rescue teams, working on prevention and response to oil spills. Preparation has been
approved by the Central attesting commission of the transport complex of the Russian
Federation.
-aprogram for training of the onboard personnel working under ice conditions

has been developed. Training of not only Russian, but Greek, Romanian, Bulgarian,
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Spanish, Canadian, British officers on the specialized simulator are being conducted.
At that, teaching is conducted not only in Russian but in English as well - this is a new
experience for our region. For the period of 2005 - 2007 more than 200 specialists of
the largest tanker fleet operators at the Baltic.

The training program includes theoretical part, which is conducted by the teachers
from the Arctic department, including familiarization with different types of ice, com-
pactness of ice, individual navigation and navigation with an ice breaker, maneuvering
and mooring under ice-conditions. Practical part is being conducted on an ice simulator
featuring models of the Primorsk and Vysotsk ports for perfecting elements of tanker
navigating and maneuvering under various ice conditions. Training is conducting with
the participation of ice pilots, who have experience of working in the Arctic. Simulator
visualization is as close to the reality as possible - it allows to simulate vessel movement
in crushed ice, ice field, movementin ice canal and canal compression, navigating in a
convoybehind an ice breaker, entry into the ice. It is possible to track down the stress
onthe hull of the vessel.

Within the framework of this project AMSMAworksjointly with Finnish education-
al organizations in order to organize practical training onboard a line Finnish tanker
in real life conditions of winter navigation in the Gulf of Finland. In order to attain this
goal the groups of trainees go to Kotka, Finland for 3 days of training practice.

In order to enhance and upgrade hard and software base of the simulator in the end
of 2006 AMSMAsigned an agreement with "Aker Arctic Technology" for the joint devel-
opment of the mathematical models of vessels for simulators used for training in navi-
gating under ice conditions. For instance, upon the order of "Stena Bulk" mathematical
models ofAframax and P-maxtankers were designed and installed on the simulator.

The "Aker" companyhas been involved in research and developed, design activities
in the area of shipbuilding for Arctic conditions since 1960 and currently is one of the
world's leading companies in this field. It is also planned to carry out joint educational
courses in the model ice basin belonging to "Aker"..

The TACIS MSGOF (Maritime Safety in the Gulf of Finland) project has been ap-
proved and is nowunderway. The project is focused on summarizing of the European
experience of simulator training for navigation under ice conditions, development of
training methodology, preparing recommendations for the necessary level of compe-
tence. AMSMApartners in this project are Helsinki University of Technologies, Kotka
Research Institute, Saint-Petersburg State Maritime University. Improvement of the
training methodology for navigation under ice conditions will allow to decrease the
degree of risk of possible accidents with vessels in the Gulf of Finland in the winter
period.

From the beginning of 2007 the Academy gained newexperience in this area -
preparation of trainers in this field for other training and simulator centers (Norwegian
Simulator Center and "Marstal" Navigation school, Denmark).
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Another proof of the high level of training for navigation under ice conditions in
AMSMAwasourwinning of the tender, announced by the Finnish Marine Administra-
tion for making a study DVDfilm for the training of the crews for navigation under ice
conditions. The executor of works under this tenderjointly with AMSMAare the Finn-
ish company "Deltamarin"(sea engineering), Finnish state operator of ice breaker fleet
Finstaship and Meriturva training center.
-The project "Dynamic Positioning Simulator" has been implemented at AMSMA

in 2006-beginning of 2007. The aim of the project is creation of the training complex
in this field of training for the crews of the vessels (mostly - supply vessels), which are
servicing drilling platforms. Until nowtraining of the drilling platforms operators was
carried out only at foreign centers - in Norway,Holland, Great Britain, Singapore.

The simulator for 4 bridges and 2 models of vessels has been equipped In order to
ensure high level of training of simulator instructors they have been sent for training
to Aberdeen Training Center in Great Britain, which is recognized as one of the world's
best in the field of training of drilling platforms operators.

Currently, training of the crews for the Russian company "Gazflot", which is ser-
vicing drilling platforms and Azeri company Svire Pasific (Baku) is underway. In the
course of 1,5 years about 50 navigators have completed this program. In June voluntary
certification of the course was successfully carried out in the Nautical Institute (Great
Britain). That was necessary to extend the scope of potential and real customers for
this kind of training.
-In the middle of 2006 AMSMAwascertified to carry out training programs for the

crews of small size vessels by the EMERCOMof the Russian Federation and became
the first certified center in the Russian Federation for training of the small size vessels
crews. Training is conducted with the help of simulators using mathematical models
of small size vessels and tugboats, the simulator is equipped with the captains seat for
navigating modern ocean going motor yacht.

Also, AMSMAhas wona tender announced by the Inspection for small size vessels
for the training of the inspectors and has been conducted this type of training since
2006; for the period of 2006 -2007 240 inspectors were trained.

Upon a request from the management of "Silja Line" 6 groups of ferry navigators
of this company have undergone targeted simulator training aimed at the passage of
ferries into the Port of Saint-Petersburg. The basic parts of the training were passing of
the ferries through Saint-Petersburg sea channel, maneuvering in the port harborage
in strong wind, interaction of the crew and pilot and shore services, peculiarities of
mooring in the Port of Saint-Petersburg. To make training as close to real conditions
as possible, before the preparation of the simulator training programs specialists from
AMSMAwenton a voyage aboard the ferry.
-in 2007 the "Containership" project wasdeveloped and approved by the European

Union. The project is aimed at the training of personnel of the ports, servicing container
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terminals. The training program and requirements specification for the installation of
the cargo handling simulator for the personnel are being developed within the frame-
workof the project.

The joint program with the Russian Maritime Register of Shipping has been de-
veloped and implemented on the regular basis. The aim of the program is to provide
training to the managementof the companies regarding the issues of organization of
shipping goods (cargo) in containers.

Thus, in conclusion one can say that regional maritime education of the North-
West of Russia promptly reacts to the current requests of the modern shipping industry
in particular as well as developing economyof the region in general. The market of
maritime educational and research and development services offers study programs,
scientific-research and methodology developments, technical solutions thus creating
modern comprehensive educational infrastructure facilitating further favorable and
safe development of shipping and economyof the North-Western Region of the Rus-
sian Federation.



SнrPPING CoмPANIES Po1rcY то lмPROVE 

ТНЕ SEAFARER'S COMPETENCY 

Radu Hanzu-Pazara 1, Paulicii Arsenie2 

ABSTRACT 

The preseпt paper waпts to preseпt how it is possiЬle to build stroпg relatioпship 
betweeп shippiпg compaпies апd seafarers апd through the compaпies to have com
peteпt seafarers оп board their vessel. 

There is ап ideпtified апd global пееd to improve the image of the shippiпg iпdustry 
апd the attractiveпess of the seafariпg professioп, if competeпt people are attracted iпto 
it. Suggestioп for improvemeпts iпcludes better rewards, а differeпt or chaпged ship
board eпviroпmeпt, improved workiпg апd liviпg coпditioпs, better commuпicatioпs 
betweeп ship апd shore апd seafarers апd their families. The decisioп takers should 
listeп more to the seafarer апd get closer to the coпtemporary life at sea, to uпderstaпd 
their difficulties better. More atteпtioп might Ье paid to supportiпg families, scholarships 
for seafarer's childreп, better medical iпsuraпce for their families, better ideпtified career 
path, or at the very least, more iпformatioп about the liпk betweeп seafariпg апd the 
maritime iпfrastructure. The recruitmeпt must Ье dопе accordiпg to iпternatioпal regu
latioпs, but it is importaпt to take care of а seafarer' пatioпality апd cultural persoпality. 
Regular courses are пecessary to keep the competeпcy level of seafarers up to date. 

Compaпies пееd to have specialized departmeпts for recruitmeпt regardiпg area 
of workiпg оп board, as deck or епgiпе, with good professioпal people, аЫе to decide 
the right level of seafarers' competeпcy апd, if пecessary to recommeпd the proper 
traiпiпg to reach this level. 

I. INTRODUCTION 

From the begiппiпg of пavigatioп activities there exist two participaпts, which must 
Ье iп stroпg relatioпship: the owпer, shippiпg соmрапу апd the seafarers. Опе without 
the other сап't comply their activities апd aspiratioпs. 

1 Assistant Professor, PhD candidate 
2 Lecturer, PhD Constanta Maritime University 
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For these reasons both of them have to be able to offer satisfaction through compe-
tence and high level of skills. The competences and skills are reached through necessary
level of acknowledge, as education and training.

Inside the company people able to coordinate the activities, good managers and
personally well known people realize these. Is difficult to use for recruitment of sea-
menpersons whonever live on sea or didn't have contact with this activity. To be able
to ask, first you must be a good connoisseur of activity, live inside and have had a good
reputation in activity.

Onthe other side, as seafarer, the first requirement is to prove to have the proper
training and skills for this activity.

Manycountries have specialized schools for teaching navigation and engineering
for marine activity. In the past, the seamen were accepted only if they wanted to par-
ticipate in activities on board vessels, without any special training, in the present time,
in accordance with the Conventions and Regulations active in domain, these must be
first trained and after accepted onboard.

The STCWConvention present the minimumstandards required, but manyshipping
companies have their ownlevels of training and offer this training to their employees.

This relation, company-employees, is able to be a good one, if, the companies pass
over their ownnecessities and cover someof the seamen necessities, as, a good life on
board, safety and security in working process, a good life ashore, care of their family
through social programs, possibility to advance inside the company in case of a good
activity and manyothers.

2. Improvement of Shipping Companies' Policy

Anumberof threads appeared to emerge from both the formal contributions and
interventions, which support the concern, felt about the growing shortage of quality
recruits for both ship and shore, and the potential which this problem has to grow to
serious proportions. The lack of reward throughout the industry, its lack of positive
images and the fact that marine transport is "taken for granted" are handicaps which
need to be addressed.

There is an identified and global need to improve the image of the industry and the at-
tractiveness of the seafaring profession, if good people are to be attracted into it. Suggestions
for improvement include better rewards (more money) , a different or changed shipboard
environment or updated organisation, improved working and living conditions, better
communications between ship and shore and seafarer and family. It is suggested that deci-
sion takers should listen more to the seafarer and get closer to the contemporary life at sea,
to better understand their difficulties. More attention might be paid to supporting families,
such as the financing of scholarships for the children of seafarers. It is suggested that there
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should be a moreformal, better identified career path (or at the veryleast, moreinformation)
about the link between seafaring and the maritime infrastructure. If the skills base of Euro-
pean countries is to be enhanced or evenpreserved a fresh look perhaps needs to be taken at
incentives to employ European seafarers, and to encourage their recruitment and retention.
The blame culturand the increasingdesire to criminalise thosewho makemistakes is a serious
problem that puts good managers off the industry and makes the attraction of good seafarers
into the profession very difficult. It is a disincentive to the industry as a whole, not a positive
encouragement to addressing the problems of human error.

Anopen culture within the company, where seafarers can report and discuss acci-
dents and incidents and near misses would be an improvement to one in which seafarers
are afraid to reveal such matters.

It is recognised that "under-qualified crews just won't work in the demanding and
sophisticated ships of the present and future". There is thus concern about whether
sights have been set too low with the STCW 95 requirements, which is manifesting
itself, in general unease over the IMO "White List". There is great concern that chaos
will result from individual administrations and even companies putting their ownin-
terpretations on the acceptability from abroad. Nevertheless, the White List is seen by
manyas a useful instrument which indicates a certain minimumstandard. There is
uncertainty about howmuchit is the responsibility of the company to train and develop
trained labour sources with some regarding this as a public responsibility, others that
of the employer. Training with simulators wasseen as offering morepotential than that
of more theoretically based training

3. Seafarer's Safety Culture Through Competence

The STCWCommitteerecognized the need to promote technical knowledge, skills
and professionalism of seafarers. Resolutions draws attention to the role of the revised
Convention in the improvement of seafarer competence but also made recommendations
onthe selection of personnel exhibiting the highest standards of professionalism; encour-
agement for the training of junior officers and the adoption of measures to encourage
pride of service and professionalism in the personnel that shipping companies employ.
Someof these ideas perhaps sound a little old-fashioned these days but to meet the aim
of the safety culture, it is in the professionalism of seafarers that it must take root.

That culture is more than merely avoiding accidents or even reducing the number
of accidents, although these are likely to be the most apparent measures of success. In
terms of shipboard operations, the competence to do the right thing at the right time
in response to both normal and emergency situations is part of the training required to
meet the STCW Convention standards. The quality and effectiveness of that training
will play a significant part in determining the attitude and performance -the profession-
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alism - the seafarer will subsequently demonstrate in his, or her, work. Andthe attitude
adopted will, in turn, be shaped to a large degree by the "culture" of the company.

It is relatively unusual for new types of accidents to occur on board and manyof
those that continue to occur are due to unsafe acts by seafarers. These errors, or more
often violations of good practice or established rules, can be readily avoided. Those who
makethem are often well aware of the errors of their ways. They mayhave taken short-
cuts they should not have taken. Most will have received training aimed at preventing
them but, through a culture that is tolerant to the "calculated risk", they still occur. The
challenge for trainers and training, and managers ashore and afloat, is how to minimize
these unsafe acts, how to instill the skills, and importantly the attitudes, necessary to
ensure safety objectives are met. The aim should be to inspire seafarers towards firm
and effective self-regulation and to encourage their personal ownership of established
best practice. Internationally recognized safety principles and the safeguards of best
industry practice have to become an integral part of an individual's ownstandards.

The competence-based approach at the heart of the STCWConvention seeks to iden-
tify those skills that are keys to safe and efficient shipboard operations. The Convention
does not, and could not, identify all of the myriad of competences that are required in
every situation on every type or size of ship. It concentrates on the core competences and
establishes the specification of the minimum international standard for those competenc-
es. The training requirements in the STCWConvention almost certainly therefore require
amplification to meet the demands of manysectors of the shipping industry. Nevertheless,
the revised STCWConvention forms a sound foundation for safe ship operation. Many of
the accidents and incidents that continue to occur could arguably have been prevented
had seafarers met the minimumstandards of competence and owners and managers ful-
filled their obligations in the STCWConvention and Code. The STCWCode, recognizes
the importance of establishing detailed mandatory standards of competence and other
mandatory provisions necessary to ensure that all seafarers are properly educated and
trained, adequately experienced, skilled and competent to perform their duties.

4. Seafarer's Training Process

At first sight the familiarization training for those newto the sea is very basic and,
perhaps to manyseafarers rather obvious, covering as it does such issues as safety in-
formation, emergency signals and what to do in the event of certain incidents. Unfortu-
nately however, before the introduction of this mandatory international requirement,
the safety of the newseafarer maynot have been a priority and, in too manycases, simple
instruction in basic safety matters wasignored. Yet, if we are to instill the safety culture
in all who go to sea, what could be more appropriate than receiving familiarization in
safety before being assigned work on a sea-going ship?
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Company responsibilities for familiarization training are not limited to those
unfamiliar with life at sea. For those who are newlyjoined and taking up their duties
as master, officer or crew, companies have a responsibility to familiarize them with
the ship's arrangement, equipment, procedures and characteristics relevant to both
routine and emergency duties. For those seafarers newto a particular company's
ship, this introduction will establish at the outset the "culture" of the company.
Where appropriate importance is given to ensuring sufficient time is made avail-
able, requirements are carefully explained and safety issues are given priority, the
seafarer will doubtlessly adopt the same methodical and safety-oriented approach
to his duties.

Faced with the opposite scenario: a poor, rushed ineffective familiarization with
his new ship, the average seafarer is likely to adopt the same approach to his duties,
possibly with dangerous and expensive results. There is therefore a clear benefit to be
gained from investing time and effort to develop a culture of safety within a company;
starting with the first impressions gained during familiarization training.

Asafety culture cannot be engendered within an organization by order or decree
but must be inherent in the way a company operates and a seafarer responds to the
demands of his job. The professional response needed from the seafarer can however
be developed and encouraged through appropriate training.

The STCWConvention contains criteria for evaluating competence. These criteria
strongly support the adoption of a professional approach to the functions undertaken
onboard through recognition of, and demonstration of the application of, established
principles and procedures. The application of these principles and procedures should
ensure the maintenance of international standards and the development of a safety
culture. If the company environment supports rather than resists these norms, then
the culture of the short-cut or "near enough is good enough" approach will be effec-
tively nullified. For the higher levels of training the approach goes further. The criteria
established for evaluating competence are strongly safety culture-oriented as they are
proactive and in manycases require the seafarer to demonstrate his ability to promptly
and fully identify potential non-compliance.

Those officers who can really make a difference to the culture on board are those in
the highest managementpositions. Indeed, one of the competences required for certifi-
cation is to organize and manage the crew.In order to meet the criteria for evaluating
competence, a potential managementlevel officer (master, chief mate, chief or second
engineer) must ensure that the crew are allocated duties and informed of expected
standards of work and behavior in a manner appropriate to the individuals concerned.
Setting expected standards and acceptable behavior are at the heart of developing and
maintaining a safety culture on board.

The manner in which the message is conveyed is also important in these days of
multi-cultural and multi-lingual crews. Harsh words and treatment may bring about
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acceptable standards and behavior in the short term but, without the right approach,
a proactive and self-regulating safety culture is unlikely to thrive.

The same holds true for those who are involved in the managementand operation
of the ship. If the activities of those who work in the shipping company ashore are not
guided by the same safety principles they are unlikely to thrive in isolation on board.

Responsibility for establishing the operational culture on board lies with the com-
pany and is a clear objective of the ISM Code. The difficulty for the seafarer, particularly
the master at times, is maintaining the safety first approach in the face of pressures
outside of the ship and company. Pressures from port authorities, pilots, stevedores,
agents and others with an investment in the ship and its cargo but not necessarily an
interest in the safety of the crew. Clear and unequivocal guidance and support from the
company, as required byboth STCWand the ISM Code, are vital to maintain the safety
culture on board in the face of these pressures.

The wayforward is, on die face of it at least, clear. Seafarers need to be adequately rest-
ed before assuming their responsibilities if they are to do so effectively and efficiently.

Regrettable is that the safety culture is not yet sufficiently strong or widespread for
those involved to see the benefits of adopting working practices that prevent fatigue
without having them established internationally.

The essence of a safety culture is taking the safe approach rather than necessarily
the quickest, easiest or cheapest. When faced with a task to be done or an objective
to be met the seafarer must makedecisions on the information available using sound
principles and procedures to guide him, orher. The principles to be observed for watch-
keeping on the bridge, in the engine room, at sea and in port are not newbut provide
the foundation for safe watchkeeping. The overriding Objective of these principles is
safety in maintaining a watch on board. The issues to be considered are clear and the
safe approach made explicit. The watchkeeper adopting fully the principles in STCW
will have embraced the principles necessary for the development of a safety culture.

Once developed and instilled in a seafarer, the safety culture has to be maintained.
The STCWrequirements and responsibilities on companies, coupled with the introduc-

tion of the safety managementsystems required by the ISM Code, should ensure that the
working environment on board is a safe one. The ISM Code objectives of continuous im-
provementin safety managementskills should establish the climate for an on-going commit-
mentto safety. In this climate the well-trained and professional seafarer can properly adopt
the safety culture so necessary to the successful completion of any maritime venture.
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5. Companies Involved in Seafarer's Family Life

In many countries families are very important for seafarers, in spite of the short
time spent with the family. According to the present policy of working at sea, usually
the time spent at home is shorter than period at sea, like 4 to 6 months on board with
2 to 3 months ashore. During time of on board activity, the family keeps contact with
the seafarer through company.This fact must conduct to a pleasant relation between
family members and company personnel responsible for this.

The company have obligation to take care of the seafarer's family in order to obtain
a good response from this in his activity on board. In case of worries about the home
family, the activity of seaman onboard will be seriously affected.

Manyofficers and crewmembersworkat this momentinside offoreign or interna-
tional shipping companies and the contact with the families is done via the company
agent in the country of origin.

Almost all companies have a department for personnel managementor person-
nel relations, department in charge with the social relations of the company. But, the
agency in the seafarer's native country doesn't have one.This part of activity is covered
by the personnel manager or by the one of the agency employees. As usual the agency
has only one manager, whois the ownerof the agency, the other person always covers
this responsibility. This person can be one without social relations skills and for this
reason can result communication problems, problems that affect the seafarer and ship
ownercompanyin the end.

At this momentin Romania over 80% of seafarer's are under contract with an inter-
national shipping company. The good payment level and work conditions are the first
elements in their decision. Anywaythis option has the inconvenience of non-payment
of social and medical insurance to the state administration. In manycases the seafarers'
wives are housewives and neither of them have the insurance covered. Solution is the
private medical insurance and private allowance.

Agood solution will be for the company to undertake the responsibility of covering
these insurances and in this way to fidelities his employees. From the company point of
view, the seafarers are insured by company insurance, ship insurance and P&I insurance.
These insurances are available only on duty period not and on time spent at home.

The contribution to the retirement found also must be supported by the company,
even if for the period of activity inside the company, on board their ownship.

Usually the seafarer's children are attracted by a career on the parents steps, that
is a career at sea. Manyof these follow a medium or high form of training, in maritime
lyceum and universities according to the parents' rank. The attraction is generated by
the stories about the life at sea and the adventure aspects of this.
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Companycan interfere in this problem through a scholarship accorded to this young
future seafarer, in this way stimulating their efforts for a high level of training and, in
the end to have a good professional person onboard.

6. Conclusions

The level of competences for seafarers can be reached in manyways.The minimum
level of these are stated in present Conventions in force, but for a good operation of
ships need to pass over these, to reach the high standards of training, to have seafarers
familiarized with the latest technology used in navigation and for the ship engine.

The first step can be done during their school training, using the technology as
simulators and the presentation of the present and future state of maritime industry.
Ships evolved and implicit must evolve the people who workonit. Maybe, for the mo-
mentthere is a period of stagnation in interest for this industry, but the future can be
very attractive for the people interested to perform a career in the area.

