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(Dubrovnik Airport, Dobrota 24, 20213 Cilipi, Croatia)
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ABSTRACT

This paper analyzes the tourist demand and the development of the Dubrovnik region through air traffic during the
winter period. Air traffic in recent years in the world recorded high growth rates, especially in the part that relates to
travel and tourism in the Dubrovnik airport. The air transport has the largest share in the development of Dubrovnik
region tourism. But the traffic and demand apply only to the summer period. Number of serviced passengers through
airport of Dubrovnik during the summer months is more than 1.3 million passengers, while traffic in the winter makes
only 200,000. Tourism in the winter period is reduced to individual actions and events and is not strategically organized.
In order to assess and predict the development of tourism in the winter through the development of air transport, it is
necessary to analyze the type of passengers in the winter, offer accommodations to be provided in the winter, the
turnover of foreign tourists in the winter, the short comings that limit development and tourism bid through the facilities
of the winter. This paper discusses the advantages and disadvantages of the Dubrovnik region during the winter season
also features the deficiencies of Dubrovnik Airport considering the forecast of foreign tourists. Also in paper will be
present the resources and options that would in future contribute to increase passenger traffic during the winter period.

KEY WORDS

air transport, Dubrovnik region, foreign tourism, demand Dubrovnik Airport forecasting development possibilities

1. INTRODUCTION and one of the preconditions for the realization of

the  tourism  development is  adequate

The development of tourism from its beginnings to infrastructure, transport facilities and organization

the present has been closely associated with the
development of trafficc. New technological
developments are critical for the development of
tourism, both at global and local levels. In order to
establish a quality tourist services is very important
transport infrastructure and transport facilities.
Dubrovnik area is very attractive tourist destination

of transport processes that comply with the
requirements of tourist demand for quality
services.

Air transport is particularly important for the
evaluation of tourism potentials. Apart from the
many advantages that this area has compared to
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other destinations, it should be emphasized and
some restrictive among which stands out distinctly
peripheral position in relation to the main source
countries and poor road links. As one of the options
to repair the limiting factors in the development of
tourism in this area during the winter period has to
be pointed out the role of air traffic which takes
over most of the tourist business. In order to
estimate the potential demand for air traffic during
the winter, to spot trends and predict future
trends, they had to analyze the available tourist
facilities, recorded turnover of tourists and
structure of tourists by country of origin in a given
period. Also offered is a theoretical concept of

tourism development during the winter period over
Dubrovnik Airport.

2. ANALYSIS OF TRAFFIC AT THE AIRPORT
DUBROVNIK

Start of civil aviation in the Dubrovnik region
recorded the 1936th year when the airport was
located in the village of Gruda at central of Konavle
field. At the end of the '50s the rapid development
of tourism in the Dubrovnik area and increased
traffic demand far exceeded the capabilities of
grass runway after which was decided to build a
new, modern airport.

350.000

300.000

250.000

200.000

150.000

100.000

50.000

D T T
january february  march april may

july august septemb. october novemb. decemb.

|—2008 — 2009 —— 2010
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Chart 1. The total number of passengers per month since 2008 to 2013th. [6]

Construction work on the new airport started in 9th
May in 1960 at location Cilipi. At the time of
construction was planned to be located across the
Dubrovnik airport in 1972. year transport 200,000
passengers and this figure has been reached
already in 1964.year The Dubrovnik Airport
recorded a continuous growth, and the record in
1987.year turnover was close to 1.5 million
passengers. With such traffic Dubrovnik Airport
ranked the third place in the former Yugoslavia.
What is worth noting in connection with
development of the Dubrovnik airport is the fact
that more than 60 % of total foreign tourist traffic
in the area of the peninsula, Korcula and Cavtat
achieved thanks to high-quality air connections
center of the Dubrovnik Riviera with Europe. Fast
and systematic development of the Dubrovnik
Airport is forcefully stopped 1991st during the war.

The development and rise of the airport was
returned to the very begging. From December
1992. air traffic was established with Croatia
Airlines. Continued systematic development and
improvement of the airport led to the opening of
two new terminals. Terminal "A" opened in 2006,
terminal and "B" which opened in 2010,
international flights and the domestic arrival. This
will continue its continuity of development started
in 1962.year during which he became one of the
main pillars of the progress in the southern
Croatian. Chart 1 show the movement of the total
number of passengers in the period of 2008-2013
year. Analyzing traffic per month Dubrovnik Airport
has the most traffic during the summer season.
During the winter period there is flight to Munich,
Rome and London.
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Analyzing the passenger traffic at Dubrovnik
Airport from 2009. to 2013 year (Table 1) show
the prevalence of the UK market in passenger

traffic. Traditionally

represented the German

market and French market are constantly in “Top

5%

Domination of Croatian market was interrupted
2009 when the UK take over market with 224,800

handling passengers compared to 182,800
passengers from the Croatia market. Further
growth trend of travelers from the UK continues to
2010. year until the 2011th year showed a slight
decline of 5 % (from 238,000 to 224,849 handled
passenger) while the domestic market after a long
time increased by 22 % (161,000 to 208,512
handling passengers).

Table 1. The total number of passengers by destination since 2009 till 2013 with a total turnover of more

Table 2 shows the 31 company and their impact on
the overall traffic at the Airport Dubrovnik at 2013.
Share of conventional carrier is about 66% in terms
of handled passengers. As expected the greatest

than 1 %

COUNTRY 2009 2010 2011 2012 2013
CROATIA 182,800 | 161,000 | 208,512 | 200690 | 164,954
GERMANY 117,200 | 124,000 | 144,027 | 161,320 | 152,500
SLOVENIA

BELGIUM 34,530 35,600 29,197
ISRAEL 13,700 17,300 18,785
UNITED KINGDOM | 224500 | 238.000 | 224849
CZECHREPUBLIC| 18,370

FRANCE 133,500 | 145,000 | 145969 | 158,189 | 161,302
ITALY 33,000 54,000 64,589 40261 | 48,094
AUSTRIA 22,600 24,300 46,067 50,089 | 32,066
SPAIN 72,600 95000 | 103283 | 89885 | 76728
RUSSIA 21570 29,000 42 885 43356 | 33,686
IRELAND 49750 48,000 52,056 56,609 | 59,638
NORWAY 49,650 58,000 52,995 47753 | 69,602
SWEDEN 30,000 32,000 28726 46,845 | 53,012
USA 12,100 13,500

NETHERLAMDS

HUNGARY

FINLAND

POLAND

TURKEY

UKRAINE

DENMARK

GREECE

JAPAN

share of operations and the number of passengers
carried has a domestic company Croatia Airlines
The share of low-cost companies accounted for
approximately 34% in terms of handling
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passengers and 22 % in terms of number of
operations. The largest share of the low-cost carrier

has Easy Jet airline with 1,098 operations and
153,134 handled passengers.

Table 2. The total number of passengers by destination since 2009 till 2013 with a total turnover of more

than 1 %
OPERATIONS 2013
COMPANY OPERATIONS | PAX ARR/DEP TOTAL TRAFFIC IN % TO /FROM
CTN- Croatia Airlines 4 328 389 397 25 58
EZv-Easy Jet 1,098 153,134 10,06 | UMITED KINGDOM
MAX - Norvegian Air Shuttle 746 105,282 6,92 | NORGE
EX5-Jet2com 526 73,753 4,85 | UMITED KINGDOM
DLH-Lufthansa 718 75240 495 | GERMANY
MOM-Maonarch Airlines 426 73374 482 | UNMITED KINGDOM
BAW-British Airways 530 62,117 4,08 | UNITED KINGDOM
AUA-Austrian Airlines 426 61,561 4,05 | AUSTRIA
ElM-AerLingus 308 46,546 3,06 | Ireland
BIE-Air Mediterrane 324 46 777 3,08 | FRANCE
WLG-Vueling Airlines 308 46 081 3,03 | ESPANA
GWI-Germanwings 290 35207 232 | GERMANY
FIM-Finnair 274 35,683 2,35 | FINLAND
TWP-Travel Service 184 30,565 2,01 | Poland
SAS-S5KNorge 300 32247 212 | SWEDEN
TOM-Thomsaonfly 158 26,994 1,78 | UNMITED KINGDOM
TWS-Travel Service 168 20719 136 | CzechRepublic
AFL-Aeroflot 252 17,954 1,18 | Russia
PRI- Primera Air 93 16,273 1,07 | SWEDEM
FFO-Europe Air Post 128 14,907 0,98 | FRANCE
TWF-Transavia France 114 15,211 1,00 | FRAMCE
TCW-Thomas Cook Belg. 98 13 876 092 | Belgium
IBE-lberia 114 14,198 0,94 | ESPANA
ELOQ-Eurolot 152 5453 0,62 | Poland
GMI-Germania Airlines 94 750 0,64 | GERMANY
ABR-AIr Contractors 62 8736 058 | Ireland
JAF-Jetairfly 88 8,932 0,59 | Belgium
JAT-Jat Airways 174 8347 055 | Serbia
CFG-Condor 83 7,591 0,50 | GERMANY
BEE-Flybe 36 2183 0,15 | UNITED KINGDOM
BGY-Bingo Airways 34 5436 0,36 | POLAND
TSO-Transaero Airlines 52 5514 0,37 | RUSSIA
3,814 521,279
operations (%) 22 06%
Total pax (%) 34 27%
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3. OVERVIEW OF THE DEVELOPMENT OF
TOURISM IN THE DUBROVNIK REGION