After the training standard is reached, the shipping company must do the next step,
in order to wake up the interest of the seafarers to stay in this industry. In this way,
companies have to make few changes of their policies and conceptions and to start a
newage of the owner-employee relation. Implication of company in the private life of
the seafarers will be made with precautions, preparing for these activity persons with
a good skill in social and personal relations.

The persons on board the ships are very affected by the events produced at home
and to avoid these, the company can develop a program to sustain the seafarers' fami-
lies, this including the insurance covering, interest about family problems and scholar-
ship for the seafarers' children interested to follow this career.
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i. Introduction

The International Safety Management (ISM) Code was adopted by the IMO As-
sembly at its eighteenth session on the 4* of November, 1993, by resolution A.741 (18).
The mandatory requirements of this Code, which were included in the SOLAS Conven-
tion as chapter IX in 1994, aim at assisting shipping companies in the development of
a safety management system to meet the SOLAS provisions. In November 1995, the
nineteenth IMO Assembly adopted guidelines for the implementation of the ISM Code
by Administrations (resolution A.788(19). The guidelines provide information on the
survey and certification procedures that will be applied by governments. It should be
noted that the ISM requirements will be implemented through national legislation by
flag administrations, and shipping companies should make themselves familiar with the
rules and procedures that are applicable to them, in addition to the organization and
conduct of internal auditing, which - according to Section 12 of the ISM Code - should
be carried out to verify whether their safety and pollution prevention activities comply
with their safety management systems. The success of the ISM Code depends on effec-
tive internal auditing by shipping companies.

2. The Objectives of the ISM Code

The objectives of the Code are to ensure safety at sea, prevention of human injury
or loss of life, and avoidance of damage to the environment, in particular to the ma-
rine environment and to property. Therefore, the safety managementobjectives of the
Companyshould:

à" provide for safepractices in ship operation and a safe working
enviro nment;

à" establish safeguards against all identified risks; and
à" continuously improve safety managementskills ofpersonnel ashore and

aboard ships, including preparing for emergencies related both to safety
and environmental protection.

(ISM Code, 1.2, Objectives)

It is clear that identification of risks is a prerequisite to the preparation of safety
drills, the success of which depends on the preparation of safety checklist.
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3. Assignment of Responsibilities

Abasic feature of the ISM Code is the clear assignment of responsibilities to ensure
proper implementation of the ISM requirements. For example, to ensure the safe op-
eration of each ship and to provide a link between the company and those on board,
every companyshould designate a person or persons ashore having direct access to the
highest level of management.

The master's responsibility with respect to implementing the ISM Code is clearly
defined. The master is responsible for:

à" implementing the safety and environmentalprotectionpolicy of the
Company;

à" motivating the crew in the observation ofthatpolicy;
à" issuing appropriate orders and instructions in a clear and simple manner;
à" verifying that specified requirements are observed; and
à" reviewing the SMS and reporting its deficiencies to the shore based

management.
(ISM Code, Item 5)

The responsibilities of the shipping company are also clearly defined. A shipping
company is responsible for ensuring that:

à" the master is qualified for commandand fully knowledgeable of the
Company'sSMS;

à" each ship is manned with qualified, certificated and medically fit seafarers
in accordance with national and international requirements;

à" procedures to ensure that newpersonnel andpersonnel transferred to new
assignments related to safety and protection of the environment are given
proper familiarization with their duties;

à" allpersonnel involved in the Company's SMShave an adequate
understanding of relevant rules, regulations, codes and guidelines;

à" procedures for identifying any trainingwhich maybe required in support
of the ISM requirements are established; and that

à" the ship'spersonnel are able to communicate effectively in the execution of
their duties related to the SMS.

(ISM Code, Item 6)

323



WorldMaritimeExellence=^==^=^===:==:^==:^=:=

4. Emergency Preparedness

The ISM Code stresses the importance of being prepared to face emergencies
through the preparation and execution of safety drills. The Company should establish
procedures for the preparation of plans and instructions for key shipboard operations
concerning the safety of the ship and the prevention of pollution. The various tasks in-
volved should be defined and assigned to qualified personnel. The ISM Code requires
shipping companies to :

à" establish procedures to identify, describe and respond to potential emergency
shipboard situations;

à" establish programmes for drills and exercises to prepare for emergency actions;
and

à" provide for measures ensuring that the Company's organization can respond at
any time to hazards, accidents and emergency situations involving its ships.

It is clear that the ISM Code follows a systematic approach to the issue of safety
which comprises (1) identification ofpotential emergency situations, (2) preparation of
effective safety drills, and (3) ensuring the efficacy of safety drills by using the technique
of analyzing each macrohazard into its micro hazards and designing the required safety
checklist.

5. The Concept of Macro and Micro Skills

Animportant feature of the STCW95 Code is the analysis of macro skills into their
constituent micro skills. In the STCW 78 macro skills were presented without further
analysis. This was remedied in the STCW95 Code which presents Competency Tables
containing the micro skills required to practicing a macro skill, which is the basis of
preparing safety checklists. Table 1. illustrates this point:

Table 1. The Micro Skills of Handling a Ship
C o m p e te n ce K n o w le d g e , U n d ersta n d in g a n d P ro fi cien cy

M an eu ver a n d h an d le a M a n eu ve rin g an d h a n d lin g a sh ip in all co n d itio n s, in clu d in g :
sh ip in all co n d itio n s. 1 . M a n euv ers w h en ap pro ach in g p ilot station s an d em b ark in g o r

d isem b arkin g p ilo ts w ith du e re gard to w ea th er, tid e , h ea rd ea ch an d
sto pp in g distan ces.
2 . H an d lin g sh ip in riv ers, e stu arie s an d restricted w aters, h av in g reg ard
to th e effects o f curre n t, w in d a n d restricte d w ater o n h elm resp o n se .
3 . A p p lication o f co n stan t rate o f tu rn tech n iq u es.
4 . M a n eu v eri n g in sh allo w w a ter, in clu din g th e red u ctio n in u n d e r- k ee l
cle aran ce cau sed b y squ at, rollin g a n d p itch in g .
5 . In tera ctio n b etw een p a ssin g sh ip s an d b etw ee n ow n sh ip an d n e arb y
b an ks (can al effect).
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6. Berthing and unberthing under various conditions of wind, tide and
current with and without tugs.
7. Ship and tug interaction.

Use of propulsion and maneuvering systems.
9. Choice of anchorage with one or two anchors in limited anchorages
and factors involved in determining the length of anchor cable to be used.
10. Dragging anchor, clearing fouled anchors.
ll. Dry-docking, both with and without damage.
12. Management and handling of ships in heavy weather, including
assisting a ship or aircraft in distress, towing operations, meansof keeping an
unmanageable ship out of trough of the sea, lessening drift and use of oil.
13. Precautions in maneuvering to launch rescue boats or survival craft in
bad weather.
14. Methods of taking on board survivors from rescue boats and survival!
craft.
15. Ability to determine the maneuvering and propulsion characteristics
of commontypes of ships with special reference to stopping distances and
turning circles at various drafts and speeds.
16. Importance of navigating at reduced speed to avoid damage caused by
ownship's bow waveand stern wave.
17. Practical measures to be taken when navigating in or near ice or in
conditions of ice accumulation on board.
18. Use of, and maneuvering in and near, traffic separation schemes and
in vessel traffic services (VTS) areas.

(Source: STCWCode Competency Tables)
It is the analysis of a given macro activity into its micro activities which enables the de-

signer of a safety checklist to check the performance of each micro activity. Another example
of this type of analysis is the scenario of a fire exercise checklist presented in Table 2.

Table 2. Sample Checklist Based on Micro Skills Scenario ofa Fire Exercise
# C h e c k lis t C h e ck

1 A r e  m u s te r  lis ts  p o ste d  co n s p ic u o u sly ?

2 A r e  m u s te r  lis ts  fu ll  u p  to  d a te ?

3 W a s  th e  fire / e e n e ra l  e m e rg e n c y  a la rm  so u n d e d  c o rre c tly ?

4 D id  a ll  th e  c re w m e m b e r s  a p p e a r  to  b e  fa m ilia r  w ith  th e ir  d e s ig n a te d  m u ste r

sta tio n s?

5 W e r e  a ll  th e  c r ew m e m b e rs  w e a rin g  th e ir  life ia c k e ts ?

6 W e r e  a ll  life ia c k e ts  w o rn  c o rre ct ly ?

7 W e r e  a ll  c re w m e m b e rs  w e a rin g  s a fe ty  h e lm e ts ?

8 W a s  it  p o ss ib le  to  d istin g u ish  o ffi c e r s  fro m  r a tin g s ?

9 W a s  a  r o ll-c a ll  h e ld ?

1 0 D id  th e  c r e w  a p p e a r  a t  th e ir  fir e / g e n e r a l  e m e r g e n cy  m u s te r  s ta tio n s

p r o m p tly ,  s u ita b ly  c lo th e d ?

l l W e r e  th e  c h e c k lists  u se d  d u r in g  th e  ro ll-c a ll?

1 2 W e r e  fir e  p a rtie s  p r o p e rly  b r ie f e d  a n d  d isp a tc h e d ?

1 3 W a s  th e  e m e r g e n c y  fire  p u m p  a c tiv a te d  w ith o u t  d ifficu lty ?
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14 D id th e design ated crew m em bers appear to be fam iliar w ith the operation of

the em ergency fire pum p?

15 W as a satisfactory head of w ater pressure obtained?

16 W ere hoses and nozzles used correctly? ÎH ^̂ ^̂ ^̂ ^̂ HI
17 W as the fire-fi ghting strategy appropriate to the situation? (e.g., sufficient

h oses, boundary cooling, w ater w alls, etc.)

18 W ere portable fire extinguishers used correctly?

19 W ere fi re-flaps, rem ote closing appliances and other safety devices tested

during th e exercise?

20 W as th e breathing equipm ent w orn correctly?

21 W ere spare cylinders available for use? IH I

22 D id crew m em bers appear to be fam iliar w ith the operation of th e breathing

eq uipm ent?

23 W as a lifeline attached to each crew m em ber usin e breathing equipm ent?

24 W as the casualty rescued prom ptly and safely?

25 W as th e stretcher used correctly?

26 W as first aid adm inistered prom ptly and correctly?

2 7 D id the crew m em bers appear to com m unicate effectively?

28 D id the crew m em bers function w ell as a team ?

(West of England, 1 995, Ship SafetyAppraisal)

6. The Principles of Designing and
Implementing Safety Checklists

6.1. Introduction

The objective of this section is to extract the principles of designing and imple-
menting safety checklists by examining the published safety checklists by international
organizations engaged in the field of improving safety practices in varied sectors. The
National Institute of Occupational Safety and Health is one of such organizations.

6.2. The Benefits of Implementing a Safety Checklist Programme

ASafety Checklist Programme can benefit organizations, especially shipping com-
panies, by helping them do the following:

à" Improve the safety and health environment in the shipping company and its ships.
à" Prevent injuries and illnesses among seafarers serving on board the Company's

ships.
à" Increase awareness of occupational safety and health on board ships.
à" Find out the agencies which regulate safety and health in the maritime sector.
à" Identify the regulations that may apply to seagoing ships.
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à" Set up a checklist programme in the shipping company that will help the com-
pany's personnel serving ashore and at sea analyze the possible hazards for each
type of ship operated by the company. It should be noted that each checklist is
designed to correspond to specific environmental, safety, and health conditions.

à" Prepare for and participate in safety inspections both ashore and at sea.
à" Help seafarers to learn about (1) the regulations relating to particular hazards,

such as collisions at sea, (2) the benefits of using checklists to complywith these
re gulations.

à" Detect areas that need improvement in the working environment of the ship-
ping company both ashore and at sea.

à" Find sources for more information about regulations, technical assistance, and
educational materials.

6.3. Ensuring the Effectiveness of Safety Checklists Programmes

It should be noted that certain important considerations should be taken into ac-
count when designing a safety checklist. Safety checklists developers and designers
should remember the following considerations :

à" The occupational safety and environmental safety programme should be tai-
lored to the needs of the shipping company.

à" Considering that shipping companies operate different types of ships, and that
certain hazards are associated with certain types of ships and cargoes, the first
step in designing a safety checklist is to identify the hazards associated with the
ships operated by the shipping company. This is emphasized in the ISM Code:
8. EMERGENCYPREPAREDNESS

8. 1. The Company should establish procedures to identify, describe and respond
to potential emergency shipboard situations.

8.2. The Companyshould establish programmesfor drills and exercises to
prepare for emergency actions.

8.3. The SMS should provide for measures ensuring that the Company's
organization can respond at any time to hazards, accidents and emergency
situations involving its ships.

(ISM Code, Item 8)
It is important that cases of non-conformity should be reported to make sure that

corrective action will be taken:
9. 1. The SMSshould include procedures ensuring that non-conformities,

accidents and hazardous situations are reported to the Company,
investigated and analyzed with the objective of improving safety and
pollution prevention.

9.2. The Companyshould establish procedures for the implementation of
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corrective action
(ISM Code, Item 9)

à" Top administration should issue a written polity supporting a safety checklists
programme.

à" Adequate financial resources should be available.
à" Anysafety checklists programme should be evaluated and updated periodically.
à" Newsletters and bulletin boards should be used to communicate newsafety

procedures and assignments.
à" All accidents should be investigated. Accidents report forms should have a

space to answer, "What were the causes of the accident?", and "What precau-
tions or controls could have prevented the incident?"

à" Emergency response plans and procedures should be prepared when designing
a safety checklist programme.

à" Part of the success ofa safetychecklist programme is to ensure adequate main-
tenance of the safety equipment available. Equally important is the provision of
personal protective equipment (PPT), e.g., respiratory protection equipment.
Such items include welders' masks, hard hats, safety goggles, etc.

à" Those in charge of developing and designing safety checklists programmes should
seek expert advice when necessary. External advice is sometimes necessary.

à" The development and design ofa safety checklist programme should be accom-
panied by an effective safety training programme. Training should cover the
response actions and use of the safety equipment necessary to handle a given
emergency situation.

6.4. Safety Checklist Flowchart

The reader is kindly requested to refer to Appendix A to examine the safety checklist
flowchart used by NIOSH. Although it is general in nature, it can be tailored by the
shipping company to suit the objectives of the safety policy of the Company.

6.5. The Design Characteristics of Safety Checklists

Examining the design characteristics of the safety checklists developed and pub-
lished by both NIOSH and Seton revealed the following design characteristics:

6.5.1. Guidelines

Asafety checklist begins with guidelines presenting the source of the safety regula-
tions which necessitate the preparation of a given safety checklist and the situations in
which it is to be used.
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Example
Guidelines: This checklist covers regulations issued by the U.S. Department
of Labor, Occupational Safety and Health Administration (OSHA). It
applies to fire detection and alarm systems and to fire and emergency
action plans. The ideal fire and emergency action plan, however, should
include all the requirements. Fire alarm and detection systems installed
in full compliance with existing building codes maybe upgraded to
meet existing code regulations. Detailed annual testing requirements of
automatic and manual fire alarm systems and fire detection systems have
not be included in this checklist.

(Source: NIOSH)

6.5.2. CommentsandCorrective Action

Asafety checklist ends with a box for comments and the corrective action required
to improve the safety checklist.

6.5.3. Using Illustrations

Using illustrations where appropriate is of great importance in clarifying the safety
checklist, especially in the case of warnings and reference to safety equipment. Some
illustrations extracted from Seton Compliance are listed below.

Examples
(A) Warnings associated with certain hazards.
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(Banger: EMERGENCY
EXIT ONLY

ALARM WILL SOUND

CAUTION

DoNot
Operate

Without Eye
Protection

MM*

(B) Warnings associated with protective equipment

rMW^^^^^^ vi
IVfMIIIIBIkM

SAFETY SHOES
MUST BE WORN

IN THIS AflEA

^^^r ^^^^Z^TT^T v i
IBfMIIIIBiLMI'lBi'MI1"1*'

HARD HATS
REQUIRE D

IN THIS
AREA

iiriMHdfiå i«in*n ii

RESPlRATOR i
REQUIRED ^*W*'

A CAUTION

Ear protection
required

Such illustrations reinforce the safety checklist questions.
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6.5.4- The Need for Experts

icIuc
sym

a mple is from NIOSH.

b.5.4. THE JNEED FOR tXPERTS

Asafety checklist includes remarks concerning the importance of having an expert
in a given situation. A symbol is used to indicate this requirement. The following ex-

Is the electrical wiring and equipment located inside Yes
the storage room especially designed to prevent
possible ignition of any released flammable vapors?

No

(Source: NIOSH)

6.5.5. Branching of Checks

For perfection and comprehensiveness purposes, a safety check is sometimes
branched to cover all the factors included in a given check. The following example
illustrates this point:

2 5 Is  a  w r itte n  fir e  p r e v e n tio n  p la n  a v a ila b le  th a t  in c lu d e s  th e Y e s N o
fo llo w in g  it e m s ?

�" E m e r g e n cy  e s c a p e  p ro c e d u r e s,  sig n a ls ,  a n d  ro u te s .

P ro c e d u re s  fo r  d e s ig n a te d  e m p lo y e e s  w h o  m u st
re m a in  in  th e  fa c ility  to  sh u t  d o w n  e q u ip m e n t  b e fo r e
th e y  e v a c u a te .

P ro c e d u r e s  to  a c c o u n t  fo r  a ll  b u ild in g  o c cu p a n ts .
R e sc u e  a n d  m e d ic a l  d u tie s .
P re fe rre d  m e c h a n is m s  fo r  b u ild in g  o c c u p a n ts  to

re p o r t  e m e r g e n c ie s .
N a m e s  a n d  jo b  title s  o f  p e o p le  w h o  c a n  b e  c o n ta c te d
fo r  m o r e  in fo rm a tio n  re g a rd in g  e v a c u a ti o n  p la n s

(NIOSH, Fire Prevention Safety Checklist)

6.5.6. Appendices to Provide Clarifications and Definitions

Analysis of the safety checklists published by NIOSH indicates that appendices are
used to provide definitions of the terms used in the safety checklist to maintain con-
sistency throughout the whole checklist. The following examples are extracted from
NIOSH safety checklists programme.

Anexample of definitions
à" Dust mask: afilteringfacepiece type respirator.
à" Engineering control: physical changes to equipment and operations to

reduce exposure to air contaminants. Engineering controls mayinclude:
adding local exhaust ventilation, changing to better equipment that release
less air contaminants and enclosing operations to prevent exposure.

à" Filtering face piece (dust mask): a negative pressure particulate respirator
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with afilter as an integral part oftheface piece or with the entire face piece
composed of the filtering medium.

à" Immediately dangerous to life or health (IDLH): an atmosphere that
poses an immediate threat to life, would cause irreversible adverse health
effects, or would impair an individual's ability to escape froma dangerous
atmosph ere.

(NIOSH, Appendix D)
Anexample of clarifications
Youshould do the following when using respirators:
1. Read all instructionsprovided by the manufacturer on use, maintenance,

cleaning and care, and warnings regarding the respirators limitations.
2. Choose respirators certified for use to protect against the contaminant

of concern. Alabel or statement ofcertification should appear on the
respirator or respirator packaging. It will tellyou what the respirator is
designed for and how muchit will protectyou.

3. Do not wearyour respirator into atmospheres containing contaminants
for whichyour respirator is not designed to protect against. For example,
a respirator designed to filter dustparticles will not protect against gases,
vapors, or very small solid particles offumes or smoke.

4. Keep track ofyour respirator so thatyou do not mistakenly use someone
else's respirator.

(NIOSH, Appendix D)

7. Field Studies

This part presents the results of comparing the collected checklists with their clas-
sical counterpart, i.e., Fire-fighting and Entry Into Enclosed Spaces. For the purpose
of this study, the checklist technique was used in interviews held by the researcher in
5 Egyptian Companies.

With respect to Fire Fighting, comparing the companies' firefighting safety check-
lists with the classical counterpart: Table 2 gave the following indicators:
S h ip p in g  C o m p a n y  1 N o  c h e c k s  w ith  re s p e c t  to :  p o ste d  m u s te r  lists ,  f u ll  u p -to -d a te  m u ste r  lists,

fa m ilia r ity  o f  c re w m e m b e rs  w ith  d e s ig n a te d  m u s te r  s ta tio n s,  w e a r in g
life ja c k e ts  ,  s a fe ly  h e lm et s,  d is tin g u ish in g  o ffic e r  fro m  ra tin g s ,  r o ll-c a ll,
su ita b ly  clo th e d ,  c r ew  a p p e a r in g  a t  fi r e / g e n e r a l  m u ste r  sta tio n ,  b re a th in g
e q u ip m e n t ,  str e tc h e r  a n d  firs t  a id .

S h ip p in g  C o m p a n y  2 N o  c h e c k s  w ith  r e sp e c t  to :  p o ste d  m u s te r  lis ts ,  fu ll  u p -to -d a te  m u ste r
lists ,  fa m ilia rity  o f  c re w m e m b e r s  w ith  d e s ig n a te d  m u s te r  s ta tio n s,
d istin g u ish in g  o ffic e rs  fr o m  ra tin g s ,  r o ll-c a lls,  stre tc h e r.
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Shipping Com pany 3 N o checks w ith respect to: m icro skills, fam iliarity of crew m em bers w ith
designated m uster stations, safety helm ets, distinguishing officers from

ratings, roll-calls, spare cylind ers, providing prom pt rescue services.
Shipping Com pany 4 N o checks w ith respect to: Fire fighting m issing m icro skills, availability of

the follow in g item s: fam iliari ty of crew m em bers w ith designated m uster
stations, safety helm ets, distingu ishing officers from ratings, roll-calls,
spare breathing apparatu s cylinders, and rescuing casualties.

Shipping Com pany 5 N o checks w ith respect to : posted m uster lists, full up-to-date m uster
lists, w eari n g lifejackets, safety helm ets, distin guishing officers from
ratings, fire parties, breathing equipm ent, spare cylinders, lifeline, using
breathing equipm ent and stretcher.

With respect to Entry Into Enclosed Spaces, comparing the companies' checklists
with the classical counterpart in Appendix B gave the following indicators :

S h ip p in g  C o m p a n y  1 Id e n tic a l  to  th e  c la ss ic a l  c h e c k list .
S h ip p in g  C o m p a n y  2 N o  c h e c k s  o f :  S e c tio n  1  :  a p p ro v e d  ty p e  o f  p o rta b le  ty p e ,  S e c tio n  2  :  se c tio n

1  n o t  c o m p le te d  a s  n e ce ss a r y .

S h ip p in g  C o m p a n y  3 Id e n tic a l  to  th e  c la ss ic a l  c h e c k list .
S h ip p in g  C o m p a n y  4 Id e n tic a l  to  th e  c la ss ic a l  c h e c k list .

S h ip p in g  C o m p a n y  5 N o  c h e c k s  o f  S e ct io n  3  :  fa m ilia rity  w ith  b re a th in g  a p p a ra tu s  a n d  te stin g

It .

8. Conclusion

The issue of preparing and.using safety checklists by Egyptian shipping companies
should be given more attention.
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Figure 3. 1 - Safety Checklist Flowchart
(Source: NIOSH)
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Appendix B - Safety Checklist
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335
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Higher education in marine industry is in the stage of reformation. А requirement to 
provide more high level of knowledge is replaced а requirement to prepare а specialist 
which would quickly adapt oneself in the world of changing technologies and would 
Ье in а state of continuous to study. Reforms especially actual in marine universities. 
Marine technologies develop so stormily, that not always is known, what technique а 
just acting student will work with. It determines new requirements to the graduating 
student: he owes not only to know and аЫе but also no less important for him аЫе 
to study. А teacher, in same queue, must not only hand on torches but also develop 
capacities for self-training. 

Presently made first the advances in area of intellectualisation of teaching process 
and practically there are not the computer systems which possess so high intellect, that 
аЫе fully to replace а teacher in all of variety of his educational communicatioпs with 
taught. 

The traditional computer teaching systems do not either have а reverse communica
tion channel frequently or are not in а position of adaptatioп of teaching process to the 
level of student's knowledge and abllities. Exposure of estimation during conducting of 
the computer testing on the basis of correlatioп of erroneous апd correct answers, some
times is not objective, because the amount of technical errors, not reflecting the level of 
knowledge of student is taken into account, for example, key pressed Ьу mistake. 

Rigorisms to the graduating students dictate introduction of the modern teaching 
systems оп the basis of computer technologies. The real lecture is devoted using of ap
paratus of fuzzy logic for creation of the adaptive computer teaching system. We are 
developed an instrumental shell, which сап Ье filled with different subject knowledge. 
The got computer teaching system is counted on independent work of studeпt. The of 
principle feature of its functioning is а permanent reflection оп that, how а process of 
masteriпg of material is. 

The use of the apparatus of fuzzy logic makes it possiЫe to solve the proЫems ac
cessiЬle for the experienced lecturer. 

1 Dean of automation faculty Odesa National Maritime Academy, 8, Didrikhson str" Odesa Ukraine 
65029, Tel: +380 48 73110 59; Fax: +380 48 73110 63, E-mail: onma@odtel.net 
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3 Lecturer 
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Let us consider the variant of teaching scenario whenaweek student solves sudden-
ly a complicated problem. In this case the experienced lecturer will put somespecifying
questions and after this the knowledge ofa student on this matter will become obvious
and the possible ways for elimination of gaps will become be found. The intellectual
teaching system shapes the activity of a coach that is the lecturer who is attentively
watching the motion of the teaching process. The system possesses the information
about the process of the teaching of this student that is it knows how conscientiously
he has worked out this subject (theme), how long he was studying it, how manytimes
he wascoming back to the reference and previous material. That is why the conclusion
about the further teaching is made on the basis of greater amount of information about
the process of teaching the concrete student.

Let us consider the case when a student has proved a difficult theorem and at the
sametime he cannot solve and easy problem on the same material. In case of a tra-
ditional teaching a lecturer usually puts a specifying question and the results of the
student on the given material become obvious.

The intellectual teaching program compares the number of wrong answers ontheo-
retical and corresponding practical material and will draw a conclusion with the help of
fuzzy logic whether the student should be proposed to read this material once more.An
attempt to formalize the meditation as well as the action of the coach whois observing
the process of studies of a concrete student is done in the present work.

This electronic teacher constantly reflexes the fact how the process of mastering the
material is taking place, takes into consideration his individual peculiarities, knows the
level of readiness to perceive the material, observes the time during which a student
is studying the lecture, what questions are incomprehensible for him, tries to define
the reasons of errors and offers the teaching trajectory for removing these errors and
reception of further knowledge.

The process of studies can be considered as the process for controlling mastering
of knowledge. This process is characterized by the aim for control (acquirement of
knowledge), it has the object for control (student), the device for control as well as the
feedback channel. The criteria of control quality are the results of knowledge control.
Whenconstructing such kind of systems the use of fuzzy controller has someadvan-
tages. First of all, describing the system instead of differential equation the knowledge
of experts is used (lecturers at the black-board with the chalk in hand). This knowledge
is expressed with the help of linguistic variables which are described in fuzzy sets.

In the second place there is some possibility to use operatively rich pedagogical
experience and the possibility of tuning to any criterion of a mark.

The amountof knowledge on the mastered material is the value which is changing
in time: during the teaching process this amount changes and after a certain period of
time some details are forgotten.

It is impossible to estimate the amount of knowledge definitely.
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In this case the most effective is the application of fuzzy logical conclusion ofMam-
dani type. For the construction of instrumental shell the methods of fuzzy modelling
are used. Before the beginning of teaching we carry out the entrance control (test on
the subject of the school course, the entrance mark or the average mark for the previous
themes) depending on the place of this material in the process of teaching. The student
is given the possibility to choose the level of studies.

Before answering the test task it is possible to address the previous or reference
material. Then the practical part is studied: solving the tasks from the considered theme
and the questions in the course of solving. The singularity of this chart consists in the
fact that during the work of the student with the teaching system the meters also work:
the number of addresses of a student to the reference and previous material, time spent
for studying the material, meter of wrong answers on theory as well as the meter of the
numberof wrong answers on practice. It is very important to count the difference be-
tween the measure of wronganswers concerning theory and the corresponding practice,
a part of wrong answers is fixed. The concluding control of knowledge after studying
the theme onthe theory and corresponding practice is carried out in the mode of the
examination, that is the chart is the same but one should not refer to the previous and
reference material and answer the same question.

Whenconstructing the base of rules of fuzzy conclusion the reasoning is used the
part of which is given at the beginning of the article. What will the lecturer do when
he sees how the student who orient himself with the difficulties in the table of inte-
grals brilliantly probes a row with the help of an integral sign. Naturally, he will ask
to specify some momentsin the solution. As for the teaching system in this case it will
be easier to draw a conclusion because this student has a low potential of personality,
low entrance control.

However,if this student spent a lot of time for studying this material, addressed very
often the reference and previous material, gave correct answers to very manyquestions
with the difference between the number of correct answers of theory and corresponding
practice is not great, the system is going to draw the conclusion that there is no need to
lower the mark, it will decide to proceed further. It is a different case if a student hav-
ing a low input control did not practically read the material on the required theme, did
not address the reference material, has great difference between the number of correct
answers on theory as well as corresponding practice, the training system will propose
to deal with this material more. The base of rules of fuzzy conclusion was madeon the
basis of pedagogical experience in estimating the knowledge of students and simply
due to commonsense.

By the time when the student has studied the theme the array of values for base
variables is formed for the corresponding input linguistic variables. Then these values
are fed to the fuzzy model for controlling the teaching process built in the environment
ofMATLAB(Fuzzy Logic Toolbox). After processing the data the value of base variable
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corresponding to the output linguistic variable is given, is the estimation of the level
of obtained knowledge.

Onthe output of the object of control after the completion of testing the clear values
are measured (for example, on the theme A the correct answers are given, for k ques-
tions for the main notions of the theme, the correct answers for mquestions reflecting
the knowledge of mutual ties between the notions and n correct answers for the ques-
tions requiring the knowledge of mutual ties as well as the skill for drawing conclusions;
and for theme B the corresponding answers v, g, f. The block of fuzzification will convert
these clear values into fuzzy ones (for example, he knows something on the theme A
and knowssomething on the theme B) with the help of linguistic variable values from
the base of knowledge.

The block of decisions will transform the unclear input data into controlling influ-
ences which also have unclear character, for example to clarify the theme A, and as to
theme B- to read the material a little). In this case the fuzzy conditions (if - then) are
used, i. e. rules which are in the base of knowledge. Besides, in order to avoid the acci-
dental setting of correct answers it is necessary to estimate the coincidence of the number
of correct answers in accordance with the theoretical and practical parts of the theme.

The block of defuzzification transforms the fuzzy data from the output of the solv-
ing block to the clear value (educational trajectory) which is used for controlling the
object (for example, from the theoretical part of the theme Ato read pages Ns n -k, from
practical part of the theme Ato clarify the solution of the problems Ns p, s, q).

The information about the amount of material studied by a student, about previous
educational trajectory, results of testing and psychological peculiarities of a student
personality are led to the fuzzy controller.

Onthe basis of this data the controlling influence is produced.
The type of functions belonging to the linguistic variable P , - input control is shown

at the picture.
The chart of work of the teaching system with fuzzy logic: reading of measuring

IX

devices in the process of teaching fuzzification, in other words, turn into fuzzy format,
then processed, defuzzificated and finally led to the actuating device in the form of
usual signals. Thus, the teaching trajectory is proposed to the student in accordance
with the level of his knowledge.
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The surface of dependence of the level of acquired knowledge on the number of
wronganswers as well as level of previous knowledge are shown at the picture.

The dependence of the level of the obtained knowledge on the input control and
the measures of wrong answers are considered. Field 1 illustrates the fact that the
student has got a bad mark, there the number of wrong answers is more than 40 with
the arbitrary input control. Under these conditions the number of wrong answers is
estimated in the same way.

Field 2 illustrates the fact that the student is not admitted for the estimation of his
knowledge. In this case the input control is less than 60 with sufficient number of wrong
answers in order to get the positive marks. In this situation when the traditional form
of learning is used a student attends lessons and studies the material. However,he is
not admitted by the dean's office for passing the examination.

Field 3 is the fundamental one. It illustrates how the level of obtained knowledge
depends on the input of control as well as the measure of wrong answers.

MATLAB,=$>

<j=u=u(vWj>V1>)
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In the teaching program 'Teaching expert" the realization of the level of obtained
knowledge was considered where the linguistic variables were dealt with: level of mas-
tering, input control, time spent for studying, difference between the wrong answers
on the theory and practice, part of wrong answers number of addresses to reference
and previous materials. Wenote that all the linguistic variables are characterized by
the measured properties.

After a student has studied the theme a cortege of values of base variables
(v, , v2,..., v5) for tne corresponding input linguistic variables is formed. Later on

this array of values is fed to the fuzzy model for controlling teaching built in the me-
dium MATLAB(Fuzzy logic Toolbox). After processing data a base variable value
u =co(<Vj, v2,..., v5>) is given. Thus we estimate the level of obtained knowledge.

The instrumental shell contains the block of a lecturer and a student. The program
module of the lecturer's block presented at picture makes it possible to create and cor-
rect the course of teaching.
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The screen form of the mode of teaching is presented in the following figure:
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The obtained instrumental shell of the teaching system has a universal direction and
can be used in different fields. The use of the given teaching system in higher educa-
tional establishment will make it possible to provide the personification of the teaching
progress. Such system can be used for teaching students at extra- mural courses as well
as for the subject courses.

The use of algebra offuzzy sets provides the possibility to form the charts of logical
conclusion for the estimation of the level for mastering the knowledge of the trainees. In
this case the base of knowledge of the rules of fuzzy conclusion possesses the property
of universality which can be used for a great number of education subjects.

The program is written on the C+ + programming language and requires following
resources of the personal computer: RAM-32Mb, HDD- 1Gb, processor-300MHz.

Our personal experience and the analytical researches of home and foreign develop-
ments show that at present time the first steps in the field of intellectualization of the
teaching process are made and practically there are no computer systems which pos-
sess such a high intellect which is able to substitute a lecturer completely in the whole
variety of the education communications with the trainees. The values of the traditional
education are indisputable, however indisputable is the value of the intellectual teach-
ing systems which help the teachers and the trainees to work more effectively and suc-
cessfully while gaining knowledge.
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DEVELOPING lNFORMATION LITERACY FOR ТНЕ 

MARITIME CURRICULUM: STRATEGY AND PEDAGOGY 

Constantia Constantinou, Shafeek Fazal 1 

ABSTRACT 

"Developing Information Literacy for the Maritime Curriculum: Strategy and Peda
gogy" demonstrates the instructional program of the Stephen В. Luce Library in re
sponse to the academic requirements of the maritime curriculum. The paper outlines 
the strategic directions of the Stephen В. Luce Library in developing а comprehensive 
plan to integrate information literacy for the core curriculum in the areas of maritime 
studies and scholarship. Furthermore, the study demonstrates pedagogical techniques 
employed for achieving positive student learning outcomes, methodologies for integrat
ing information literacy through course-integrated lectures, collaborations with the 
teaching faculty in enhancing the design and development of the maritime curriculum, 
and implementation of assessment tools to measure student learning outcomes in re
sponse to maritime program review and accreditation requirements. In addition, the 
study demonstrates the expansion of the information literacy instructional program 
during the two-month semester at sea. 

INTRODUCТION 

Information literacy and the integration of information-literacy instruction are 
concepts which have been recognized Ьу а variety of assessment tools for measuring 
learning outcomes as the key to successful student learning. The terms and conditions 
of information literacy have been defined Ьу the American Library Association (1989) 
as, "Information literacy is а set of aЬilities requiring individuals to recognize when 
information is needed and have the aЬility to locate, evaluate, and use effectively the 
needed information" (para. 3) . 

The mission of higher education institutions is to develop lifelong learners with 
the intellectual aЬilities of reasoning and critical thinking. In order to achieve consis
tency in student-learning outcomes, accrediting agencies such as The Middle States 

1 Stephen В. Luce Library, Maritime College, The State University of New York 
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Commission on Higher Education (MSCHE), the Western Association of Schools and
College (WASC), and the Southern Association of Colleges and Schools (SACS) have
incorporated information literacy into discipline-based competency standards for using,
managing and evaluating information.

The Boyer Commission Report (1 998) , Reinventing Undergraduate Education, states
that students require to engage actively in '"framing of a significant question or set of
questions, the research or creative exploration to find answers, and the communica-
tions skills to convey the results..." (p. 27). The Stephen B. Luce Library has incorpo-
rated information literacy to the core maritime curriculum in order to create the distinct
learning environment for the students to center their information inquiry in relation to
discipline-specific problem solving skills.

The Stephen B. Luce Library Information
Literacy and Instructional Program

The Stephen B. Luce Library sought the challenge and the opportunity to develop
and implement a comprehensive information literacy program that addresses the mari-
time core courses and reflects the demands of the specialized maritime curriculum.

The maritime curriculum displays academic content and rigor that serve specific
sectors of the maritime industry and further the professional opportunities of graduate
students. With an unusually large number of credits and undergraduate requirements,
in addition to semesters at sea and merchant marine license exams, the maritime cur-
riculum prepares and positions its students for high-level professional opportunities.

Due to the rigorous academic demands of the maritime core curriculum, the Ste-
phen B. Luce Library of SUNY Maritime College adopted an information literacy pro-
gram which is both equally rigorous and complementary to the maritime core curricu-
lum. The Library's instructional program serves the teaching and learning needs of the
SUNYMaritime College through instruction, assessment, and evaluation of scholarly
material (print and electronic). In addition, the Library's involvement with the College's
curriculum committee plays an integral role during the development and revision of
newand pre-existing curriculum programs and courses. The Stephen B. Luce Library
instructional and information literacy program focuses on three strategic directions to
successfully integrate information literacy to the core curriculum in the areas of mari-
time studies and scholarship.
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Strategic Directions

Strategic Direction #i : Librarian-faculty Collaboration

The first strategic direction was to bridge the divide and elevate the level of col-
laborations between library faculty and classroom teaching faculty. The Stephen B.
Luce Library positioned its subject-specialists to serve as liaisons to the academic de-
partments. In addition to Master's degrees in Library and Information Studies (MLS),
all library faculty at the Luce Library hold a second subject Master's degree in science,
engineering, and the humanities.

The library faculty has assumed additional responsibilities which allow them to
develop close working relationships with the teaching departments. Library faculty
attends the academic department meetings of their respective area of concentration.
They schedule information literacy meetings with the teaching faculty. They organize
one-on-oneor small group tutorial sessions for faculty and students and demonstrate
newand existing resources to all faculty. They work along with the teaching faculty to
conduct syllabi analysis as it relates to information literacy.

In order to maintain the relevancy of the library's collections, resources and teach-
ing mission, a librarian serves as a voting member onthe college's curriculum commit-
tee. As part of the curriculum committee's process, the librarian is entrusted to work
with any of the teaching faculty and academic departments offering newcourses or
revising pre-existing courses prior to the courses being brought to the faculty senate for
final approval. During the curriculum committee's process, and prior to the committee's
approval of any newcourse or program, the librarian works with the proposing de-
partment to identify the learning/teaching objectives of the course and supplement
the proposal with additional resources needed. A critical component of the process is
identifying the type of bibliographic instruction required to fulfill the development of
students' information literacy competency skills.

Strategic Direction #2: Student Outreach

The second strategic direction for carrying out the information literacy program
is reaching out to the students of SUNYMaritime College and engaging their sense of
inquiry and discovery.

The Stephen B. Luce Library information literacy program is designed to develop
students' skills at various levels of their college careers. An extensive library orienta-
tion program provides all new students with an introduction to the information literacy
concept. Working closely with the Dean of students, the faculty and program coordi-
nator of graduate studies, and the leadership of the Regiment, all incoming students,
undergraduate and graduate alike, receive their first library orientation session.
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The goals of the first library orientation session are to familiarize the students with
the library facility, the physical environment and locations of resources, the history of
the library, to remove barriers such as anonymity and introduce familiarity of library
personnel. The objective of the first orientation session is to transfer ownership of the
library to the students. Phrases such as "your library" and "you belong to the library and
the library belongs to you" become the constant refrain during orientation sessions.

The concepts of transferring the library's ownership to the students are reiterated
during the following weeks of students' assimilation to the college and campus life. Sub-
sequent to the first library orientation session, the first and second semester freshman
students receive a general information literacy course integrated session. Most common
courses during the first and second semester freshman year are introductory English,
History, Science, Engineering and International Trade and Transportation courses. Up-
per level students receive a more discipline-specific information literacy session; infor-
mation literacy sessions are taught for English composition courses, American History
and American Civilization, Introduction to Business and Economics, General Science,
Marine Biology, Oceanography, Computer Science and General Engineering. Graduate
level students receive in-depth sessions for various courses, including preparation for
the graduate capstone course.

In addition, the Library's Research Assistance program, a one-on-oneinformation
literacy consultation session, is available to all students at all levels. The Library's Re-
search Assistance program is widely promoted to students through the library's web
portal and campus announcements.

Strategic Direction #3 : Tutorials

In order to continue building upon and improving the library's teaching objective,
a third strategic direction was established to create print and online publications. The
library's print and online publications provide a base line for consistency in teaching
and convey a methodology for communicating the information needs of the students.
Based on the demands of the curriculum, the Library continuously creates online path-
finders and online research modules (general and discipline-specific) to address the
information needs of students. In addition, the library faculty liaisons collaborate with
instructors to create course-specific research guides. The library's research publications
also serve an additional purpose - to provide the student with the choice and the flex-
ibility to complete their assignments independently outside of the classroom teaching
environment.
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Pedagogy

The newgeneration of learners arrives to our campuses far moreprepared in com-
puter skills, far more skillful in multi-tasking and far more experimental. The students
are also far more demanding in their expectations for instantaneous access to informa-
tion. To acknowledge the students' newmodeof learning the Stephen B. Luce Library
set forth to bridge the generation gap by ensuring the information and formats through
which it is conveyed to students remains relevant.

As is the case with other types of instruction, the Library is committed to teaching
information literacy using various pedagogical techniques to achieve positive student
learning outcomes. All information literacy sessions are computer-assisted, utilizing
state of the art equipment for effective multimedia instruction and hands-on experi-
ence. General information literacy sessions for freshmen include a library orientation
component where students are taught to visually and physically identify various types
of sources. Library assignments, both library-only and course integrated are funda-
mental to all information literacy sessions and are carefully designed to incorporate the
Association of College and Research Libraries (ACRL) information literacy standards
(ACRL, 2000). Course-specific web tutorials serve to guide students in their research
and to reinforce learning beyond the information literacy session.

Methodology

The primary focus for teaching information literacy is to immerse information lit-
eracy instruction with regular course work. As Ward (2006) stated "Students do not
achieve information literacy by attending one or more library sessions. Rather, stu-
dents learn relevant information skills when they are systematically integrated and
sequenced throughout the curriculum" (p. 397). Librarian-faculty collaboration and
student outreach beyond the basic reference transaction are methods used to systemati-
cally integrate information literacy in the maritime curriculum.

The core methodology for integrating information literacy through course-inte-
grated lectures involves close collaboration between librarians and teaching faculty to
design the information literacy lectures and to develop assignments that stress critical
thinking as well as information literacy skills development. Librarians hold meetings
with instructors prior to the information literacy sessions to discuss lesson plans and
assignments. During the librarian's lecture it is commonpractice for instructors to be
present in the classroom to further stress to students the course-related importance of
the information literacy concept. Course integrated assignments are designed to intro-
duce information literacy as well as to meet the teaching faculty's instructional goals.
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For course-integrated information literacy it is essential that the program articulate
well with the maritime curriculum. Therefore, the collaboration between teaching fac-
ulty and library faculty remains critical in enhancing the design and development of the
maritime curriculum as it relates to information literacy. Each librarian serves as liaison
to academic departments to provide advice and assistance for course-integrated infor-
mation literacy, collection development, and information literacy component for the
design of new courses or programs and/or revision of pre-existing courses or programs.
In addition, the library takes a proactive role in the college-wide curriculum committee
to ensure that the library's resources could support the demands of the courses and that
information literacy is included in appropriate courses and programs.