The city of Ragusa or Dubrovnik is based on
maritime trade in the Middle Ages existed as the
only eastern Adriatic city-state. With its wealth and
skilled diplomacy, Latin / Slavic Ragusa /

Dubrovnik achieved a remarkable level of
development during the 15th and 16 century.
Dubrovnik has a unique political and cultural
history (the Dubrovnik Republic the Statute from
1272.). The city has a world-famous cultural
heritage and beauty (inscribed on the World
Heritage List of UNESCO). The city is one of the
most famous cities of the Mediterranean. Apart
from its outstanding natural beauties and well-
preserved cultural and historical heritage,
Dubrovnik  also  offers  high-quality visitor
opportunities. It is also the city of hotels, of high
ecological standards and tourist programs, and is
equally attractive in all seasons. In order to explain
the situation in Dubrovnik tourism and make
assumptions for further development will be
analyzed in Dubrovnik region through a number of
arrivals and overnight stays in the region,
capacities and offer content (Chart 2). The
relationship between the number of tourists and

the number of nights is a very important indicator
for defining the type of destination. In the case of
the Dubrovnik region is in a slight increase in both
indicators. Graph 1 shows the relationship hetween
arrival and overnight stays of 2009-2013 vyear.
From this it can be seen that the ratio of rates is far
larger in proportion to arrivals which shows that
tourists are moving much more. These results show
a decline of typical "weekly" rest referring to
weekend shifts tourists. When you divide the
number of days with the number of arrivals we get
round figure of 4.8 tells us that the average
retention tourists in Dubrovnik area. The increase
of low-cost carriers withdrew behind the trend of
travelers who are less retained on a specific
destination even Dubrovnik.

In 2012, GDP, gross domestic income (GDP Gross
Domestic Product) at the Croatian was around
10,300 euro per capita. Compared with other
countries in Southeast Europe respectable income
is not stagnating for many member countries of the
European Union, Slovakia, Poland, Romania and
Bulgaria. Compared with Western European
countries, where the average gross income is
around 30,000 euro per capita, Croatia is fare
behind.

7.000.000

6.000.000

5.000.000

4.000.000

——=TOTAL ARRIVALS

3.000.000

2.000.000

TOTAL NIGHTS

1.000.000

0 . .
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Chart 2. Tourist arrivals and overnight in Dubrovnik-Neretva County [6]
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Accommodations offer tourist in Dubrovnik and its
surroundings is  mostly  described  private
placement, which has about 33,000 available beds
Around 17,000 beds are available in hotels , 2 * , 3
* ,4 *and 5 * star. According to the Ministry of
Tourism for the year 2013 Dubrovnik County has
1,783 beds in hotels of the category 2, 6987 beds
in 3 categories, 3,911 beds in hotels of category 4
and 4649 beds in hotels five categories. In
Dubrovnik, we have 2013 years 104 days of full
occupancy (or 28 % occupancy) hotel capacity.
Some of the hotel are (four and five star) working
all year. For villas and hostels and private
accommodation accounts for about 12,000 beds
which amounts to about 36 % of total capacity.
The aggregate accommodation in Dubrovnik beds,
mostly in the hotels, while in our city you can find

high quality accommodation and in private
accommodation in rooms and suites, beautiful
villas, unique marinas, excellent youth hostel, and
for those who love the holidays in nature and some
great camps which accounts about 5,200 beds.