Continuing information literacy instruction beyond the classroom ona one-on-one
level is the underline objective of the Library's Research Assistance program. Optional
and available to students on an appointment basis, this program seeks to engage the
individual in interactive and hands-on instruction to fulfill research needs for a specific
course assignment. This particular instruction method epitomizes the concept that in-
struction in information retrieval is most effective if it is course-integrated and delivered
at the time of need (Fullerton, 1998).

Assessment

Libraries play an important role in helping academic departments meet their ac-
creditation requirements. The information literacy curriculum integrated instruction
program is structured in a way that all efforts are concentrated to contributing to pro-
gram accreditation and program outcomes.

By integrating library instruction into the curriculum, the library provides a quan-
titative means of documenting progress towards the College's education goals. Course
assignments and exercises are used as assessment tools to measure student learning
outcomes in response to maritime program review and accreditation requirements.
Teaching faculty, in designing course assignments, collaborate with their liaison librar-
ian to make sure students are exposed to a variety of information resources both in
formats and types. For example, in American History course, information resources
mandatory for the research assignment include primary sources, scholarly articles, and
monographs. Library-specific assignments are carefully designed by librarians to test
student information literacy skills. These assignments, once completed, are reviewed,
graded, and assessed by librarians to measure learning outcomes and the grades are
provided to instructors for extra credits. This arrangement of grading the library-spe-
cific assignments demonstrates to the students the serious nature of the assignment
and encourages them to learn the information literacy concepts (Williams, Blowers, &
Goldberg, 2004). Overall quantitative assessment of the information literacy program
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is measured by statistical data of number of sessions, number of students, and number
of faculty. Chart 1 shows a 200% growth in number of students taught in academic
year 2005-2006 as compared to academic year 2000-2001.
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In the case of the Accreditation Board for Engineering and Technology's (ABET)
accreditation requirements for engineering programs, amongother competencies, in-
stitutions must demonstrate that their students attain (ABET, 2006, p. 4) :

a. an ability to apply knowledge of mathematics, science, and engineering
b. an ability to design and conduct experiments, as well as to analyze and interpret

data
c. an ability to design a system, component, or process to meet desired needs

within realistic constraints such as economic, environmental, social, political,
ethical, health and safety, manufacturability, and sustainability

d. an ability to function on multi-disciplinary teams
e. an ability to identify, formulate, and solve engineering problems
f. an understanding of professional and ethical responsibility
g. an ability to communicate effectively
h. the broad education necessary to understand the impact of engineering solu-

tions in a global, economic, environmental, and societal context
i. a recognition of the need for, and an ability to engage in life-long learning
j. a knowledge of contemporary issues
k. an ability to use the techniques, skills, and modern engineering tools necessary

for engineering practice
The highlighted educational outcomes of the ABET accreditation requirements

demonstrate that the SUNYMaritime College engineering graduates must have a ma-
ture understanding of the information environment in which they will work as future
engineers. These learning outcomes require tailored information literacy courses which

351



WorldMaritime Exellence ==^=:^^=:^=^=^=^r==^=:^=:^^=^^^==^^=

will provide the graduates with the ability to conduct research throughout their engi-
neering careers.

As a part of the State University of NewYork General Education Assessment re-
quirement for student learning outcomes, the Stephen B. Luce Library is required to
conduct an information literacy assessment exercise on a two-year cycle. The SUNY
General Education process of assessing information management skills consists of two
objectives:

(1) Information Management for courses embedded within Library programs
and
(2) Understand and use basic research techniques
The methodology used for assessing each Knowledge and Skills Area and Competency

must demonstrate the following two requirements :
(1) the assessment criteria used to determine whether students are meeting the

program's goals and objectives
(2) the sampling procedures used to choose students who provided data for the

assessment, as well as the description of the sample itself
The 2004 SUNYGeneral Education assessment for information management drew a

sample from random bibliographic instruction sessions. Though not distributed across
all sessions in which exercise was administered, sample includes students taking Eng-
lish 090, English 101, and Engineering 101 who attended a library instructional session
onresearch skills and select information literacy issues related to their respective sec-
tions of English 090, English 101, and Engineering 101. The structure and the content
of these library instructional sessions on these topics is highly standardized, providing
a fundamental uniformity across the different sessions. Exercises included multiple-
choice, short answer, and yes/no questions. Scale for grading was set for 90-100% =
exceeding; 70-89% = meeting; 60-69% =approaching; 0-59% = not meeting.

Major findings of this assessment demonstrated that 22 percent of the SUNYMari-
time College student exceeded expectations, 39 percent met expectations, 34 percent
approached expectations, and 5 percent did not meet expectations.

To improve on teaching information literacy it is essential to continue to learn more
about assessment and to participate at some level in planning and conducting assess-
ment (Lindauer, 2004). At SUNYMaritime, librarian's participation in information lit-
eracy assessment goes beyond the teaching faculty-librarian collaboration arrangement.
Membership on College-wide assessment committees such as Middle States Self Study,
ABET Self Study, and Faculty Assessment Committee are opportunities that librarians
always take advantage of.
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Semester at Sea

Stephen B. Luce Library's information literacy program extends offshore on
T.S. Empire State VI, the training ship for SUNY Maritime College. During the 9-weeks'
long semester at sea the librarian onboard the Ship's Library is actively involved in
planning and conducting information literacy instruction. Staying on course with the
program's strategic directions, the Ship's Librarian conducts one-on-oneand group/
class oriented information literacy sessions. In addition, the Ship's Librarian conducts
research sessions on the information needs of all crew members as visitors to interna-
tional ports and a port facts sheet supplements these sessions.

Conclusion and Future Directions

Information literacy, an issue widely discussed in higher education and an issue
mandated as a requirement by accrediting agencies, is recognized by SUNYMaritime as
foundationally critical to producing graduates who are lifelong learners. This article il-
lustrated Stephen B. Luce Library instructional program's strategic directions, including
the methodology, pedagogy, and assessment techniques, used to effectively integrate
information literacy into the maritime curriculum. Librarians are serving as partners
in the classroom, collaborating with teaching faculty in a variety of ways to ensure the
systematic integration of information literacy in the curriculum. In addition, librarians'
efforts reach beyond the classroom as exemplified by the Library's Research Assistance
program and the ongoing development of online research guides and pathfinders.

Librarians are looking ahead to improve and expand the instructional program at
Stephen B. Luce Library. First, reaching out to the distance learning students is a top
priority. Work is already underway to develop a completely online information literacy
module to incorporate into online courses. Second, morerigorous procedures to assess
the program and learning outcomes are being discussed. Developing a pre/post test
to determine student skill levels and to measure effectiveness of information literacy
sessions, using the online environment to streamline assessment, and incorporating
information literacy assessment in graduate level courses are all future directions for
the program.
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SтuDY oF КовЕ REGIONAL MARITIME C1usтER 

Dr Kenji Ishidai, Yutaka Itoh2J 
Daichi KawasakiзJ Shintarou Nishimura4 

I. INTRODUCТION 

This paper focuses on Japan's "КоЬе Maritime Cluster." 
Discussions about forming maritime clusters in Japan are prevalent. The maritime 

industries of Japan are challenged Ьу many rivals in international competition. Since 
many maritime professionals are concerned Ьу this, we will discuss about the "maritime 
cluster" as in Japan. 

The "maritime cluster" is expected to find the role of towing the maritime 
industry. 

The cargo volume of the ocean-going vessels which depart and arrive in Japan is 
becoming less; Japanese seafarers are insufficient, as also are engineers, and shipbuild
ers. In 2000, the government made the slogan "Maritime Japan" as а motto towards 
creating а new maritime perspective, and to energize the Japanese maritime industry. 
Progress has been made and the industry has started to grasp the momentum. How
ever, doubts remain of what а maritime cluster really is. Hence, at the present time, 
the proЫem is of definition, in order to proceed with the vision that the government 
initiated, for back in 2000. 

Recently, the industrial policy, which used the cluster as the base, became а power
ful tool for strengthening the competitive edge of а local area1 а country, an industry, · 
and or company. The maritime cluster has used Michel Porter's "industrial cluster the
ory." The company and the organization of the maritime field is approached geographi
cally, and these cooperations complement and heighten the international competitive 
edge in the maritime field. 

In the maritime cluster argument, making а maritime cluster of the whole of Japan 
was thought important that is until now. КоЬе was chosen in order to utilize the local 
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level, which has special character of a cluster. Kobe, which is a port city in Japan, is
globally famous in the maritime industry, and a long tradition of shipbuilding and as a
port. But on the domestic and the international level, Kobe has been losing competitive
edge gradually, this because of acute competition. Therefore the policy of developing
Kobe as once again a famous service provider, is very important! !

The arrival and departure of a foreign cruise ship is a business which has not been
developed in the maritime field of Japan, and Kobe. The new and heterogeneous in-
dustry of tourism is fast growing. This facet cooperates with the existing port and mari-
time industry, and naturally contributes to the physical distribution and a logistics of
people.

People in the West say that they are "yearning for a mystery and a challenge" and
they find it in the word "maritime." European countries have for long explored the
oceans. Much scientific development and technology were acquired, also wealth and
glory. On the other hand Japan, protected from invasion by the sea (until, the 19th
Century) has a different image. The sea wraps itself around us like air, and it was often
whodared to challenge. However,future Japan has to make the sea its domain. Japan
should lead the world by demonstrating its power in the maritime field. It is surrounded
by this "yearning, the mystery, and the challenge."

2. History of Kobe Maritime Cluster

Kobe has a great maritime tradition and today the maritime sector plays an impor-
tant role in the economy, creating value and employment. Kobe wasthe first East Asian
maritime city to form a maritime cluster since its port opened to international trade
in 1868. Kobe is the birthplace of world class maritime enterprises, such as Kawasaki
Shipping and the ship-builders Mitsubishi and Kawasaki. From 1915 to 1917, 78 ship-
ping companies were established in Kobe.

Kobe maritime cluster was located near Kobe port, which was lead by shipping
companies and two large shipbuilding companies(including repair,) port logistics (or
port transportation) and auxiliary ship industries Kobe has reaped huge benefit. Effects
such as a strong image as an international maritime city, a high business efficiency level,
a large accumulation of maritime related information, and transactional business etc.
With the growth of global maritime enterprises and related support industries, active
business operations with spin-offs, Kobe maritime industry was secure as an industrial
dynamo.

Today, however, the physical distribution of overseas-shipping-business in Kobe is
tending to word decline (Fig. 1). The following can be considered as reason; the role
of the harbor in Japan's freight dealings is quoted like an export, which is required near
the factory (Example: Nagoya's car industry.) As an import it is required near the large
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consumer cities such as Yokohama and Osaka. Kobe lost its position because of the
Great Hanshin-Awaji Earthquake (1995). Other cities in Japan grew as regardless:-

Annual transition of total amount of handling of cargo

I-»å  Kobe H»° Osaka Nagoya Yokohamal

Fig. 1 Annual transition of total amount of handling of cargo 1)2)

3. Maritime Cluster

Michael Porter, who advocated the cluster theory, was the first to define the cluster
and as follows:-

In the specific field, by commontechnology and know-how,are connected by:-
à" Research institutions, such as universities
à" Related companies
à" Suppliers with high specialty
à" Service donors, such as financial institution
à" Related organizations (administration, economic, etc.)

Cluster is a state that gathers in one, local area. Cooperation is also given simulta-
neously, competing.

The view of a cluster is not an old view. In the middle of the 19th Century, Kobe was
one of the very first ports in Japan to be opened to the West. The maritime companies
were accumulated, centering on the harbor and Kobe University of Mercantile Marine
[Present Faculty of Maritime Science of Kobe University.] The latter produced excel-
lent navigators and engineers to the sector, and to industry, and to administration and
academia. The cooperation wasthe building of the port town, Kobe. This can be called
a cluster centering on shipbuilding and the marine business.
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The rapid development of IT and transportation networks in recent years has
changed Kobe. Technology flows out rapidly. Countries which have low production
costs, create intense international competition. Moreover, the jump of wages and the
shortage of youth are the problem of developed countries. This enlarges the crisis of
the reduction of the maritime industry, and marine businesses in Japan.

Efficient and low cost competition is a reality in the world. Since imports use the
harbor near large consumer areas, exports use the harbor near big production areas, the
ratio of export and import use in Kobe harbor is declining, since the earthquake 19954).
The Cluster infrastructure of Kobe was taken by shifting headquarters of the maritime
industry to Tokyo. Result, loss of logistics of goods, people, and money. Therefore, ac-
cumulations of the cluster effect needs to be artificially created. The notion which hits
"cluster" is "Maritime Japan." However, the present condition is difficult. "Maritime
Japan" is not getting the result because it is hard to take out a concrete maritime policy.
This is because did not think from the range of the local area, but thought as the whole
of Japan.

Logistics of goods, ^ peoples, money, intelligence information etc.

Fig.2 The concept ofa cluster

4. Maritime Specialist Opinion of Kobe Maritime Cluster

Since the decline in the cluster effect is obvious, weconducted research into the
opinion of maritime specialist opinion on strengthening the Kobe's maritime cluster,
as well as the port itself. The research was carried out in July and August of 2005, and
targeted shipping, port and shipbuilding industries, as well as maritime administration
and the academic community. Wesent out 1 14 questionnaires and collected back 44
sheets in return.
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The followings are the results of the SWOTanalysis, from their replies. The concern
wasof the lowering competitiveness of the Kobe maritime cluster. Reasons include

1. Transferring headquarters of local enterprises to Tokyo
2. Lack of talent among the younger generation
3. Lack of inter-industry cooperation between shipping and shipbuilding
4. Lowering of understanding of the maritime industry by the local society
5. Lack of competitiveness based on production costs
6. Lack of a leading company to lead the Kobe maritime sector [Such as Toyota

ofNagoya]
7. Lack of a platform for the exchange of inter-industry information
8. Severe competition from neighboring ports, example Busan and Shanghai
9. Improper measures for developing, the maritime sectors
10. Lack of a world class, leading maritime company
ll. Lack of world class leading education and research system
Fromthe result of the questionnaires, the Ocean Policy Research Foundation co-

ordinated the research committee of "Renascence of Kobe as international maritime
centre" with 23 institutions in 2006 and the committee proposed to set up a working
group consisting of the Municipal Office, the Chamber of Commerceand Industry, Kobe
branch of the Ministry of Land, Infrastructure and Transportation and Kobe University,
The working group will propose the road maps for realizing the maritime city ofKOBE-
2009.

5. Proposing "Kobe Maritime &Sightseeing Cluster"

Weexamined what kind of maritime cluster can be constructed in the Kobe mari-
time field.

The physical distribution of marine business of the oceangoing vessel in Kobe has
been declining for ten years. It is because Kobe is losing large consumer areas, large-
scale factories, etc. In order to activate the maritime sector in Kobe, logistics of goods,
people and money required. Then, we must pay attention to cruise ships are of the
purpose taking a "ship" and enjoying oneself aboard. Moreover, it is accompanied by
the stay onboard. The function of the harbor for a cruise ships is mainly divided into
twokinds, "destination type" and a "homeport type." In Japan, the homeport ofAsuka
II (one of Japan's cruise ships) is Yokohama. All ports in Japan are "destination types"
for the foreign cruise ships. Cruise ship can give high economic impact to her homeport.
A"destination type" has a restrictive economic effect. s)

Therefore, wepropose to invite foreign cruise ships to Kobe as a "homeport type."
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Thus wecanfocus cooperation and also synergistic effect of the existing maritime
industry. Tourism, which is cross-industrial, is proposed. This diversifies the maritime
industry and develops the cluster of Kobe.

.The following is from the SWOT analysis of the Kobe, and about inviting cruise
ships.

S tr e n g th O p p o r tu n ity

�" B ig  c o n su m e r  p la c e  a n d  sig h ts e e in g M o r e  c ru ise -s h ip s  a ttra c tiv e  a c tiv itie s
lo c a tio n  (H im eji,  K y o to ,  a n d  N a ra ) �" D e v e lo p m e n t  o f K o b e  a irp o rt  fo r  s e a  a n d
w h ic h  in clu d e d  th e  w a te rfro n t a ir

G re a t  a c c u m u la tio n  o f  sh ip p in g  a n d �" E c o n o m ic  g ro w th  in  E a s t A sia  a r e a
th e  sh ip b u ild in g  in d u s trie s S h ip s  a re  p r o s p e ro u s  in  th e  N a tio n a l  P ro j
w ith  5 0 ,0 0 0  e m p lo y m e n ts e ct  o f  "Y o k o so !  J a p a n "

C o n v e n ie n t  E a st-W e st  p u b lic  tr a n s p o r t
G o o d  im a g e  o f  c ity  o f  p o rt,  K o b e

�" S u p p o r t  o f  re sid e n ts  a n d  a d m in is tra tio n
�" T r a d itio n a l  m a ritim e  k n o w le d g e

A n  a c c u m u la tio n  o f  u n iv e rs itie s
in clu d in g  a  m a r iti m e

W e a k n e s s T h r e a t

F e w  b e rth s  fo r  cr u is e  s h ip s T h e  h ig h  c o st  risk  fo r  c a rr y in g  o u t  a  n e w
T h e  c r u is e  te rm in a l  a n d  s h o p p in g  q u a r te r  a r e e n te rp r is e
p la c e d  q u it  fo r  a p a rt . C o m p e tit io n  fr o m  B u s a n  a n d  S h a n g h a i

�" In su ffic ie n t  o f C IQ  e q u ip m e n t M o st  to u rists  t o  K o b e  a re  J a p a n e s e

6. Conclusion

Since the 2000, Ministry of Transport 's "MaritimeJapan", so far the maritimeclus-
ter theory is not progressing. This is because it was a cluster based on shipping which
lacked the concept of "geographical proximity." Moreover,there is also another view,
onewhich considers "marinebusiness" in maritime industry.

The global image of the Sea of Japan is as a place connected to a maritime cluster
it is formed for every local area, to widely catch the "sea".The mission is to make an
answerwhich can overcomethe uneasyelement of a maritime correlative industry. It
is required for a cluster to develop by cross-industrial cooperation, taking advantage
of the maritime industry, the culture, the geographical features, and the features of a
local area for that purpose.

Whenconsidering the maritime cluster of a local area, such as Kobe, which used to
be the center of marinebusiness of Japan. The industry, administration and academia
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exists from a century ago. The "Kobe Maritime & Sightseeing Cluster" centering on
cruise ships, are a newpossibility as a model of the maritime cluster, in the feature.

Japan has been developing many integrated factory areas but it is not building a
cluster. The talented people supporting the whole maritime industry are decreasing in
number, and competitors overseas are increasing.

It is important to build a new maritime correlative industry for Japan.
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In the last 10 years, The Constantza Maritime University (CMU) had to surpass 
great difficulties in order to ensure places for the compulsory 12/6 month sea training 
period for its students. Year after year, one of the most difficult tasks for the rector and 
the deans was to find and convince Romanian and mainly foreign owners to accept our 
cadets on their ships. 

In these circumstances the University manages to provide official placement for 
the full time sea training for 60-65% of our students. Before 2005, none of the crewing 
companies operating in Constantza wanted to sign an agreement with the University 
regarding the placement of cadets. Consequently, а lot of students had to use their own 
personal relations or their luck in order to find an owner disposed to embark them as 
cadets. 

However, things changed rapidly in our favor during the last two years. Starting 
with 2005 the crewing and shipping companies came to our University asking for cadets 
and officers. At first we were surprised Ьу such а change in attitude. After а while it 
became clear that the new approach of the owners was dictated Ьу the already existing 
lack of officers and the prognosis confirming shortage of well trained officers fbr the 
merchant fleet during the next 10 years. 

Our paper will discuss the major role that could Ье played Ьу shipping companies if 
theywill get involved in all the stages of the maritime education process and not only to 
act as а passive beneficiary of the maritime training institutions' outputs. We will also 
underline the key role of а good onboard training program for cadets and the leading 
role of the owners to implement and monitor such а program onboard their ships. The 
paper also reveilles the perception of cadets regarding the on board training period, 
based on their responses to а questionnaire designed Ьу our university and ran as part 
of the OPТIMPORT project. 
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i. Introduction

As a result of the IMO STCW95 Convention, the on board training period for deck
and engineer cadets became avery important part of the training process of merchant
marine officers.

The STCW95 Convention not only stipulates the compulsory duration of the on
board training period (12 months for deck cadets and 6 months for engineer cadets),
but it also gives some important provisions regarding this on going process, as fol-
lows:
à" the on board training programme must be approved and certified as meeting the

requirements of this section AII/1 or AIII/1 ;
à" during the required period of seagoing service the candidate must receive system-

atic practical training and experience in the tasks, duties and responsibilities of an
officer in charge of a navigational/engineer watch, taking into account the guid-
ance given in section B-II/1 or BIII/1;

à" the cadet must be closely supervised and monitored by qualified officers aboard the
ships in which the approved seagoing service is performed;

à" the on board training period must be documented in a training record book.
For all of us that have been working for manyyears in the field of maritime educa-

tion and training it is obvious that from the above mentioned STCW95 requirements,
only the duration of the on board training period and the existence of the training
record book are clauses fully respected by all players in this field.

Because this paper is focused on the roles played by shipping companies in the MET
process, we have to state from the beginning that only few shipping companies have
an onboard training program approved and certified by a maritime authority and that
there are also very few officers that supervise and monitor the training of cadets and
are really qualified to deliver training at cadet level (MAIB, 2004).