5. TRANSPORT CONNECTIONS

Dubrovnik is not directly associated with any one of
the Pan- European transport corridors but was
conceived with close transport corridor "Vc" that
connects Eastern Europe over Bosnia and
Herzegovina, Hungary, and Ukraine. View the Pan -
European transport network in south-eastern
Europe is shown in Figure 1 Transport corridor " V "
has a total length of 1,600 ( miles ). It's links the
Adriatic Sea to Eastern Europe with the end
destination customers in Ukraine. It is divided into
two traffic corridors "Vb" and "Vc" (Figure 1).
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Figure 1. Pan European Transport Corridors. [8]

There is also the Adriatic highway as part of the
Adriatic lonian corridor that should go from Trieste
(Italy) to the south of Greece as another advantage
in better connection Airport Dubrovnik and the
Dubrovnik region.

Disconnection of Dubrovnik which is conceived with
the very south of Croatia the separation of the
northern territory of Bosnia and Herzegovina
infection that has access to the sea makes a
journey by car or bus quite difficult takes a lot of

time compared to competing locations. The figure
2 shows the number of border crossings between
the competing destinations. Airport Podgorica and
Tivat Airport, which is located southeast of
Dubrovnik in Montenegro which is share one border
crossing. But to the north to Mostar and Sarajevo
in consideration must be included two border
crossings. And if you travel to the northern part of
Croatia again should take into account the two
border crossings that seems quite complicated at
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border crossings during the summer season, which
has resulted in an unnecessary waste of time due to
procedures at border crossings and moodiness
customers. These problems in the foreseeable
future will be solve with construction of the

highway to Dubrovnik which is including a bridge
to connect two parts of Croatia. Completion of this
project  would greatly improve traffic
communication Dubrovnik region and reduce travel
to and from Dubrovnik Airport (Figure 2).
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Figure 2. Border crossings with neighboring countries and competing airports. [6]

Road connections to Dubrovnik and the Dubrovnik
airport to the surrounding region and competing
airports is difficult because border restrictions and
because. In this area there is no connection to the
main highway is a state road D8 physical condition
and capacity does not meet demand conditions.
For travel on a section of 100 km with Montenegro
should take into account the minimum two -hour

drive by car (bus 3 hours) and retention at the
border crossing. Also according to Mostar and B&H
takes about 2.5 hours (3 hours bus) ride towards
Sarajevo 4 hours (bus 5 hours). To split it takes 3.5
hours by car (bus 4.5 hours). The figure shows the
temporal distance from Dubrovnik to competing
locations (Figure 3).
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Figure 3. Weather Dubrovnik distance to the competitive airports. [6]
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For longer travel time to and from Dubrovnik
focuses on air transport. The road network with
poor supply and train that has just to plate and
does not exist in the City of Dubrovnik and the
airport are not very attractive offers for traveling
tourists and business people.

6. DEVELOPMENT OF TOURISM IN WINTER
PERIOD

Competitive positioning at the global tourist
market presumes monitoring and adaptation to
contemporary trends through which requests, new
market opportunities.

The town of Dubrovnik, at the southern point of
the region is a famous tourist destination
worldwide and it shows the highest values of
tourism indicators (the administrative territory of
the town also stretches to the nearby small
archipelago.

The offer based on cultural tourism is more and
more requested at the global tourist market and
investments in this form of tourism are highly
profitable. Croatian Tourist Board has used cultural
resources only for branding national tourist offer.
National cultural heritage also presents the
potential for synergy action of all tourism aspects
with the aim to prolong the tourist season. It is
necessary to identify market with special cultural
interests since guests eagerly visit manifestations
or cultural - historical monuments. National tourist
cultural offer is insufficiently and inadequately
presented on the global level. It also indicates
oversights of Croatian Tourist Board. Adequate
marking and registration of cultural - historical
monuments by placing informative notices,
adapting working hours of museums, castles and
other sights would significantly increase income,
but also the synergy with other forms of tourist
offer. On local level, diverse manifestations are
frequent, but there is a lack of national interaction
and connection. Nowadays Dubrovnik is mainly
focused on maritime tourism. At that time,
mountain hiking, cultural and pilgrimage tourism,
visits to native village represented a significant
part of tourist traffic. Ecotourism is tourism of the
future. It enables economic growth of less
developed and protected areas. There are two
important tourist segments that should be aimed:

small groups with special interests for ecotourism
that spend all holidays in that way; majority that
spends holidays at sea, but also wants to visit
hinterland. That is the synergy potential of this
segment of tourist offer. Ecologically produced
food is an additional component that nowadays
makes this form of tourism competitive. Dubrovnik
region presumptions for the production of
ecological food and their direct export via catering
establishments should be systematically developed
and used in the promotion of national tourist offer.

Sky tourism in Dubrovnik is undeveloped in
comparison to other forms of tourism. There are
presumptions for this form of tourism as well
additional presumptions of the winter tourism
development is sporting success of Croatian skiers.
Promotion of this form of tourist offer is risk for
lack of snow in winter months. In case of such
weather conditions, there are many other back-up
tourist facilities to be offered.

Adventure tourism - this category comprises also
“Robinson” tourism as well as any tourist offer that
includes possibility for different pleasant and less
pleasant surprises. Tourist segment that selects this
offer adventure, challenge, cdimbing, diving,
hunting etc. Dubrovnik region has diverse natural
potentials for development of wide-range offer of
the adventure tourism in coastland and hinterland
(rafting, canoeing, kayaking, paragliding, free
climbing, off-road etc.).

Thematic tourism is the catalyst of economic
development in tourist developed countries. Very
often it's based on 3-E principle: Entertainment,
Excitement, Education and it includes offer and
facilities that combine those three elements. On
that example it's possible to elaborate a whole
range of thematic offers that are presumption of a
whole-year national tourist offer.

The first part of our thesis was the theoretical
analysis of the available studies done in tourism
product development. We discovered four new
approaches to tourism product development: Co-
creation,  Story-telling,  Authenticity  and
Meaningful experience. We also used one of the
results: Holistic tourism product co-creation, from
integrated tourism development.

6.1. Joint action and cooperation

To start with, the improved facilities have
stimulated tourism, and the expansion of tourism
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has stimulated transport. Accessibility is the main
function hehind the basics of tourism transport. In
order to access the areas that are mainly aimed,
tourists will use any transportation mode. However,
air transport is the main mode for international
tourism, which normally entails travel over long
distances. One dimension concerns the openness to
tourism through travel visa restrictions, which vary
substantially depending on the countries of origin
of tourists.

"Holiday  spenders" usually make enough
contribution to the local economy that
governments are more than willing to invest in
efficient road networks or airport facilities,
especially in locations that have limited economic
opportunities other than tourism. There are
however significant differences in the amount of
spending per type of mode, namely between cruise
and air transport tourism.

6.2. Co-financing through municipalities,
cities and counties

The model for tourism development has continually
evolved over the past 20 years. In leisure tourism
during the nineties, tour operators were all-
powerful. For the most part, they understood what
their clients wanted in terms of a vacation and they
simply had to had create the “package”, source the
bed-stock and ground arrangements, source the
flights (charter) and sell it all at a price the market
would pay. Tourism destinations worked on their
infrastructure, accommodation, attractions and
facilities and promoted these to the tour operator
product managers in order to sell allocations.
Broadly speaking the roles became established
thus: The Tourism Authority was responsible for the
brand awareness of the destination in each target
market: with the public, trade, press etce The
Hoteliers were responsible for ensuring bed stocks
in the destination and selling allocations to tour
operators in each target market. The tour operators
were responsible for selling their contracted room
allocations and pairing these up with transport:
largely they did this via travel agents. Travel agents
sold these packages to the clients The model
worked well for years and still continues to work
today in certain areas. Then, fact that changed
fundamentally the dynamics of the travel industry
is the internet, which all parties in target markets
have access and connectivity like never before.

6.3. Publicity in cooperation with air carriers
and tour operators

Effective partnerships with airlines (Low Cost
carriers). Embracing the enhanced distribution
which the web brought, airlines could now sell
directly to consumers without the distribution costs
associated with travel agents and tour operators.
Relieved of this significant cost, the rise of low cost
carriers accelerated, frequently rendering their
involvement in the old model un-necessary.