For the clarity of the following pages, a series of abbreviations will be used fre-
quently:
à" CMU Constantza Maritime University
à" DTO Designated Training Officer
à" MET Maritime Education and Training
à" OBT Onboard training
à" RMA Romanian Maritime Authority
à" TRB Training Record Book
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2. Finding Places for Cadets' on Board Training

Entry in force of the STCW 95 Convention imposing the compulsory 12 month of
OBT for deck students had a direct impact over the maritime universities' curricula
all over the world. All of us had to modify the teaching yearly schedules in order to
include, as much as possible, time for the OBT in the basic education period. In most
cases the solution was to develop a sandwich curriculum where university education
wascombined with OBT stages.

Romania has only 15 ships under Romanian flag (Barsan E., 2004) and a very
limited number of private owners. On the other hand, around 150-190 deck officers,
90-110 engineers and 30-40 electrician officers graduate from the Romanian METsys-
tem each year.

During the last 10 years, and mainly from the entry of the STCW 95 Convention,
the Constantza Maritime University (CMU) had to surpass great difficulties in order to
ensure places for the compulsory 12/6 months sea training period for its students. Year
after year, one of the most difficult tasks for the rector and the deans was to find and
convince Romanianand mainly foreign owners to accept our cadets on their ships.

In these circumstances CMUmanages to provide official placement for the full time
sea training for only 60-65% of our students.

Wethink that such problems were commonto all maritime universities, probably
with few exceptions in countries with very large national maritime fleets such as China,
Russia, Japan, Turkey, US, speaking only from the point of view of IAMU members.

Before 2005, none of the crewing companies operating in Constantza wanted to
sign an agreement with our University (CMU) regarding placement of cadets. Conse-
quently, a lot of students had to use their ownpersonal relations or their luck in order
to find an ownerdisposed to embark them as cadets. In order to fulfill their compulsory
sea training time, manystudents had to accept embarkation as ABinstead of cadet.

The Romanian Maritime Authority (RMA) wanted to help, but they could only make
pressure upon the owners of the fifteen Romanian flagged ships. Each of these ships
could take on board only 2 to 4 cadets. We also managed to do some training voyages
with the two ferryboats undertaking short sea voyages between Romania and Turkey.
Because of the fact that ferries had accommodations for truck drivers, wecould embark
up to 10 deck cadets and 8 engineer cadets on board these ships simultaneously.

Until 2003 we also owneda cargo training ship where wecould embark up to 110
cadets, perform training voyages and carry cargo at the same time. The running costs of
this ship were very high and year after year wehad to plead for governmental financial
support in order to undertake the two training voyages of two months each (Barsan
E., 2006). Moreover, the ship was 20 years old and in 2004 we had to sell it because
wedid not have the money to undertake the capital repairs imposed by the shipping
registry. Any how, as all of as are aware, a training ship is not a solution for undertak-
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ing the compulsory 12 months OBT for deck cadets. Many of the national Maritime
Authorities did not consider the time spent on these types of training voyages as part
of the compulsory OBT period.

However,things changed rapidly in our favor during the last two years. Starting
with 2005 the crewing and shipping companies cameto our University asking for cadets
and officers. At first we were surprised by such a change in attitude. After a while it
became clear that the newapproach of the owners wasdictated by the already existing
lack of officers and the prognosis confirming shortage of well trained officers for the
merchant fleet during the next 10 years.

As a direct consequence, manyownerschanged their strategies regarding the re-
cruiting of personnel and established newpolicies in order to develop or extend their
cadets' training programs or at least try to take on board their ship as many cadets as
possible.

This change of attitude has first of all economic reasons, based on the predicted lack
of qualified officers in the near future. The lack of officers, in accordance with the world
scale forecast, will be a consequence of the world merchant fleet increase (as number
of ships) and the aging process of the maritime officers. More than that, the increasing
volumeof newelectronic navigational equipment requires well trained young officers,
able to quickly understand and accommodate with the use of electronic equipments
(Bordal J., et al., 2002).

During the past few days, our university accommodated a job fair where crewing
and shipping companies cameto present theirjob opportunities for deck, engineers and
electrical officers. This is the second similar event this year and it is very encouraging
for us to see the real competition between these companies and their wish to attract as
muchaudience as possible. However,the race for gaining future officers for their fleets
is not enough to motivate the shipping companies to invest in the training of students
while they are still in faculties, although they are happy to have on board young watch
officers with 4 years of academic studies as educational background.

On the other hand, in accordance with our information, shipping companies have
made investments in education in countries where the labor force is cheaper then in
Eastern Europe (i.e. India, Philippines, Myanmar,etc.).

At this moment,our university has fifteen agreements signed with seven crewing
companies and eight shipping companies. Weencourage our students to undertake the
OBTstages with these owners but around 22% of the students are still making voyages
on ships owned by other companies. For the moment,wedo not want to restrict their
ownwill regarding the choosing of the shipping companies.

Weconsider it is very good that the number of agreements signed with owners
is greater than the number of agreements with crewing companies, because working
directly with owners gives us the opportunity to have a better feedback regarding the
achievements of our students. In the next chapter wewill see that are also other reasons
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for preferring to interact directly with the owners, instead of using a crewing company
as intermediate between the university and the owner.

We,as a maritime university, are pleased that our deck students could find without
mucheffort a ship to serve as cadet and to fulfill their 6/12 months OBT stage. Weare
also pleased by the perspective that all of our graduates that want to embrace a profes-
sional carrier at sea have this great opportunity and they will receive a fair payment
for theirjob.

3. The Cadets' Opinion Regarding the OBT Process

Twoyears ago, as part of the research in OPTIMPORT project, CMUhas designed
a questionnaire (containing 20 questions) that has to be filled in by the cadets return-
ing from their OBT period. In order to encourage students to answer with maximum
sincerity, it is not compulsory for them to give their names. They have to mention the
nameof the ship, the crewing company and/or the owner.

The main purpose of this questionnaire is to help us in identifying the shipping
companies that implemented the best OBT system and where the cadets are being
integrated in a real and professionaljob training scheme.

The results that wewill present and the commentsthat wewill make in the follow-
ing pages are based on the answers collected in 235 questionnaires. Wewill not reveal
the names of the shipping companies that have best or worst performances from the
point of view of fulfilling the requirements of the STCW 95 Convention regarding the
on board training process, but we think that analysis of this answers will outline the
real picture of this professional building-up period for young cadets.

For the purpose of this paper we selected only seven questions (from the total of
twenty), the most important regarding the on board realities that had to be faced by a
cadet in his training voyages. The selected questions are:

Q2 - Wasthere a Designated Training Officer on your ship?
Q3 - Did you receive a dedicated Training Record Book issued by the shipping

company?
Q4 -Haveyou been asked about the level of your theoretical knowledge?
Q5 - Did you receive a written training plan that prioritized the training steps and

stages?
Qll -Howwould you appreciate the activity Designated Training Officer (DTO)?
Q12 - Please give a score for the quality of the on board training period
Q14 - Please give a score for the overall feeling on the on board training period
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3.i. Question Q2

Question Q2 is ,,Was there a Designated Training Officer on your ship?"

Cadets are instructed to answer this question with Yes or No, and an affirmative
answer means that there was one deck/engineer officer on the ship on board which
they served as cadet, that had very clear duties regarding the OBT program and was
directly involved in the guidance, monitor, review, assessment of cadets, during the
voyage (MNTB, 2005a). This officer was also reporting to the Master/Chief Engineer
about the progresses made by cadets.

The question seems to be very harsh and it may look hilarious for many of the
professionals involved in MET, but as you will see from the answers, the reality is not
very encouraging.

As you can see from figure 1, we had 93 negative answers, meaning that in almost
40% of the voyages undertaken our cadets were not guided and monitored by a dedi-
cated DTO.Anegative answer to this question does not meanthat there was no training
running on those ships. As the students explained, in most of the cases, they received
guidance from any of the watch officers, including Chief Officer/First Engineer and any
available officer was allowed to undertake assessment and to sign and declare the cadet
as proficient in the tasks mentioned in the TRB.

Figure 1. Answers to Question Q2

It is also true that in some cases, representing around 12% of the negative answers,
there was noOBTprogram running on board. The on board policy encouraged cadets
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to "steal", in the old fashioned way, the professional skills from the on board officers
without any explanations and guidance.

3.2. Question Q3

Question Q3 is "Did you receive a dedicated Training Record Book issued by the
shipping company? "

Q 3 - D id y o u re c e iv e a d e d ic a te d R e c o rd T ra in in g B o o k

is s u e d b y th e s h ip p in g c o m p a n y ?

140

120

100

V> 80
UJa

60

40

20 -K ^ "̂

0
Y e s             N o

Figure 2. Answersto Question Q3

The Romanian Maritime Authority (RMA) published a TRB and the Constantza
Maritime University (CMU) has the obligation to provide all of our students with this
TRB.In order to avoid duplication of projects and tasks completion confirmation, CMU
agreed with RMAthat any TRB issued or used by a shipping company that meets the
standards of the Romanian TRBwill be accepted as valid.

Because weare not very pleased with the content of the TRBpublished by RMA,we
asked our cadets if they worked with other types of TRB, copies of the standard TRB
model published by ICS/ISF or other TRB issued in accordance with the provisions of
other national maritime authorities (MNTB, 2005b).

As you could se from figure 2, the number of negative answers represents 55%,
meaning that in most of the cases the cadets have used the TRB provided by the uni-
versity to record their training progress.

Because the number of negative answers is greater than in the case of question Q2, this
meansthat even if on board someships there wasan OBTsystem implemented by the owner
and a DTO, they still used the TRB provided by the cadet to provide evidence of training.
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In 45% of the cases, the shipping company had their ownTRBand the student had
to use this publication and to comply with the training program specified in that TRB.

3.3 Question Q4

Question Q4 is "Have you been asked about the level of your theoretical know-
ledge?"

Answers to this question are very important to analyze because they show the pro-
fessionalism of the DTO and the realism of the OBT program implemented. As weknow,
in most of the cases, due to the sandwich curriculum, students can undertake training
voyages when they are in their second, third or fourth year of study.

Consequently, their theoretical knowledge, regarding the ship matters and proce-
dures could vary dramatically, in accordance with their year of study.

The purpose of this question wasto find if the DTO had asked from the first meeting
with the cadet about the theoretical courses undertaken or at least about the year of

Q 4 - H a v e y o u b e e n a s ke d a b o ut th e le v e l o f y o u r th e o re tica l
k n o w le d g e ?

160

140 H-"

1204'
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0>80  -K'"g ^60  4-"
40+"
20
0

r

Y es             N o

Figure 3. Answersto QuestionQ4

study of the cadet. As wecansee fromfigure 3, there are 148 negative answers(63%
fromthe total of 235 answers). By requesting explanations from our cadets regarding
their answerto this question, wehavefound that in most of the cases the DTOwas
interested whether if the cadet is at the first, second or third voyage as a cadet and was
eventually looking in the TRBto see what tasks had already been accomplished by the
students.
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In the context of a sandwich curriculum education the number of voyages already
performed by the students are not very relevant. The year of study alone is also not
relevant, because there are essential differences regarding the curricula for each year
of study between maritime universities.

Usually, if the DTO asks about the year of study of the cadet he assumes that the
cadet had the same theoretical training as the DTOhad when he finished the sameyear
of study, without taking into account that he graduated a different METinstitution.

In order to make things easier, we think that it will be a good practice to provide
cadets with copies of the official teaching curricula of the university, attached to the
TRB-which will prove the level of theoretical knowledge achieved by the cadet.

3.4 Question Q5

Question Q5 is "Did you receive a written training plan that prioritized the training
steps and stages? "

Anaffirmative answer to this question will reveal a good managementof the OBT.
The training schedule must be established in accordance with the theoretical and practi-
cal knowledge of the cadet and with the remaining tasks and objectives as ascertained
by the TRB.

If this schedule is not prepared by the DTO, the onlyjob aid that could give a clue
about what has to be done remains the TRB. Standard TRBs usually present tasks in
the order established by STCWand the guidelines established by IMO and not in the

Q5 - Did you receive a written training plan that prioritarize
the training steps and stages?

Yes

Figure 4. Answers to Question Q4
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logical and chronological order for accumulating knowledge and skills during the OBT
period.

In accordance with the questionnaire results, only in 18% of the cases (42 affirma-
tive answers) the students encountered a very good training management that was able
to prioritize the activities of the cadets (figure 4). Only 3 shipping companies, from a
total of 32 where our cadets were embarked during the last two years, had the proce-
dure to draw up a personalized training schedule for their cadets.

3.5. Question Qii

Nowwewill jump to the second part of the questionnaire, where the student is
asked to give an overall opinion on the quality of the OBT period, from his ownpoint
of view. It is obvious that the following questions have a higher degree of subjectivism,
but in our opinion it is very interesting to see the general perception of the students on
their live on board experience.

Question Ql l is "Howwould you appreciate the activity Designated Training Of-
ficer? "

Q l l  -  H o w  w o u ld  y o u  a p p r e c ia t e  t h e  a c t iv it y

D e s ig n a t e d  T r a in in g  O f f ic e r ?

1 2 0  /

1 0 0

8 0
S2 /
S ｻ Y
<
o /

4 0

2 0

0
E

I
e e lle n t G o o d     A v e ra g e      N o t

s a tis fa c to ry

Figure 5. Answers to Question Ql 1

For answering this question, cadets are instructed to consider as DTO any officer
that worked with them and helped them to fulfill the tasks included in the TRB. The
cadets have to choose the best match from the following categories of grades : excellent,
good, average, not satisfactory.

As wecansee from figure 5, the efforts made by the training officers were positively
evaluated by the cadets (16% excellent and 49% good). Only 10% of the answers ap-
preciate as "not satisfactory" the activity of the DTOs. Weare reluctant about these
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negative answers, so from question Qll we analyze mainly the above average results,
because we consider that these answers reflect better the on board realities. Conse-
quently, wehave to observe that even though there are a lot of ships where the OBT
system is not very well implemented or managed, there a lot of officers that voluntarily
or not help cadets to achieve their required practical skills and competencies and cadets
are grateful for this help.

3.6. Question Q12

Question Q12 is "Please give a score for the quality of the on board training pe-
riod.

"Answersto this question are also analyzed with someprecautions, because in our
opinion, only the cadets that are at their second voyage could have a tangible basis to
compare on board experiences. For the cadets returning from their first voyage, this
answerhas a higher degree of subjectivism.

Any how, as shown in figure 6, almost 60% of the students considered that the
quality of the OBT could be better, and this state of facts are not a good mark for the
realities related to the OBT process.

The truth is that the universities are not very well connected to the on board train-
ing process and these education institution could not control the on board activities of
their cadets.

Q 1 2  -  P le a s e  g iv e  a  s c o re  fo r  th e  q u a lity

o f  t h e  o n  b o a rd  tra in in g  p e rio d

140 1

120

100

2 80

60 /

4 0 r

20 Y
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a IV /
c e lle n t    G o o d     A v e ra g e     N o t

s a ti  s fa c to  ry

Figure 6. Answers to Question Q12
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3.7. Question Q14

Question Q14 is "Please give a score for the overall feeling regarding the on board
training period"

This is the last question that will be presented in our paper and reflects the feeling
of the cadets about their training experience on board ships.

Q 14 - P lea se g iv e a s co re fo r th e ov e ra ll fe e lin g
o n th e o n b o ard tra in ing pe rio d
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Excel le nt   Good    Ave ra ge    Not
satisfactory

Figure 7. Answersto QuestionQ14

It is true that there are very good chancesthat the feelings about the training to be
mixedwith the feelings about general life on board, but weappreciate that most of the
students madepositive appreciation about the time spent onboard.

Taking into account that 40% of the students werenot very satisfied about their
onboard experience (marked as "average"), and 3% of the cadets were"notsatisfied"
about that stage, it is possible that part of them will not embracea sea carrier and will
prefer from the start to find o job onshore (Little A.D.,2004).

By maintaining a database with these answers,wearetrying to comparethe answers
given by the samestudents after the first, second or third voyage.By corroborating with
other answerswecanmakesomeassumptionsregarding the influence of the on board
social life over the remaining state of spirit of the cadet after leaving the ship.
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4. Conclusions

Weagree that this analysis is based mainly on answers given by cadets, at the re-
turning fromtheir training voyages. Weknowalso that when a student has to evaluate
his teachers or his education system, his answers maynot reflect the reality 100%.

Before the graduation exam,an evaluation of the practical skills of the students
from the last year of study is being made. Students have to undertake a 3 hours naviga-
tion watch, in a maritime area difficult for navigation and during that time they have to
solve different tasks intended to reveal, as much as possible, their practical knowledge
and skills.

Consequently, for the analysis of OBT quality, we compare the answers of the ques-
tionnaires with their achievements during this evaluation and weconsider that wecan
draw up realistic conclusions regarding the quality of OBT programs implemented by
the shipping companies.

In order to summarize, wecan say that:
à" the OBT period is avery important part of the building up of the professional skills

and competences of the young merchant officer. Despite the students' opinions, only
onboard training is not sufficient for the creation ofa modern officer. OBTmust be
an integrated part of the METsystem, based on academic theoretical knowledge;

à" there a great differences between the quality and complexity of the OBT programs
performed on board ships;

à" the numberof shipping companies that have a modern and systematic OBT system
is very low;

à" in most of the cases, the cadets have to learn by themselves, looking and copying
the actions and work style of the ship's officers;

à" the quality of life on board is very important for the professional progress of cadets
and what they feel in the first 2-3 voyages could determine their options for their
future;

à" manycadets are motivated only by the money that they will receive as cadets and
choose the shipping companies that offer them abetter payment, without consider-
ing the quality of the OBT. This is the reason for which 20-22% prefer to go at sea
with shipping companies that are not on the least agreed by our university;

à" it will be idealistic to think that the university could direct its students only towards
the shipping companies that have a good OBT program. For the momentwecould
not afford to make such a positive discrimination between the shipping companies,
because the OBT period imposed by the STCW is very long, and weneed all the
available places offered by the shipping or crewing companies;

à" it will be best only to work with shipping companies, without the brokerage of
crewing companies, because the university will know fromthe beginning where
the cadets will go and could avoid someunpleasant experience for the students;
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à" it will be very good if the universities could maintain somesort of supervision re-
garding the OBT, but this thing is not practically possible, excepting maybe the ships
under national flag. Universities have to ask for feedback from owners, regarding
achievements of their students, during the OBT period. This is the onlyway to make
ownersresponsible and aware about the great importance of the OBT process.

à" Universities must review the level ofcompetences achieved by cadets by monitoring
the tasks completion from TRBand by evaluating the practical skills of the students
at the end of the sea training period.
It is very important that students consider the sea going intervals an integrated part

of their professional training and make no disjunction between the theoretical courses
and the OBT stages. The universities must emphasize by all means the necessity of
building up practical skills on solid theoretical knowledge.
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ABSTRACT 

The paper in the first part introduces the reader into general issues contributing 
to the compkx role of the human factor in safe ship operation. Further the capacity 
which the International Maritime Organization (IMO) attaches to the human element 
in shipping is discussed. Next the International Safety Management (ISM) role towards 
safer ship operation and the economic viaЬility of а ship-owner is highlighted. The last 
part of the paper contains two case studies the first illustrating the need for training 
expertise and certification for shipboard electrical officers and the second case giving 
an example how not observing simple procedures and checklists Ьу the crew can lead 
to fatal and costly accident. 

I. UNDERPINNING BACKGROUND OF ТНЕ 

HUMAN FACTOR ELEMENT ISSUE 

Merchant seafaring is rated as the second most hazardous occupation with seafarers 
260 times more likelyto have fatal accidents as compared to those employed in anyoth
er industry (Roberts vol.360, р.543)7. Maritime accidents involving ships in collisions, 
foundering, groundings, fires, explosions etc. in the period 1999-2004 are presented 
in Fig. 1, these are responsiЫe for heavy loss of property and long-term environmental 
damages, they on the other hand account for large number of valuaЫe lives. 

Large floating population of passengers at sea along with over а million seafarers, 
inevitaЫy on board for operation of some 88 ООО ships at any given time continues to 
Ье at risk exposed to the vagaries of seas and operational hazards. 
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Fig. 1. Hull & Machinery. Claims 1999-2004. Costs inper cent

In the aftermath of the oil crises of the seventies and trade slump of early eighties
the ship owners, to survive in this highly competitive shipping business, were left with
no other option but to drastically cut down their costs of operations. Crew expenses,
accounting for 25 to 35% of total operational costs (Stopford 2000)8 were the primary
targets. The strategy adopted was, firstly to replace a portion of human element by tech-
nology. Such partial replacement had also became unavoidable from the standpoint of
higher surveillance of operational parameters that became necessary for monitoring
and control of contemporary shipboard propulsion and power plants, which for the
samereasons of economy needed to be more efficient and consequently demanded
operations within tighter tolerances.

Safe and efficient operation of shipboard propulsion plants and their auxiliary
equipment within narrow limits of operational parameters is not possible without cer-
tain degree of automatic controls. Second course of action to support this strategy was
to target cheaper workforce. This necessitated manytraditional ship owners to flag out
their vessels for necessary freedom to employ seafarers ready to work at lower wages,
wherever they could get them from. This change in ship operating pattern however
has not been without repercussions. In manycases the 'flags of convenience' became
associated with the term 'crew of convinience' (Alderton 2001)1, because of seafarers
with lower levels of knowledge and skills from nations where maritime education and
training systems could not keep up with the standards dictated by changing technology,
obviously for the same reasons that produced cheaper workforce. In contrast though,
these seafarers needed higher knowledge and skills commensurate with contemporary
advancing technology. Present pattern of crewing is generally characterized by mul-
tinational seafarers in short-term employment contracts, normally provided by crew-
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ing agencies (Couper 2000)4. While according to a research conducted by the Cardiff
University (Kahvechi 2002)6 which states that approximately 65% of the world fleet
have adopted multinational crewing strategies with about 10% of the fleet staffed with
crewcomposed of five or more different nationalities, there are reports that there may
be as manyas 15 or 16 nationalities on a single ship.