The result is that today, in countries where internet
penetration is high, low cost carriers can sell seats
without the need for travel agents or tour
operators (for the most part) meaning that
significant part of the former packages are today
booked by clients themselves. In this increasingly
web-driven world, how can hoteliers market
themselves to the masses? The low cost carriers
have established that there will always be a market
for those who wish to pay as little as they can for a
vacation and that for the right price, such
consumers are happy to travel anywhere in order to
have a different experience. When the cost of
transport was the most significant aspect of a
holiday cost, the destination was an important
choice and often a limiting one. With transport
costs right down, there is now a much greater
choice of destination. Also, with the significantly
reduced tickets costs consumers are now able to
spend more on their accommodation, frequently
upgrading their accommodation choices. In many
cases, hoteliers are striking deals with the airlines
in order to promote their properties on the airlines’
websites. A cursory glance at any low cost carrier
website will highlight that a consumer can purchase
flights, hotel accommodation, car hire, ground
transfers and in many cases excursions all on the
one site. Low cost carriers are now the new breed
of tour operators for the future and their attention
to costs should ensure their survival.

6.4. Regional action hetween airports

Croatia network of airports, across the coast form
an integral part of the national economic
infrastructure and are important to connecting
communities. More than almost any other country,
Croatia relies on an efficient and reliable aviation
sector and airport network for its citizens to remain
physically ‘in touch’ with each other and the rest of
the world. There are 5 international airports in at a
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distance of about 650 kilometers. As such, airports
are deeply linked into most economic activities,
with these linkages increasingly driven by growth in
leisure tourism and the regional expansion of
strategic resource and agricultural activities. By
offering in which would be included companies that
offered tickets to fly to one airport and back from
other airport and on the other side there are
tourist board with offering a high-quality tourist
facilities, would enable improvement in airport
traffic during the winter period and also connects
the region

7. CONCLUSIONS

Options transactions in the meeting, lately
increasingly demanding tourist needs, determined
by the size and condition of transport
infrastructure. Given the complexity of tourism,
tourists use different modes of transport depending
on many factors among which the distance tourist
destinations of generating markets. Transport
availability may be a limiting factor but also
stimulating the development of tourist destinations
during the winter. Due to the extremely high
speed, comfort and affordable price, the most
important milestone in the development of tourism
was marked air traffic. Tourists enabled travel and
vacation in the outermost international tourist
destinations. In order to emphasize the importance
of the role of air transport in tourism development,
and establishing links above concepts which have
great significance in the consideration of the future
of our tourism development, conducted a survey
and analysis of the characteristics of tourist traffic
and air traffic in tourist arrivals to the Dubrovnik
area. In the current unfavorable condition of the
road network to air traffic in the further
development of tourism should take more and
bigger share of the tourist traffic, especially for
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more distant destinations in central and southern
Dalmatia. Possibilities for the development of
Dubrovnik Airport are based on action and
cooperation possibilities, publicity in cooperation
with air carriers and tour operators and Co-
financing through municipalities, cities and
counties

Airport should be an important part of the tourism
market which directly affect at quality and prices of
services, which would greatly contribute to the
development of tourism.
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ABSTRACT

The purpose of this paper is to discuss and analyse the problems occurring when using low-sulphur fuel oils in marine
diesel engine operation as well as the measures taken to prevent damage to individual engine components. The paper
discusses the effects of low-sulphur fuels on marine diesel engine operation.

Exhaust gas emissions are often directly related to the impurities contained in fuels that are being used. High level of
sulphur oxides SOx and nitrogen oxides NOx in the emissions of exhaust gas is an inevitable result of using heavy fuel oil
- HFO. Maximum emissions of these oxides are regulated by IMO (International Maritime Organization), according to [3].
Requirements for reducing SOx emissions in certain areas of navigation have resulted in using low-sulphur fuel oils in
diesel engine operation. Using HFO with high sulphur contents has become unacceptable after adopting the regulations
brought by Annex VI of the International Convention for the Prevention of Pollution from Ships (MARPOL 73/78),
designating some seas as particularly sensitive areas (Emission Control Areas - ECA), and after introducing the
monitoring of emissions from ships in ECAs.

Maximum allowed sulphur content in fuel in European ECAs amounts to 0.1 % for ships in ports and all inland waterways
across the European Union, whereas California Air Resources Board (CARB) applies the regulation limiting the sulphur
content in fuel to 0.1 % within 24 nautical miles of the California's coastline, according to [1], [3].

KEY WORDS

Low - sulphur fuel, lubrication, combustion, leakage, viscosity

1. INTRODUCTION The agreement was reached on the proposal to
control SOx, by limiting sulphur in fuel oil to 0.1%
Annex VI of the IMO MARPOL 73/78 convention in 2015 in Emission Control Areas (ECA) and by
was adopted in 1997 and entered into force in reducing it to below 0.5% in 2020/2025 in global
2005. The regulations related to SOx were area.
described in regulations 14 and 18. According to National laws were ratified in February 2004 to
these regulations, the sulphur content was limited conform to Annex V1. The EU Directive established
to 4.5% and below in global area, whereas in SOx detailed regulations related to sulphur content in
Emission Control Areas (SECA), such as the Baltic fuel oils in Europe, while similar regulations were
sea and the North sea, the sulphur content was established by the California Air Resources Board
limited to 1.5% and below, according to [1]. in the USA, the Los Angeles Port Authority and the
At the 57" session of Marine Environment Long Beach Port Authority, according to [1].
Protection Committee (MEPC 57) of the IMO, held Vessels at anchor within the area of the Port of
in April 2008, a proposal to review SOx controls Los Angeles and the vessels entering or leaving the
was studied. port are required to use fuel oils in generators and
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other auxiliary engines as specified by the

regulations defined in Clean Air Program (CAP) of
the Port of Los Angeles:

1. Speed of vessel is restricted to maximum 12
knots within 20 nautical miles of the port.
Expansion of SECA is under consideration in
line with the recommendations of the South
Coast Air Quality Management Direct
(SCAQMD) authority.

2. Low sulphur gas oil (LSGO) can be used
voluntarily as the fuel oil when at anchor in
the said port.

3. Low sulphur marine gas oil (LSMGO) to be used
as the fuel oil for diesel generators within 40
miles of the said port. However, the
difference in price of conventional oil
(MDO/MGO) and LSMGO, and the expenses
arising from the modification of fuel tanks are
refunded from the CAP fund. The use of
LSMGO as fuel oil in main engines in the same
areas is also being studied, according to [1].

The control on sulphur content in fuel was agreed
upon at the session of MEPC 57 in April 2008:

1. General requirements

The sulphur content in marine fuel oil used in
general areas should be as below:

- Existing value: 4.50% m/m
- After 1" January 2012: 3.50% m/m
- After 1*" January 2020: 0.50% m/m

However, the period for reducing the value to
0.50% m/m is to be decided after studying the
global supply system for low-sulphur fuel oil by
2018, and the increase in CO, emissions with the
production of low-sulphur fuels. If the results of
the study are negative, then the period for
reducing the control value to 0.50% m/m will be
extended to 2025, according to [1].

2. Emission Control Areas (ECA)

The sulphur content in marine fuel oil in ECA to be
as bellow:

- Existing value: 1.50% m/m
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- After 1** March 2010: 1.00% m/m
- After 1*" January 2015: 0.10% m/m

At the MEPC 57 it was also agreed that the
requirements for properties of fuel oils will not
apply only to the sulphur content as regulated by
Annex VI, but also to other fuel properties
affecting the safety of the ship and the
environment. The MEPC 57 approved the proposal
to reduce the existing control value of NOx
[g/kWh] from 15.5% to 21.8% according to the
rated engine speed [rpm] as from 2011. The
proposal referring to newly built ships was agreed
upon at the 12th Meeting of the Bulk Liquid and
Gas Sub-Committee (BLG12) held in February
2008. The BLGI12 Sub-Committee approved the
draft proposed by Japan, to reduce the existing
control value by 80% in specific sea areas,
according to [1].

2. EFFECTS OF USING LOW-
SULPHUR FUEL OIL ON MARINE
DIESEL ENGINES

At the request of California Air Resources Board
(CARB), following a series of problems that
occurred on ships due to fuel switching after the
introduction of regulations on using low-sulphur
fuel oils within 24 miles of the californian
coastline, a research was conducted from 2009 to
2010, according to [3]. The research findings
indicated that fuel switching causes:

- Loss of propulsion and operation instability
as the engine reduces speed to come to dead
slow or slow astern, resulting in rpm
fluctuations or stopping the engine, whereas
the engine operation was stable at higher
rpm,

- Failures to start events, including difficulties
in starting the engine or inability to start the
engine due to low pressures in fuel systems,
low viscosity of fuel, problems related to
high-pressure fuel pump operation, fuel
injection, leakage of oil in the fuel system,
leakage of sealing rings,

- Inahility to reach maximum speed, inability
to reverse the engine ahead/astern, most
commonly due to low pressure of fuel
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injection or malfunctions in injection timing.
Based on the observation and analysis of the
difficulties detected in California, American
Petroleum Institute (API) published Technical
Considerations of Fuel Switching Practices in
2009.