This global diversity is also indicative of widely differing training and skills levels
amongother attributes of such seafarers. The process of globalization has introduced
a broad social and ethnic diversity as a result of multinational crew (IMO News2002)5.
Globalization of crew dictates not only a higher level of knowledge of commonlan-
guage and skills to apply it, but also a compatible technical knowledge commensurate
with levels and structures of shipboard management for effective teamwork. The physi-
cal barriers to communications get exacerbated due to language and cultural diversities
of the personnel involved. Outcome of these changes in the ship management pattern
and in shipboard technology have had adverse influences on personal safety, ship and
environment safety as well as on the efficiency of operations.

These concerns have been prompting the maritime community to direct its con-
certed efforts towards enhancement of maritime safety, for protection of life, property
and the environment.

2. The Human Element in the Work of the IMO

The lone figure standing atop the international memorial to seafarers outside the
London headquarters of the International Maritime Organization (IMO) is symbolic
of the importance that IMO attaches to the human element in shipping - the complex
multi-dimensional issue that involves the entire spectrum of human activities performed
by ships' crews, shore based management, regulatory bodies and others.

Ananalysis of 187 instances of groundings and collisions carried out by IMO's Sub-
Committee on Flag State Implementation (FSI) indicates that, in 150 cases, or some
80 per cent, the human element wasa contributory factor. Broadly equivalent results
have emerged from similar analyses and fatigue has emerged as a significant factor in
maritime accidents - along with others such as communication, competence, culture,
experience, health, situational awareness, loneliness, isolation, stress and working
conditions.

IMO has to date accomplished a significant amount of work in addressing the hu-
manelement in shipping, at sea and ashore. In 1991, a Working Group was established
onthe role of the HumanElement in Maritime Casualties and since then Assembly reso-
lutions have set forth the human element vision, principles and goals for the Organiza-
tion (resolution A.850(20) updated byA.947(23)) and requested the IMO Committees
to focus their attention on "shifting emphasis onto people" (A.900(21)).

379



World Maritime Exellence :

u> -4fe:

Fig. 2. International memorial to seafarers

Key human element regulations include the STCW Convention - particularly the
revision of the Convention in 1995 - and the ISM Code - mandatory for most ships
since 2002. IMO has also developed Guidelines for the Investigation of HumanFactors
in Marine Casualties and Incidents, included in the IMO Code for the Investigation of
Marine Casualties and Incidents, and comprehensive Guidance on fatigue mitigation
and managementhas been published.

There is also the STCW-FConvention for fishing vessel personnel, which unfortu-
nately is not yet in force due to lack of sufficient ratifications - but this has not stopped
IMO from holding a series of regional familiarization seminars around the world and
developing a number of model courses for fishing vessel personnel, which are nearing
completion.

Meanwhile, IMO's Maritime Safety Committee (MSC) agreed at its 81st session in
May2006 that a comprehensive review of the STCW Convention and STCWCode is
needed, in order to ensure that the Convention meets the new challenges facing the
shipping industry including, but not limited to, rapid technological advances today and
in the future. The MSC instructed the Sub-Committee on Standards of Training and
Watch keeping (STW) to define, as a first step, the issues to be reviewed and advise the
MSC accordingly, before embarking on the actual work. The target completion date
is2008.

In the light of analyses of accidents indicating that fatigue was a main contribut-
ing factor, a newwork program item on review of the principles for establishing the
safe manning levels of ships has also been included in the work program of the STW
Sub -Committee.
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IMO's Joint MSC/Marine Environment Protection Committee (MEPC) Working
Group on HumanElement continues to meet annually and MSC 81 approved MSC/
MEPC circulars on: checklist for considering human element issues by IMO bodies;
strengthening of human element input to the work of IMO; framework for IMO con-
sideration of ergonomics and work environment; and the Organization's strategy to
address the human element, which includes a related action plan.

Amongst other items, the next session of the Joint Working Group on the Human
Element, meeting during MSC 82 in November-December 2006, will analyze the report
of a study into the impact and effectiveness of the ISM Code which was carried out by a
Group of Independent Experts selected from administrations, organizations, academia
and the shipping industry. Based on the data collected, the report concludes that where
the ISM Code had been embraced as a positive step toward efficiency through a safety
culture, tangible positive benefits were evident; and ISM Code compliance could be
made easier through a reduction in the administrative process.

Fromthe above, it can be seen that work on the human factor continues to evolve
-while it remains at the heart of IMO's work. Effective implementation of the STCW
Convention and the ISM Code through appropriate education and training will con-
tinue to have a significant impact on the quality of seafarers and the operational safety
of ships. By focusing on the human element in general IMO is strengthening the link
between managementashore and performance afloat to sustain a safety culture. The
achievement of safer, moresecure and efficient shipping on clean oceans will always
be dependent on humanfactors.

The various Conventions and Resolutions mentioned in this article can be down-
loaded from the IMO website: www.imo.org.

3. Towards safer ship operations and the
economic viability of a ship-owner

The International Safety Management (ISM) guidelines were developed to provide
a framework for the proper development, implementation and assessment of safety and
pollution prevention management.

WhenISM was rolled out, many companies produced large volumes of manuals,
which clouded or failed to address key issues. They hoped to raise the safety culture
through the use of lengthy procedures and checklists, which did not bode well with those
whoweresupposed to use them. Somecompanies then changed their strategy by first
soliciting feedback and participation from those using the manuals and then writing con-
cise, user friendly procedures. Checklists which did not serve any purpose were removed;
data flow was better managed through the intelligent use of information technology; and
improved transparency between the vessel and the officeremovedthe blame culture.
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Ship vetting, the needs of the ISPS Code and reduced turn-around times in port pre-
sented an added administrative burden for ships' staff, particularly where numbers had
remained the same or had reduced, resulting in increased fatigue. Some ship managers
have recognized this imbalance and have taken action to redress it by:
à" Placing additional deck officers and/or ratings on board for vessels on short trading

patterns or difficult routes or difficult cargo handling processes.
à" Recruiting Administrative Assistants to manage the shipboard administration (a

role previously undertaken by the Radio Officer).
à" Providing shore assistance for maintenance routines and increased dry-dock bud-

geting.
à" Reducing the duration of crew contracts.
à" Increasing onboard recreational facilities.

Although this resulted in increased operating costs, there have also been huge in-
direct cost savings through a reduction in accidents and incidents.

With the shortage of properly qualified seafarers, the burden of providing addi-
tional training is becoming more evident. Training is not aboutjust providing what is
available in the market or meeting regulatory requirements. Somecompanies are pro-
viding training to understand company systems and internal workings. These programs
are internally developed using feedback from ships' staff and applying lessons learnt
from incidents, coupled with management business objectives.

Almost all shipboard systems and operations are heavily dependent on humanin-
tervention and the human link will constantly remain a weak link in this equation.
Therefore the humanelement needs to be continuously managed and improved. In the
final analysis, continued learning processes, renewed strategies in managing human
capital, and improvement of work practices will form the basis for safer ship operations
and for the economic viability of a company.

For a fuller version of Captain Sivasundram's article go to: www.he-alert.org/dis-
playArticle.aspx/articlelD =HE00565

4. Some accidents case studies

A. Passenger vessel switchboard fire (Alert - The International
Maritime Human Element Bulletin. Issue 2005)2.

This report of a switchboard fire in a 55,45lgt 'state of the art' passenger vessel,
built in 1992, demonstrates that some regulatory, design/construction and training
deficiencies only manifest themselves after an emergency has occurred - in this case
some10 years after the ship first entered service. The report, from the Transportation
Safety Board of Canada, highlights a number of important HumanElement issues.
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Following the catastrophic failure of the main circuit breaker for one of the diesel
generators, fires were started in the main switchboard room (MSR) and the adjacent en-
gine control room (ECR). During the events leading up to the failure of the circuit breaker,
noneof the senior engineering or electrical officers demonstrated sufficient knowledge
or expertise in troubleshooting problems with medium-voltage propulsion plants.

It was company policy for senior engineer officers who were standing by the con-
struction ofa newship to be trained in the vessel's 6.6 kV electrical systems by the equip-
mentmanufacturers, with these officers then training the incoming generation of ship's
crew,whoin turn would train the ones who followed them. However,this system of
succession training had fallen into disuse such that, at the time of the accident, neither
the engineers nor the electricians had been trained in the ship's electrical generation,
distribution, and application systems.

Because the MSR did not have an independent smothering system, the crew ex-
tinguished the fires using portable carbon dioxide (CO2) extinguishers. The lack of an
independent connection to the ship's CO2 smothering system in the MSR deprived the
vessel of an effective and safer meansto fight fires in this compartment. Furthermore, as
the fire was being fought, one of the diesel generators continued to supply 6.6 kV power
to the switchboard, located approximately one meter from the fire fighting activities.
This exposed the crew to undue risk, albeit there were no injuries.

The report recommends a review of the requirements for structural fire protection
and fire-extinguishing systems to ensure that the fire risks associated with compart-
ments containing high levels of electrical energy are adequately assessed; and that the
provisions of the International Convention for the Safety of Life at Sea (SOLAS) dealing
with structural fire protection and fixed fire-extinguishing systems are addressed.

Furthermore, the report highlights the need for internationally accepted minimum
standards for training, expertise, and certification for shipboard electrical officers.

This comprehensive and very technical investigation report is essential reading for
all those involved in the regulation, design, construction and operation of ships with
medium-voltage generation and distribution systems.

The full report can be downloaded from: http://www.tsb.gc.ca/en/reports/ ma-
rine/2OO2/mO2wO 1 3 5/mO2wO 1 35.pdf.

B. Case Study 2 (GL Flensburg Presentation, May 2002)3

Acontainer ship built in 1995 of 2480 TEU capacity and a MAN-B&W6S70MC main
engine of 16860 kW, 91 rpm suffered a very serious main engine crankshaft breakdown
two crank webs on cylinders No. 3 & 4 have slipped. Crank web on cylinder No. 3 has
been turned by 10° in astern direction and cylinder No. 4 crankweb was shifted by 315° in
the ahead direction (see Fig. 3). Following sequence of events took place: Automatic ME
safety system triggered an engine slow down due to "Piston Cooling Flow on cylinder No.
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Fig. 3. Detailed picture of damage to crank webs cylinders No. 3 and No. 4

3" announcement.The engine was stopped manually by the engineer onwatch. The ship
wasin ballast condition, stormy weather caused the ship to roll up to 45° both sides.

The engineers checked the piston cooling oil flow-found o.k. Drain pipe from under
piston space of cylinder No. 3 was checked and no flow present - o.k.(but later it was
stated that the drain pipe was clogged). After 5 min. M.E.stoppage, the engine was
started again in ahead rotation. Immediately after that an enormous thump washeard
(like an internal explosion), and the engine brought to a stop. Cause stated: hydraulic
impact in combustion chamber of cylinder No. 3 what has caused the slippage of crank
webs cylinder No. 3 and cylinder No. 4. During later inspection it was discovered that
the piston crown of cylinder No. 3 had two cracks (an inner crack and an outer) during

Fig. 4. Damage details on piston crown ofcylinderNo. 3
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the 5 min engine stoppage the cooling oil seeped through into the combustion chamber
of cylinder No. 3 (see Fig. 4).

The final picture of the damage (see Fig. 5), crank webs of cylinders No. 1, 2, 3
turned by about 35° i relation to crankwebs of cylinders No. 4, 5, 6. The aft crankweb of
cylinder No.3 and forward crank web of cylinder No. 4 have shifted outwards by about
2 mm.Undertaken temporary repair to bring the ship from Azores area to Hamburg;
piston of cylinder No. 3 pulled out. Cylinder No. 1 and No. 2 cut off. Permanent repair
-first it was intended to bring back the slipped crank webs into original position but
was given up due to the excessive turning of the crank webs, second proposal was to
built in new crank webs but this turned out to be too expensive compared with fitting
a newcrankshaft.

The question arises if this damage could be avoided. The straightforward answer
is yes. It could be avoided if routine procedures were observed. It means that the turn-
ing gear was clutched in and the engine rotated with open indicator cocks to observe
eventual emission from the indicator cocks. If this procedure would be carried out the
engineers could notice the oil being ejected from cylinder No. 3 but this was not done,
the normal procedure has been violated with fatal results. The only excuse concerning
the engineers action can be the state in which the ship was sailing (heavy rolling) and
the clogged drain pipe from the under piston space of cylinder No. 3, but if this drain
valve has been regularly opened it would not be chocked so again some negligence on
the engine crew side.
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Fig. 5. Picture of turned crank webs seen from top of the engine bedplate
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Conclusions

It makes sense of continuing projects to improve the awareness of the HumanEle-
ment in the maritime industry. In the time to come weshould be focusing on the ap-
plication of the body of knowledge that has already been accumulated to address the
specific HumanElement issues of: fatigue, effective communication, automation and
alarm management, strict observation of procedures, complacency and routine slips,
trips and falls, health, safety and wellbeing, recruitment, retention, education, training
and competence, and information management.There is also an urgent need to review
the STCWconvention with respect to introduce the electrical engineer diploma as more
and moreelectrical systems are introduced on today's ships (diesel-electric propulsion) ,
case study Ais an obvious evidence of having on board electrical engineers familiar with
the vessels 6.6 kV electrical systems. Thus there is a need for internationally accepted
minimumstandards for training, expertise and certification for shipboard electrical
officers.

Finally there should be a decisive reverse in financial outlays for technology devel-
opment and crew training, i.e. 80% offinances should be devoted for in depth training
and less for a continuous development of technology with which the crew cannot catch
up.
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ABSTRACT 

Shortage of seafarers can Ье broadly attributed to two factors namely inaЬility to 
attract talented youth to sea career and retaining the trained seafarers. The main mo
tivating factors that influence students in choosing а career are money and the job 
satisfaction where as they are mainly influenced Ьу parents and teachers (Кniveton, 
2004). Students look for short term motivating factors in а career whereas parents and 
teachers look for long term motivating factors. In career at sea the short term factors 
are good and students like to join career at sea but the parents influence is lacking as 
career at sea is not а lifelong career and there is negligiЫe academic growth. The tal
ented seafarer of today does not want to Ье at sea throughout his life especially when 
jobs ashore are equallyrewarding. The proЫem is more aggravated in that the seafarer 
is leaving sea career too early to prepare for shore job. Solution to the proЫem is in 
empowering the seafarer Ьу providing quality education at sea, so that he learns while 
he earns and develops multiple competencies and qualifications. This will provide for 
а life long career thru the career at sea thereby increasing thru put via the sea career 
route. It will also assist in retaining the seafarers for longer time. The paper will outline 
the role of Maritime Universities in empowering the seafarer. The programs offered, 
eligiЬility requirement for each program, basis and procedure of granting equivalent 
credits based on his certificate of competency, method of delivery of remaining cred
its and assessment procedures will Ье discussed. А structured and flexiЫe academic 
path will Ье suggested from bachelors' level to doctors' level. Integration of maritime 
disciplines into other disciplines will Ье suggested. Topics of research and dissertation 
possiЬle on board ships will Ье suggested. 
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i. Introduction

Seaborne trade forms 90% of the total world trade and ship operations is one of the
main activities to execute the trade. Seafarer is critical in the efficient and safe operation
of ships to ensure intact and timely delivery of goods without harming the environment.
Complex techno-dynamic shipboard operations in a highly demanding commercial
environment constrained by plethora of regulations require the seafarer of the future
to possess higher analytical skills, abilities and competencies. Most shipping journals,
magazines, shipping conferences and seminars highlight the crisis of shortage of well
educated and trained manpoweronboard ships.

The problem can be attributed to two main factors namely inability to attract good
students and retention of seafarers. The talented seafarer and youth of today do not
wantto be at sea throughout there life especially whenjobs ashore are equally reward-
ing. The problem is more aggravated in that the seafarer is leaving sea career too early
to prepare for shorejob. Seafarers are the main ambassadors of promoting the career at
sea and sometimes play the role of career counsellors as far as sea career is concerned.
At the same time view of the society about the career is important as the student is
mainly guided by the opinion of the society (family, teachers and friends). Reflection of
seafarer's views on his owncareer and perception of the society about present scenario
of career at sea is important has been established by analysing responses received from
seafarer trainees, ship's officers and seafarers working ashore through a set of question-
naires. The over 150 responses collected reflect dissatisfaction, isolation, and lacking
in academic qualifications to make the career at sea as a lifelong career path. Seafarer's
career satisfaction, his better integration into the society and lifelong career options is
the key to attract good candidates and retain them longer at sea.

Empowering seafarer through higher integrated education and multiple skill de-
velopment makes the career at sea more attractive by opening up multitude of career
options to him thru the sea career path. Higher level education will also empowerhim
with flexible functional abilities required in shipboard operations today. Empowerment
of the seafarer as required above is suggested in this paper thru an empowermentmodel
and its positive affectivity is reflected in the analysis of responses to the questionnaire
by the seafarers after reading the empowermentmodel. The role of the maritime uni-
versities and International Association of the Maritime Universities is very important
in empowering the seafarers. Recognition of seafarer's previous learning demonstrated
by certificate of competency, providing higher education programs necessary for mul-
tiple competencies and obtaining higher academic qualifications are suggested. The

"learn while you earn" concept of delivery of these programs that makes optimum use
of seafarers time at sea and ashore is explained. The paper also discusses the necessity
of programs on social sciences in seafarer's better understanding of self and integration
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into society. The role of International association of maritime universities and other
universities in adopted marine education and training is briefly outlined.

2. Present Scenario

Present status of sea career has been collected through a set of questionnaire circu-
lated amongst trainees, sailing officers and seafarers working ashore which is reflection
onhis career at sea and society's perception about the sea career. The samples include
seafarers from India, Philippines, Indonesia, Algeria, Egypt, and the Netherlands. The
factors that influenced seafarers in choosing the career at sea are:
-Parents and family influence below 50%
-Payandconditions over80%
-Foreigntravelover70%
-Flexibilitybelow 50%
The above data shows that the seafarer has been influenced by short term motiva-

tors pay, foreign travel and adventure. The long term influencing factors of family and
flexibility show less influence. At the beginning of his career the seafarer is satisfied
but with passage of time his satisfaction level drops from 3.8 to 2.7 on the Likert scale.
Similar result is obtained when the satisfaction level is analysed from trainees to the
seafarers working ashore. The trainees are more satisfied than the ship's officers 3.4 as
compared to 2. 9. Howeverif the comparison is done with seafarers working ashore they
were moresatisfied with career at sea recording 3.8 which can be attributed to there
continuous growth and development on shifting ashore. Hence it can be correctly said
that for seafarers to be more satisfied with career at sea, route to shore employment
that ensures lifelong career is essential.
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Figure: 1 (Seafarer's Career satisfaction)

389



WorldMaritime Exel' lence ^^=^=^=^==^^=^=^==^=^^=^^^=^^^==^^^=

Most seafarers feel isolated at sea and ashore which is evidenced by there response
as 3.8 and an equal response shows that the career at sea is boring after sometime.
Over 70% of the seafarer's who responded do not feel that the career at sea is life long
career. Over 90% of seafarers sailing and ashore feel the need for higher education. The
Present day training and development of seafarers, in areas other than safety, needs
to be reviewed (OECD Project, 2003). The survey conducted by Chinese shipowners
also suggests "low social status" and "lack of mental stimulation at sea" is hampering
recruitment (Grey, 2007). Seafaring Empowerment Model (SEM) is suggested below
in order to provide for integrated, flexible and less expensive higher education.

2.1. Seafaring Empowerment Model

2.i.i. WhyEmpowerment?

Empowerment is a complex word used in many disciplines like community de-
velopment, psychology, education, economics, and studies of social movements and
organizations, amongothers. According to Bailey (1992), definition of empowerment
depends upon the specific people and context involved. Empowermentdiscussed in this
paper is the constraints on seafarer's right for further education and training.

To be empowered one must be disempowered, i.e to say one does not have free-
dom or ability to make choices (Sen, 1999 & Mosedale, 2005). Seafarers are among
the most exploited and abused group of workers in the world. "Life at sea is at sharp
end of multinational capitalism - the free market let loose with limited restrictions and
sometimes little morality" (ITF, 2007). Criminalization of seafarer's is more of a norm
nowthen an exception. The imprisonment of the masters of the ill-fated ships ERIKA
and PRESTIGE in Europe and of the master and crew of the TASMANSPIRIT in Pakistan
provide sufficient evidence of this. Denial of shore leave, unfair treatment of seafarers
and undue harassment of seafarers are some of other violation of basic human rights
and dignity. They are frequently treated as serious criminals before their guilt has been
established (Mukherjee, 2006).

Present terms and conditions of seafaring job do not provide freedom to make
choices between careers at sea or ashore due to inadequate qualifications. Moreover
the contractual nature of sea job requires him to sail to earn his living, thus he must
sail for long periods to support his family. Whenhe is on leave he intends to stay with
his family whomhe missed during his sea time. For higher education he has to spend
time in college or university and moreoverhe has to pay handsome amount as fees for
higher education e.g. approximately 50,000US dollars at WMUor 25,000£ in a college
in UK. Thus he has to spend hefty amount for higher education when he is on leave
when not earning and also he has to stay away from his family. It can be said in the
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present scenario the environment is not conducive to his lifelong learning, hence his
rights of further training and education to provide for skill development and portable
competencies in order to secure and retain decent work to improve individual employ-
ment prospects is not provided for (ILO, 2006).

Appropriate provision of resources and regulations shall be provided to enable them
(seafarer) to pursue their interests (Kilby, 2006). Maritime labour convention regula-
tion 2.8 "career and skill development and opportunities for seafarers' employment"
has provided a base for flag states to implement certain procedures but the convention
is yet to be ratified and enforced. European Union green paper on maritime policy for
the union has identified knowledgeable and skilled maritime human resource as one
of the twin pillars to achieve strategic objectives of the policy:

"the particular need for an all-embracing maritime policy aimed at developing a
thriving maritime economy, in an environmentally sustainable manner. Such a
policy should be supported by excellence in marine scientific research, technology
and innovation"

It also states that continued investments in knowledge and skills are key factors for
maintaining competitiveness and ensuring qualityjobs. Thus it is fair to conclude that
empowermentof seafarer is need of the hour.

2.I.2. Seafarer Empowerment Model

The objective of the model is to provide higher education to the seafarer using
complimentary teaching methods such as work based learning and learning thru con-
ventional methods. Work based learning takes place at sea and learning thru other
methods takes place ashore. The purpose is to make optimum use of time at sea mainly
mid oceans thereby making higher education less expensive on time and money.Thus
it provides opportunity to the seafarer to "learn while he earns". This will motivate
seafarers to take up higher education, which will enhance his employability ashore by
providing him with necessary competencies and educational qualifications. It is also
suggested the maritime education universities and colleges shall offer non marine pro-
grams and associate with main stream universities. This will provide for vertical and
horizontal integration as well as permeation of one stream into the other. It also opens
opportunities for seafarer to interact with future regulators, managers, financers and
socialists or they become one.At the same time this will spread awareness amongthe
students of other streams which is in a way subtle marketing of the seafaring career and
shipping industry. Such a learning environment will help in better integration of the
seafarer into the society and removethe feeling of isolation at sea and ashore.

The projected benefits of the model are that it provides:
-Competentand professional human resource to the shipping industry
-the seafarerwith stable and secure career
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-motivation to the seafarer by reducing feeling of isolation, boredom and by
raising self esteem
-for rotational employment onboard ships and ashore
-opportunities of consultancy and research on board ships and ashore
-seafarer with more time for family life as betterjob flexibility
-attraction to good students to seafaring by making the career challenging, flex-

ible, stable, secure and rewarding - acareer option for life

2.2.3. Benefits of SEM

To see the affectivity of the model it is required that the model is validated. Towards
this objective a set of questionnaire was requested to be filled up by the respondents
of the earlier questionnaire after reading the objectives of the model and the result
obtained are positive. Over 90% of the respondents feel that the seafarer will be empow-
ered academically, socially and professionally that is to say they will be able to perform
better aboard ship and ashore, get better shore jobs and better integrate into the society.
Over 85% of them will sail longer if empowered as above. Over 80% will recommend
the sea career to good students compared to below 60% before empowermentand over
75% will recommend the sea career to their son compared to below 50% in the present
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scenario. Therefore it can be rightly concluded that empowermentof the seafarer as
outlined above will help attract good student to the shipping industry. Adoption and
implementation of the Seafarer EmpowermentModel (SEM) may provide the neces-
sary impetus to attract young talented students to seafaring. World Maritime University
(WMU) , International Associations of Maritime Universities (IAMU) , its members and
METinstitutions play a critical role in facilitating implementation of the SEM.

3. Role of Maritime Universities

The role of maritime universities is important in delivery of higher education.The
SEMuses the learn while you earn concept of learning thereby not only making the
learning less expensive in time and moneybut also utilizes the best features of both
cheaper and flexible but also making best use of both in class teaching and online
learning that promotes independent learning and reduces in class seat time (Granham
& Kaletta, 2002). Another special feature of the SEM is the integral learning environ-
ment.

3.1. "Learn while you Earn" Concept

The objective of the SEM is optimum utilization of the time compulsory spent by
ship's officers on board ships during their contract periods for sea time requirement
for higher level Certificate of Competency (COC) or as normal employment to earn his
living. As during deep sea sailing ship's officers can easily spare about 2hrs. i.e. (8hrs of
watch keeping, lOhrs rest period, 2hrs maintenance, 2hrs of other activities, 2hrs free
time). This spare time can be used for higher learning which will not only benefit the
seafarer but also the shipping company and the industry. Hence this time combined with
somecontact teaching hours will be used towards higher education. This is efficient as
in class time has reduced and seafarer is earning as well as learning that too at the place
where it is very easy to visualize and understand. The credit system suits this method of
delivery very well as credits maybe awarded for work based learning, in class teaching
and they maybe easily transferred into other programs evenif offered by other universi-
ties. The other advantage of the credit system is that the course maybe done in modules
hence it supports better flexibility. Thus the maritime universities need to offer programs
and infrastructure to support this learning activity on board ships and ashore.

3.2. Integrated learning

Maritime industry does not operate in isolation of economical, social, political ac-
tivity. But the seafarer is educated and trained in an isolated environment of mari-
time education and institutions only teaching maritime related subjects. Not only he is
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physically isolated but also academically isolated where he is only exposed maritime
related subjects and resources. SEMsuggests that maritime universities and maritime
education and training institutes shall collaborate with other universities to offer other
streams at their campuses so that both maritime and other streams are offered in one
campus, this encourages cross facilitation and permeation of human resource.

Providing resources is one aspect and the other is to educate seafarer to better inte-
grate into the society. Also to enable the seafarer to make optimum use of the provisions
and resources for growth, development the SEM suggests subjects like social science
and psychology, management and leadership skills. These subjects will also assist sea-
farer in better understanding of the humanelement concepts in shipboard operations.
Managementprograms will assist seafarers to learn how to live with, manage and posi-
tively motivate others in a shipboard environment (Me Mullen, 1988). These subjects
and integrated environment will broaden his horizon and encourage him to venture
into other fields such as politics, bureaucracy, legal, financial, economics, management,
sociology, media etc. Thus the concept is of vertical integration into the hierarchy as
well as in thinking thus influencing decision and policy making towards betterment of
the shipping industry and seafarers.

3.3. Facilitation of the SEM

To effectively deliver higher education at sea collaboration of maritime training
institutes, maritime universities and non marine universities is essential which will
not only improve quality of education in maritime world but also make the seafarers
truly global and assist there better integration into the society. Thus development of
a network of learning and facilitation centre across the maritime nations is required.
A large number of already existing Maritime education and training institutes can be
networked to run the program. WMUalready has a number of branches that may be
activated to facilitate the delivery of the programs. This decade belongs to consolidation
of industries across the globe where mergers and collaboration is in vogue not only in
shore industries but also in aviation and shipping (Star Alliance, Maersk take over of
APL etc.). In education world collaboration also exits e.g. Universitas 21 Global (Chua,
&Lam,2007) (U21G). May be the role of IAMU becomes important in facilitating such
a process or providing a commonplatform.

3.3.1. Higher Education Programs

Based on discussions with focus group of ship's officers working ashore and earlier
research papers and publications ( METHAR, OECD Project 2003, Grey, 1980) and
the requirement for higher learning has been identified in subjects related to Human
factors (Sociology, Psychology), socio-technical factors (Ergonomics and designing) ,

394



:^^=^=^^=:^=^=^^=^^=^=^^=:==^^^=^=^=WORLDMARITIMEEXELLENCE

Technical (Surveying, Maritime administrations, Meteorology, Dredging and offshore
operations, IT applications, Naval architecture), Management and commercial ( Port
Management, Ship Management, Consultancy and Project Management, HumanRe-
source Management, financial management, Logistics and chain management, Com-
mercial ship management, Integrated transport Management, Marine insurance and
claims, Maritime economics), Legal (Maritime Law and Policy, Marine labour laws,
arbitration) and Maritime Education and Training.

3.3.2. Duration and Eligibility

Seafaring is a unique career as the time spent at sea whether on watchkeeping
duties or otherwise continuously exposes him to a learning environment. Workbased
learning has existed since the development of mankind as skills were passed from one
generation to the next. As far as accreditation of work based learning is concerned it
has existed in the maritime industry since the requirement of certification as per ILO
convention 53. Prior to STCW 95 flag states were awarding certificate ofcompetencies
based on sea time and oral and/or written assessment. STCW95 clearly lays down a
competency table in which the competency to be learned is associated with knowledge
required for the competency, the method of demonstrating the skill learned and the
tools for assessment. Thus the seafarer has to demonstrate his competence for each
competence as per the STCWtables which is also the case in credit based learning. For
awarding a degree in credit based learning number of credits and level at which they
are achieved is clearly outlined in the table 1, which uses 10 hour of notional learning
as1credit.

Table 1
Q u a lific a tio n M in .  O v e ra ll R a n g e  o f M in  c re d its  a t  h ig h - M a x .  C re d its  a t  L o w -

c re  d its lev els e st  lev e ls e st  lev el

B  a c h e lo r's 3 0 0 3 ,4 ,5 ,6 M in .  6 0  c re d its M a x .  3 0  c re d its  a t

D e g re e a t  lev e l  6 le v e l  3

M a ster's  D e - 1 8 0 6 ,7 M in .  1 5 0  cre d its M a x .  3 0  c re d its  a t

e re e a t  lev e l  7 le v e l  6

In teg ra te  d 4 8 0 3 ,4 ,5 ,6 ,7 M in .  1 2 0  c re d its M a x .  3 0  c re d its  at
M a ster's  D e -

s re  e

a t  lev e l  7 le v e l  3

P ro fes sio n a l 5 4 0 6 ,7 ,8 M in .  3 6 0  c re d its M a x .  3 0  cre d its  a t
D o cto ra te a t  le v e l  8 le v e l  6

S o u rc e :  Q u a lity  A ssu ra n ce  A g e n c y  fo r  H ig h e r  E d u ca tio n  (U K )

The abovecredit system is meeting the requirements for Bologna Declaration and
also provides for a commonframeworkof qualifications supported by a consistent ap-
proach to credit levels and by ECTS (European Credit Transfer System).
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As STCWcompetency tables are based on demonstrable learning outcomes at op-
eration and management levels. The learning outcomes can be assigned credit levels
using Bloom's Taxonomy.Assessment of competence does not only encompass immedi-
ate technical requirement for the task but is to also reflect relevant knowledge, theory,
principles and cognitive skills at varying degrees to work competently in different ships
across a range of circumstances. Officer of watch has to also demonstrate competence to
anticipate, prepare for and deal with emergency (STCW Code BII/13). He is expected to
appraise, plan, execute and monitor his actions regularly, hence his competence reflects
cognitive skills at all levels. Once the levels are defined then using detailed teaching
syllabus outlined in IMO model courses 7.01, 7.03, 7.02 and 7.04 and compulsory sea
time requirement the competencies can be assigned by a number of credits.

The total credit calculation for nautical stream is given below.
Table2

c o c C o lle g e  T im e C o m p u lso ry  se a  T im e T o ta l L e v els A v a ilab le
H rs  (C re d it) (W o rk  b a se d  L e a rn in g ) C  re d its L e a rn in g  H rs

O p era to r
lev e l

1 5 6 0 (1 5 6 ) 1
9 9 7  (9 9 )2

7 3 0 (7 3 ) 3 3 2 8 3 ,4 ,5 7 3 0 (7 3 )5

M an a g e  -

m e n t  lev e l

7 0 7  (2 3 )4 2 3 6 ,7 2 1 9 0  (2 1 9 )5

T o ta l 1 7 0 4  Cl O 8 ) 1 1 5 2 0  (3 6 0 ) 6 3 8 2 9 2

1. Pre sea training time (one year face to face learning)
2. learning hours as per IMOmodelcourse7.03
3. One fourth of sea time taken as learning time ( one year of sea time at cadet

level and three years up to masters level.)
4. Learning hours based on IMOmodelcourse7.01
5. Available learning hours based on 2hrs daily of compulsory sea time days
Henceit is seen that the STCWcompetencies table associated with the Certificate of

Competency(COC) can be easily assigned equitable credits and levels. On comparing
the tables 2 and 3 we find that the ship's officer at operator level is going thru 328 credit
hours of learning which is muchmorethan credit hours required by bachelor's degree
programof 300 credits. Howeversince the certificate of competencylearning is more
task and skill based therefore it is required that seafarer is exposed to higher learning
environmentand methodologies by offering him oneof the compulsory30 credit mod-
ule like humanresourceManagement,GeneralManagementprinciples, social sciences
and another non credit compulsory module on research methodologies and writing
spread overoneyear to get his Bachelor's degree. This should be offered to all holders
of operator level certificate of competency for existing seafarers thru distance learn-
ing modewith compulsoryresearch project after eight weeksof contact classes on the
specialized subjects and a workshop of one weekonresearch writing. The course once
built in with pre sea training than the cadet shall be able to obtain his bachelors along

396



==^^^^^^^^^^^^=^^^^=^^^^^^^^^=^^==^^^^^=WorldMaritime Exellence

with operator level COC. Minimumduration of the course shall be one year including
nine months compulsory sea time for research project.

The master's program shall be offered to all management level COC or seafarers
holding a Bachelor's degree. For masters program 180 credits are required compared
to 242 credits available for learning at sea (table 2) hence the master's program can be
easily delivered during this time. Since master's program is a specialized module there-
fore it shall include initial lectures on the specializing subject, workshop on research
methodologies and writing for five months followed by an assignment and compulsory
writing of dissertation on the specialized topic with applicability to shipboard scenario.
Sea time may be made compulsory to carry out such research activity. The IAMUcan
play major role in making uniform guidelines for recognizing seafarer's competencies
and suggesting a structured post graduation program built in with management level
COC for the seafarers desiring higher education. The authors are in the process of de-
veloping such a program.

2 1st century is seeing exponential growth of information and technology. Maritime
education has not yet made the most of it as yet. Internet connectivity to ships at sea is
crucial in delivery of higher education programs and for conducting research activity on
board ships. Cooperation from ship ownersand mangers is necessary in supporting this
need of the seafarers. The ships need to be provided with Internet facility, mail and e-
mail connectivity. Mentoring and monitoring on board are essential to keep the learners
motivated and for them to derive maximumbenefits from the learning environment.

4. Conclusion

Shipping industry is often referred to be the veins or lifeblood of world trade but
this lifeblood will stop flowing if the heart (the seafarer) stops pumping. Shortage of
well-trained and educated seafarers is looming large with shipyards churning out ships
faster than ever before. Romanceof the sea and wage differential has given wayto more
social and rewarding careers ashore. Retention of trained ship's officers and attracting
talented youth to the seafaring is a challenge today. Attracting talented youth to take
career at sea and providing them with good education and training is critical to safe
and efficient operation of the shipping industry. Educational organizations like IAMU,
the marine universities and colleges have major role in the facilitation of the above
goal. Empowering seafarer with higher education along with competency skills will
provide necessary flexibility, stability and security to the career at sea. Higher education
will not only help in developing seafaring into a lifelong career but will help in better
shipboard management.It will provide seafarers with much needed appreciation and
motivation. Social integration through cross-stream education and awareness will also
assist in attracting young talent to shipping. Maritime universities will have access to
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unique research facility (Grey, 2007) and talent. The role of maritime universities is
to take this opportunity and develop and offer programs related with maritime cluster
activities and humanities so that the talented youth is wooed by the internationally
recognized academic qualifications. Awarding of work based credits to seafarer's cer-
tificate of competencies and facilitating learning at sea is essential to quality education
that is most efficient in time and money. In today's globalised world where shipping
being first and most global in nature it is surprising the shipping industry is still talking
of local harmonized education instead of global integrated education. Whenmajority
of ships with multinational crew operate in a socio-economic environment "why are
the seafarers being trained in isolation?" This will raise the educational standards and
provide for easy transition from seafaring to onshore employment (Laubstein, 2007).
The role of International Association of Maritime University (IAMU) is most important
in providing a platform for the global maritime universities to collaborate and share
academic, financial and human resources with each other in order to meet the chal-
lenges of the industry. Thus to realize the objective of sustainable global system of MET
of excellence the IAMUhas a role not only in horizontal integration but also in vertical
integration of the maritime education and training.
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QUALITY STANDARDS IN MARITIME ENGLISH 

EDUCATION IN UKRAINE 

Ivasyuk N.A. 1 

Quality assurance system in training merchant fleet officers in Odesa National Mari
time Academy, particularly in English language, is based on the pyramidal hierarchy of 
requirements of International Standards Organization, standards ISO 9002, ISM code, 
STCW - 78/ 95 and IMO Model courses. 

Referring to the mass/ general professional/ experience, we've carried out: 
1. the analysis of everyday practice of mariners - the chain of business situations - con

tracts and necessities in English language usage; 
2. the study of standard regulations, rules, codes, conventions which define the materi

als of the syllabus; 
3. the analysis of mariners' aspirations to improve their previously obtained knowledge, 

stressing on the weak points traditionally omitted in their education. 
The whole EL teaching process in ONMA is now the continuous multistage cycle 

of testing- teaching-knowledge estimation/ checking (as tests, modules, exams) with 
the well defined terms and limits of every stage: 

I stage / level - teaching the subject "English Language" 
П stage / level - teaching the subject "Professional terminology in English" 

ш} N stages - teaching the subject "Business English" 

We think that EL teachers of engineering institutes should think over the arguments 
for motivating their students in order to further interact/ cooperate with them in close 
partnership and under the following scheme 

Response 

Stimulus 
Reinforcement & 
execution/ performance 

All of us know the main advantages of programmes psychologically and pedagogi
cally adapted to the learners' mental and linguistic abllities, i.e. : 

1 Professor, Odesa National Maritime Academy 
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learners will follow them without difficulty;
slow learners will have the sense of progress;
further learning tasks are encouraged to attempt;
faster learners will not be held back by the pace of slow learners;
the content of the programme will be carefully controlled.

The teacher will have a clear idea of:
1. the ground the student has covered;
2. the programme will be successfully completed
Wehave started carrying out the experiment on creating the non-interrupted con-

tinuous cycle of learning EL by future navigators within the framework of IMO model
course 3.17 to make the process of our cadets' teaching at the Academy moreclosely
interlinked with their participation in the seamanship training at sea.

The communicative space of cadets' future business activity field which is supposed
to be studied by them is planned to be expressed and covered by teaching methodologi-
cal complexes (TMC) , aimed at the solution of the definite professional speech task.

EL of teaching coverage in the System - Bachelor - Master
-Post-Graduate Course - in Odesa National Maritime Acad-
emyis now being under this credit-module arrangement.
Our Syllabus for EL teaching has already been elaborated and
detailed in Units of textual modules at the 1st year.

This is the example - Sample:
Subject thematic plan

Table 2. ELSyllabic material presentation
in contextual module blocks Units aM(4) Iyear, Navigation Faculty

C o n te x tu a l  n o m in a tio n  o f  m o d u le s  &  c u rric u - C o d e  o f A c a d e m ic  h o u r s S o u rc e s  o f

lu m  d isc ip lin e s  m o d u le s c o n te x tu a l L e e - L a b o - P r a c - In d i- lite ra tu r e s
m o d u le
b lo c k s

tu r e s r a to  -

n e s

tic e v id u a l

stu d ie s

B ib lio g r a -

p h y

1 2 3 4 5 6 7

I .  C o n te x tu a l  m o d u le  b lo c k s  N 5  1 6

1 0

1 0

4

5

5

1 7 ,  2 0 ,  2 7 ,
B lo c k  1 .  1 .  In tr o d u c tio n ,  p r e se n ta tio n  o f  o n e 's 2 8 ,  2 9 ,  3 0 ,
p e rs  o n a lity . 3 2 ,  3 3 ,  3 4 ,
G r a m m a r :  P r e se n t  In d e fin ite  T e n s e ,  p ro n o u n s. 3 5 ,  3 6 ,  3 7 ,
B lo c k  1 .2 .  S h ip  O rg a n iz a ti o n  a n d  w o rk in g  d a y 3 8 ,  3 9 ,  4 0 ,
o n  b o a rd  sh ip .

G r a m m a r :  P r e se n t  In d e fi n ite  T e n s e  (q u e st io n s

n e g a tiv e  fo rm )  p r ep o s itio n s  o f  tim e .
B lo c k  1 .3 .  T y p e s  o f  s h ip s .  S h ip s  c o n stru c tio n .
G ra m m a r :  "th e re  is ,  th e re  a re " ,  a rtic le s,

p re p o sitio n s  o f  p la c e  r e la t io n s  o f  o b je c tiv e
c a s e  in  E L .
B lo c k  1 .4 .  L o c a tio n  an d  p u r p o s e s  o f  life  -  s a v -
in g  a p p lia n c e s .
G ra m m a r :  p re p o siti o n s  o f  tim e  a n d  p la c e

4 1 ,  4 2
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C on tex tu al n om in a tio n o f m o du les & cu rricu - C od e of A c ad em ic h ou rs So u rce s o f

lu m d isciplin e s m o d u les c on tex tu al L ee- La b o - Prac- In d i- lite ratu res
m o d u le
b lo ck s

ta re s rato -

n es

tice vid u a l

stu die s

B ib lio gra-

p h y

1 2 3 4 5 6 7

T ota lly C T M N s i Î ^ B I Î H I34 19

II. C o n tex tu al m o d u le b lo ck s N 2 2 8

1 0

1 0

5

5

4

1 7 , 2 0 , 2 7 ,
B lock 2 . 1. N avig atio n ro u tes an d g eo grap h i- 28 , 2 9 , 3 0 ,
cal p ositi o n s, B ri d g e o rd ers: to th e h elm sm an 3 2, 3 3 , 3 4 ,
an d e n gin e ro o m . 3 5 , 3 6 , 3 7 ,
G ra m m a r: p rep o sitio n al w o rd com b in ati o n s 3 8, 3 9 , 4 0 ,
for ge og raph ical p osition s an d d ista n ces.

B lock 2 .2 . L o cation o f sh ip p rem ises, stru c -

tu re s a n d sp ace s, escap e ro u tes. P ro ced u res
o f lau n ch in g an d lan d in g .
G ra m m ar: Im p erativ e M o od .
B lo ck 2 .3 . A cco m m od a tio n in ca bin s, fr ee
ti m e o n b oa rd .

G ra m m ar: fu tu re in ten tion s "go in g to , w ill".

4 1, 4 2

T o tally C T M N 9 2 Î ^ B I 1 8 1 4

III. C on tex tu al m o d u le b lo ck s N 9 3 8

8

8

10

5

4

5

4

17 , 2 0 , 2 7,
B lo ck 3 . 1 . D escri p tion o f ev ery d ay sh ip 2 8 , 2 9 , 3 0 ,

o p eratio n . 3 2 , 3 3 , 3 4 ,
G ra m m ar: P rese n t C o n tin u o u s T en se in co m - 3 5 , 3 6 , 3 7,
p ariso n w ith P re sen t In d efi n ite T e n se 3 8 , 3 9 , 4 0 ,
B lo ck 3 .2 . P erso n al p rio rities, o rd erin g m eals

o n b o ard .
G ram m ar: "som e / an y, w ou ld like ".

B lo ck 3 .3 . E m e rg en cie s o n b oa rd th e sh ip an d

em erge n cy o rd ers a n d sign als.
G ram m ar: de m o n s -trativ e p ro n o u n s, m o d al

v erb s: "m u st".
B lo ck 3 .4 . S h ip 's stores, ch eck in g am ou n t,

w eigh t. Lo a d in g o p eration s ...
G ram m ar: n ou n s cou n ta b le a n d u n cou n ta b le
'so m e , an y , m u ch / m a n y , few / little".

4 1, 4 2

T o tally C TM W 3 !蝣 蝣 3 4 18

IV . C o ntextu al m o d u le b lo cks N q 4 10

8

1 0

5

4

4

1 7, 2 0 , 2 7 ,
B lock 4 . 1 . S h ip co n str u ctio n ; d escrip ti o n o f 28 , 29 , 3 0,
sh ip m ain eq u ip m en t an d d ev ices. 3 2, 3 3 , 3 4,
G ram m a r: d egree s o f com p ariso n in adjec - 3 5, 3 6 , 3 7 ,
tiv es, v erb in fin itive form s. 3 8, 3 9 , 4 0 ,
B lock 4 .2 . V isito rs on b o ard sh ip .

G ra m m a r: tw o w ay s o f u sin g "like ".
B lock 4 .3 . W eath er con d itio n s on sh ip p as-

sag e.
G ra m m a r: "it, go in g to"

4 1 , 4 2

T otally C T M N 5 4 Î ^ B I 28 1 3 Î M

T otally in l st te rm "E L co u rse" !̂ ^ B ! 蝣 s 1 24 64
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The target of our Research is to assimilate the whole cirruculum in EL at three stages
to the credit module arrangement of teaching and what is more important -knowledge
assessment process in marine higher educational establishment.

NowI'd like to demonstrate you one of the teaching methodical complexes
one of the building bricks
in which we are going to present the whole curriculum / syllabus in EL for

general and special purposes.
Wejoin the idea of Sam (1990) that these complexes should be:

a) purposeful. They are beyond strictly practicing particular though Syllabic
grammarand lexical structures;

b) interactive. The activities are often polylogical and involve different forms of
discussion;

c) Authentic materials are used. The language models given are planned to be
authentic.

d) based on the information gap principle.
Wetried and are aspiring still when implementing our methodology to keep to 5

principles of communicative methodology / as Morrow 1981/ :
I - Knowwhat you are doing;
II - The whole is more than the sum of the parts.
III- The processes are important as the forms;
IV- To learn, do it;
V -Mistakes are not always a mistake.

The main target of our research is the attempt to prove the possibility of combining
two methods in teaching EL to seafarers - situational communicative and emotionally
cognitive methods. Westart from the consideration that there is no direct correspon-
dence (harmony) between the units of thinking and units of language. But weknow
that the thinking information has as language context and other types of mental rep-
resentations.

There are manyfactors which need to be integrated into the learning process
coming from the capabilities of

The right brain and the left brain
The reflex brain
The limbic system
The newbrain

The idea is in combining the benefits of in one teaching massif. Different learning
styles
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In our project we've distributed the Syllabic EL material in the following way:

Bachelor Degree Modules

At a Crewing Agency. Asking for and giving personal information

Traveling by plane

Shipboard training

In the messroom

Navigational aids

Ship handling

Communication at sea

Safety on board

Accidents and incidents at sea. Visiting a doctor

Free time on board. Going ashore

Lifeboat drills and fire fighting drills

Survival technique

Arrival in port

Anchoring

Mooring

Clearing the ship in. / Medical Inspection

Loading operations
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Master Degree Modules

Grounding. Oil pollution

Salvage operations

Stranding. Flooding. Towing

Fire fighting at sea

Pirac

Terrorism. Security

Collisions

And as an example I'd like to demonstrate you a string of several units from our
Project which is being implemented in our teaching process in Navigation Faculty.

For organizing myworkshop I've chosen the combinatory topic, consisting of a lim-
ited number of scenes from our Project scenario. It includes extracts from such activities
of navigating officers and trainees as:

a) Ship Organization and Ship Construction Familiarization.
b) Ship Handling Characteristics, affecting the ship movement.

Keeping watch on Bridge. Familiarization with Navigational Aids.
c) Familiarization with ship safety equipment, appliances.
d) Participation in lifeboat and fire-fighting drills.
e) Preparation for arrival in Port.
f) Anchoring Arrangements in outer road.
g) Mooring atberth.
Participants involved in this workshop may be as more as posible. I'm planning

them in bridge teams in 3-4 persons / crewmembers. All teams will be working out
the same tasks.

The goals of the workshop: to convert as close as possible the framework of the
teaching-learning process into the authentic professional activities of future seafarers
at the level of everyday routine communication of one ship crewmembers.

That's why the program steps of realizing the scenes of the scenario of one voyage
are going to be:

1. to submerse into the ship atmosphere;
2. to adapt, to the certain ship and crewmembers;
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3. to intrude into newduties through learning newtextual vocabulary;
4. to attract and explode paronimically speakers' attention to the comparison

of equivalent language elements / norms and transfer of additional highly
demanded professional knowledge;

5. to approach as realistically as possible to the canonic communicative situa-
tion.

Planned activities :
a) demonstration of the ready-made material-dialogues, polylogues, textual ques-

tions-interviews, etc.
b) accurate reproduction
c) immediate creativity on the spontaneous discussion of the details of the pre-

sented material - presented problems.
Time limits of each scene are about 10 min. The duration of the workshop is planned

to be approximately 45-50 minutes but it can be interrupted after each scene of the
presented chain of situations.

The outcome of the workshop is planned to be ended as a result of commenting
on the feelings of the participants (as they may be as cadets / students) during the
Workshop, their sociability, swiftness of reactions, their dependence - independence
on each other, profundity of counteraction and the possible positive results of the ac-
tivities performed by them
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BASED ON SERIAL PORT COMMUNICATION 

METEOROLOGY INFORMATION RECEIVING SYSTEM 

Zhou KuiJ Wu JianhuaJ Jin JianguoJ Liu Huaping1 

ABSTRACT 

Radiophotography is being widely used in meteorological observatory, research 
center maritime safety office, especially in ocean-going ships. It has been proved to have 
paramount importance to the safety of life at sea. In this paper, а receiving system is 
designed to receive HF single side band (SSB) radio signal and then feed them into the 
computer via the serial port and properly treated there. The meteorological map could 
then simply Ье demonstrated, stored and analyzed Ьу the computer. 

Кеу words: serial port, meteorological map, receiving system 

I. ТНЕ PRINCIPLE OF ТНЕ DESIGN 

Radiophotography is being widely used in meteorological observatory, research 
center maritime safety office, especially onboard ocean-going ships. It is very important 
for safety navigation and to the safety of life at sea. But the currently existing weather 
FAX system and its facsimile machine with its radiophotography prints may not meet 
the need of requirement. Not only keeping and inquiring meteorological map is dif
ficult onboard ship, but also receiving quality is not satisfied since the influence of 
environment and attenuation of propagation. Since computer has widely used onboard 
ships, could we design small equipment, which connects between shortwave receiver 
and computer? The equipment could translate the sound which receiver patters from 
short wave signal into the computer. No other equipment can match the superiority on 
computer's data storage, reproduction and handling. So computer can Ье responsiЬle 
for printouts, image storage and do further image processing to improve the level of 
automation. The study has been started with the research Ьу using а single sideband 
shortwave radio, which could receive radiophotography signals and convert the signals 
into audio frequency. The voice-frequency signal will Ье rectified, amplified and filtered 

1 Maritime College, Tianjin University of Technology, No 263, Hong Qi Nan Lu, Tianjin, P.R.China, 
300191, zkoct@163.com, wujianhua@eyou.com 
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through the designed hardware module, and the resulted signals is to combine SCMto
makesoftware program for achieving the corresponding function with PC computer.

2. Hardware design and analysis

Meteorological information signal can be broadcasted by HF (3-30 MHz) , in general
for one-waytransmission. Currently radiophotographs are debugged into black-and-
white color base on band signals, which are correspondence to the double audio band
frequencies 1500Hz and 2300Hz. The working process of radiophotography fax is as
follows: First audio frequency is treated such as filter and so on, then detect enveloping
signal. The envelope signal is judged and compared with the standard binary image
signal (TTL Level). This binary image synchronization signal will be detected. While de-
tecting the synchronization signal, produce reliable synchronization trip of simulation,
and then is sampled by a certain of sampling pulse clock, finally print out the received
meteorological chart in stylus printer.

Through detailed research, wehave acquired the radiophotography signals simply
by a single side band radio. The radio converts the signal into different audio frequen-
cies, which is Base Band double audio band frequencies. From different audio frequen-
cies, we select and keep signals, which their frequencies are 1500Hz and 2300Hz as
working frequency. Then the signal is amplified by amplifiers to the voltage range that
the Schmidt trigger can be handled. Schmitt Trigger, which is composed by the timer,
can be appropriate to input to the SCM to analysis as TTL digital signals. The principle
of hardware circuit chart design is shown in Figure 1. Audio signal uses normally pulse
code modulation (PCM-Pulse Code Modulation) to achieve conversion from continu-
ous analog signal to discrete digital signal. Meanwhile Schmitt Trigger has a digital
transmission gate, which is a characteristic of lagging. Its circuit has two threshold
voltages, will be known as the positive threshold voltage and the negative threshold

Fig. 1 Principle of hardware circuit chart
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voltage. Schmitt trigger belongs to the "trigger level" - type circuit, is not dependent on
the steep edge pulse, which is different from monostable trigger and bistable trigger.
Schmitt Trigger, which is composed by timer, can be appropriate to input to the SCM
to analysis as TTL digital signals.

The standard TTL digital signal from the Schmitt Trigger is output and received
by SCM. According to detecting level value from external interrupt INTO, let internal
timer in SCM to record INTO cycle of high and low levels, and will send the recorded
signal through the interrupt from the serial port communication. The standard TTL
digital signal handled by Schmitt trigger for processing and controlling, and link with
computer RS232 serial port through the commonconversion chip MAX3232.The signal
information will be sent into the computer through the computer's serial data bus for
achieving someoperation linking with the meteorological signal. RS232 serial port is
shown in figure 2. When SCMmicroprocessor sends data, the data is paralleled into
and sent to the SBUF. At the same time SCMstart TXDpin of serial mouth to send data.
Whenfinish sending a frame of data, that is, the SBUF is empty, set the TI (which is
interruption sign) to send the CPU with interrupt request. CPU response to the inter-
ruption, the software will use TI reduction after software's interruption. Repeat of the
writing of next frame data in SBUF until completing all the data sending.

Computer RS-232 serial port provides the logic level, which is different level from
the general processor and the SCM. Serial communication is a means of communica-
tion that every bit data of one certain information will be transmitted sequentially. The
signal accessing to host computer, which is recorded in the 16-band signal manner,will
carry on the distinction and post-processing.

Fig. 2 RS232 serial port communication

4ii



World Maritime Exellence ^^===^===^==:^=^==;^==:=====^^===^==^^=^=======

3. Software Design and analysis

In this research, the host computer establishes the communication with the SCM
on the procedures using Visual C++6.0. The SCM will adopt 51-series SCM and the
procedure is carried on with the compilation of C51 language. We need to set up the
serial port communication parameters before serial mouth communication, including
communication's baud rate, data bits, initiation bit, stop bit, the test bit of odd and even
number and etc. For SCM, someparameters are fixed, such as data are the bits of eight,
initiation bit and stop bit are one. The variable parameters include baud rate and the
test bit of odd and even number. In addition, we should decide the agreed data format
of communication, the control method of data flow and so on. The software system
design has two parts.

The SCM software design: The interruption by external 0 (both INTO) access to
the TTL signal, which is reflected by weather fax signal and output and processed by
Schmitt trigger. Whenthe SCMdetect the high level from the INTO, immediately start
the internal timer/register O(both TO) to count with the machine cycle decided by CPU.
TOwill stop counting as soon as the INTO's high level is terminated. The value of count-
ing is deposited into THO and TLO directly and make transmission to certain unit in
internal memory.Meanwhile set up serial transmission parameters and carry on serial
data transmission. The low-level duration on INTO can be recorded through internal
timer/register l (both Tl) in the same principle.

Program start
   I

n

Y es

D etect IN T O high level

l JB ^B ^^^^B B ^B
N o

Tim er start/ C ounter TO start

data int

T im er start/ C ounter T l start

Put the

Serial po

o m em ory

ission datart trans

End

Fig. 3 Programflowstructure
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The flow chart used by the compilation language is shown in figure 3.
The software design in the host computer: The reception and processing of data will

be carried out through the serial port. Firstly, we can use C Serial Port class, which is
based on multi-thread. To receive data, its workflow is followed: First, the serial mouth
parameters are set up, start the serial monitoring thread on work.The serial monitoring
thread monitors the data received by serial port, the incident by flow control or other
serial incidents received, then give the information to notify the main procedure, and
inspire information processing function for data controlling. Secondly, wecan use the
MSCommcontroller (Microsoft Communications Control) carried by VC in serial com-
munication for data reception, which is provided by Microsoft as ActiveX controller,
function better. It provides a series of using interface with standard communication or-
ders, and serial link can be established for using it. MSCommcontroller provided com-
munication handled in two ways: event-driven communications and inquiry method.

Use the MSCommcontroller in this subject, the first procedure is to establish pro-
cedural framework based on single document usingVC++6.0; Then cite the head docu-
ment and declare variables; Load controller and set up it's attributes; Send data-re-
quests; Receiving data and handle; Close to the serial port opening.

4. Concluding

Fromthe perspective of technical development, meteorological information of
shortwave receiver is get on the transition from a totally functional hardware for re-
ceiving to the direction of hardware and software combination, fromhardware modules
to software forms, fromthe simple combination of modules to the commonhardware
platform based on computer as a core. This is a general trend. No other systems cannot
match superiority of this manner in which short-wave wireless information is received
and handled with the use of the host computer combined with other equipment.

However,electromagnetic wavetransmission in short waveshas "fading" phenom-
enon during the weather fax mapsending with the use of short wave.The SNRof me-
teorological map, which is received already, is lower if level interference added in the
environment is high, and even make the quality of maps poorer. This is present as the
major problem update. First, to overcome the "decline" of the phenomenon and im-
prove signal-to-noise ratio of output signal it should improve sensitivity and automatic
gain control performance of weather fax receiver. Moreover, effective measures to in-
terference should be taken in the analog signal preconditioning stage so as to ensure
minimize interference effects in the fax image signal that is input into host computer.
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ТНЕ lNNOVATIVE SYSTEM OF TRAINING 

SPECIALISTS IN STUDUING AND TECHNOLOGICAL 

0PENING UP OF тнн WoRLD OcEAN 

Viatcheslav Sedykh1 

I . PRINCIPLES 

The role and significance of an intellectual component in the inner structure of the 
scientific and technological progress (STP) has increased (basic notions have shifted 
from machinery to technology). The importance of scholars who would not only act 
as "generators of ideas", but also ensure all the chain of technological applications and 
social changes of technological solutions has grown. 

Structural stratification of STP means such а sphere of "High Technologies" in 
whose development material resources occupy an insignificant place as compared with 
intellectual resources including production organization and entering the market of 
innovations. 

Realization of the Strategy of Development of the Far eastern Federal District re
garding douЫing the gross regional product before 2010 requires reorienting its econ
omy to the innovative path of development. Evidently, it cannot Ье carried out without 
effective use of the current potential of professional specialists of sea, river and fishery 
fleets, all the branched shore-based maritime infrastructure of transporting, fishing 
and processing enterprises. 

То make the economy of the transport complex efficient, specialists having only 
higher education in more than 60 specialties and specializations should Ье trained. 
High technologies and constantly developing education potential of personnel are the 
main driving forces of а staЫe economic growth. 

Russian maritime education possesses а high potential. Together with traditional 
for marine training institutions system of education and training of highly qualified 
professionals, modern technologies of training being used now form future specialists' 
skills to organize production of competitive items, to think in а non-standard way, to 
work in а team and with а team, to possess new innovative culture. 

There are two main needs for education: the economic and social ones. 

1 Professor, Maritime State University named after Admiral G.I. Nevelskoy 
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In maritime education the economic need, first of all, is determined by the need
of marine economic and naval complexes of the Far East for specialists in the number,
quality and profile required.

The social need, on the one hand, is aimed at meeting growing spiritual demands
of society that are not directly connected, but influence greatly the efficiency of the
marine economic complex operation. On the other hand, social need directs higher
school toward providing higher education to all members of society.

Sometimes the needs of a person and of a country are at variance. In particular,
unrestricted need of members of society for higher education (even when abilities are
lacking) conflicts with a limited possibility of economytouse qualified specialists or
with necessity to finance economic and social needs and effectiveness of using means
of a country budget for the benefit of all society.

Aspecific feature of reforming higher education in Russia is re-orienting it toward
maximumsatisfaction of social need at the expense of paid education in government-
funded higher education institutions and a wide network of non-governmental educa-
tion institutions.

During this process, the hopes for a market self-regulating mechanism in govern-
ment-funded education institutions have been dashed, the quality of professional train-
ing of specialists in the majority of various non-governmental education establishments
is low and the system of educational work has been in fact destroyed. Suffice it to
rememberhowactive reformers, while declaring the state of market demand, sharply
decreased admission of students to engineering and technical specialties.

At present, global-scale upgrading of higher education adopts a rigid policy of
government regulation of economic need. An idea of alleged excess of personnel is
constantly instilled with reference to training of economists, lawyers and emphasizing
that economic need is considerably lesser than the existent range of training specialists.
But labor market dictates it. The best ones will find a situation in accordance with their
specialty. But social need is not limited, an educated and trained person is always more
helpful for society, the more so trained at the expense of his/her family budget.

Engineers and technical specialists are mentioned absolutely timidly, and specific
features of training specialists in such spheres as marine transport are ignored.

Reforming of maritime education in the Far East has always been based on the
mechanism of government regulation of economic need for marine specialists that in-
creased significantly of late.

Thus, for the last two years the Maritime State University meets 60% of demand in
engineers and technical specialists (crew members).

Objectively, under the conditions of adopted upgrading of education in Russia, it is
necessary to use newopportunities in perfecting maritime education organization, to
apply effective methods of a system planning of content of training specialists proceed-
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ing from integration of activities of education, research and manufacturing institutions
and diversification of curricula of purpose-oriented training of specialists.

2. State of the Question

The Admiral Nevelskoy Maritime State University: navigation; maintenance
of marine power plants; maintenance of marine electric equipment and automation
means; maintenance of transport radio equipment; water transport and transport
equipment management; ship's equipment; organization of transportation and trans-
port management.

The Far Eastern State Technical Fishery University: navigation; maintenance
of marine power plants; maintenance of marine electric equipment and automation
means; ships' electric equipment and automation; organization of transportation and
transport management.

The Far Eastern State Technical University: marine power plants; ships' electric
equipment and automation; organization of transportation and transport manage-
ment.

The Pacific Naval Institute: navigation; maintenance of water transport and trans-
port equipment; maintenance of transport radio equipment.

The Nakhodka Engineering and Economic Institute (Branch) of the Far Eastern
State Technical University: ships' power plants.

The Nakhodka Branch of the Far Eastern State Technical Fishery University:
navigation; maintenance of marine power plants; organization of transportation and
transport management.

The Nakhodka Branch of the Admiral Nevelskoy Maritime State University:
navigation; maintenance of marine power plants; organization of tranportation and
transport management.

Khabarovs k

The Khabarovsk State Technical University: organization of transportation and
transport management; maintenance of water transport and transport equipment;
maintenance of marine power plants.

The Khabarovsk Branch of the Novosibirk State Academyof Water Transport:
navigation; organization of transportation and transport management.

The Komsomolsk-on-AmurState Technical University: marine power plants;
organization of transportation and transport management.
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Petropavlovsk-kamchatsky

The Kamchatka State Technical University: navigation; maintenance of water
transport and transport equipment; maintenance of marine electric equipment and
automation means; maintenance of marine power plants; ships' electric equipment and
automation; maintenance of transport radio equipment.

The Yuzhno-Sakhalinsk Branch of the Far Eastern Technical University: Orga-
nization of transportation and transport management.

Kholmsk

The Sakhalin Branch of the Admiral Nevelskoy Maritime State University:
navigation; maintenance of water transport and transport equipment; maintenance
of marine power plants.

Yakutsk

The Yakutsk Branch of the Novosibirsk State Water Transport Academy: navi-
gation; maintenance of water transport and transport equipment; maintenance of ships
and ships' equipment.

The Vladivostok Marine College: navigation; maintenance of marine power
plants; organization of transportation and maintenance of sea transport operation.

The Vladivostok Marine Fishery College: navigation; maintenance of marine
power plants; maintenance of ships' equipment and automation; organization of trans-
portation and management of marine transport operation.

The Vladivostok Marine Technical College : navigation; organization of transpor-
tation and sea transport management; maintenance of transport power plants.

The Vladivostok Shipbuilding Technical College : mounting and maintenance of
ships' machinery; maintenance of transport electric equipment and automation.

The Artyom Branch of the Far Eastern Power Engineering Technical College:
maintenance and repairs of electric and electro-engineering equipment.

The Far Eastern Nautical College (town Nakhodka) : navigation; maintenance of
transport power plants; maintenance of ships' radio communication and electric radio
navigation equipment; maintenance of transport electric equipment and automation.

The Primorsky Mining Technical College (town Partizansk) : maintenance and
repairs of electric and electro-engineering equipment.

The Kavalerovo Mining Technical College: maintenance and repairs of electric
and electro-engineering equipment.

The Khabarovsk Shipbuilding Technical College: mounting and maintenance
of ships' machinery.
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