According to this study, possible causes of the
difficulties may be recognised by the following
events, according to [3]:

- Temperature of fuel during fuel switching
causes sticking of the components of high
pressure fuel pumps and injectors due to
thermal shock, increase in fuel viscosity and
reduced lubrication of high pressure fuel
pumps,

- Non-compliance of the fuel in use and
changes caused by sticking of high pressure
pumps and fuel injectors,

- Use of inadequate oil for the lubrication of
bearings and cylinder liners resulting in
excessive wear of the liner and piston rings,

- Liner lacquering as a result of insufficient
lubricating oil film.

2.1. Problem of liner lacquering when using
low-sulphur fuel oil

Lacquering is a colouring effect due to black fuel
oil without any effect of wear or quantity of
lubricating oil consumed. Since anti-polishing
rings, see figure 1, according to [1], began to be
used in 1990s, the oxides of the piston crown and
unburnt oil have been prevented from rubbing
against the cylinder liner, and the colouring effect
has reduced considerably.

Anti - Polishing Ring
shaves crown land deposit
as piston moves up

Piston
Moving

Upwards

Figure 1. Anti-polishing ring

The problem of liner lacquering is a cause for
concern when using low-sulphur fuel oil (LSF0) as
it is harder to maintain the necessary lubricating
oil film across the surface of the liner. This may
lead to increased oil consumption. However, the
process of lacquering ceases when the engine is
switched back to HFO. The use of high-quality
lubricating oil with improved thermal stability at
high temperatures reduces the effects of fuel and
the effects of flame on the cylinder liner surface,
according to [1], [6].
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2.2. Problems related to the high pressure
fuel pumps

Since sulphur has lubricating ability, the use of
LSFO leads to concern that lubrication of fuel
pumps may be inadequate. The viscosity during
fuel injection may change from that of HFO 10-20
[mm?/s] to that of marine gas oil (MGO) 1-3
[mm?/s], and become an issue. Although the
lubricating ability of marine fuel oil and sticking of
fuel pump require particular attention and the
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situation should be continuously monitored with
care, problems are not insurmountable.
The engine manufacturers have tested the use of
fuel with agents added for enhancing lubricating
oil during trials, and have also performed trials
with fuel oils having several hundred ppm of
sulphur content without any problems, according
to [1], [5].
When the engine is changed over from heated
heavy fuel oil (HFO) to unheated marine gas oil
(MGO) or marine diesel oil (MD0), malfunctions in
the high pressure fuel pump may occur due to
vaporisation of the fuel oil because of heat.
Also, there is concern that the fuel oil may leak
easily in the fuel pump with HFO specifications
during MGO operation. The fuel leakage into the
oil sump tank as the engine operates in MGO
mode, according to [1], may have the following
effects:

- Decreased viscosity of lubricating oil which,
in severe cases, may adversely affect the
lubrication of bearings,

- Drop in flash point, which may trigger an
explosion in the crankcase,

- Since this fuel has low aromatic properties, it

is not compatible with some kinds of rubber,
and is likely to cause such as inadequate
sealing.

Leakage of oil from the fuel pump to the internal
part of the lubricating oil sump tank may have the
following effects:

Drop in fuel pump pressure,

Reduction in the fuel injection quantity,
Effects on fuel atomisation,

Various ignition delays on engines
complying with emission regulations such as
NOx regulations.

2.3. Combustion problems when using low
sulphur fuel oil

Although abnormal wear of piston rings and
cylinder liners (scuffing) as well as combustion
problems such as high temperature corrosion and
the use of low sulphur heavy fuel oil (LSHFO) have
been pointed out for a long time, comprehensive
solutions related to the effects of sulphur content
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in fuel on the combustion process have not yet
been found, according to [1], [8].

Combustion problems may occur because of each
of the below factors independently, but in most
cases, they occur because of a combination of
several of these factors:

- Low sulphur level,

Matching of low-sulphur content of fuel oil
and the cylinder oil base number (BN),

FCC catalytic fines,

- Defective combustibility of fuel oil,
Contamination of used lubricating oil (ULO),
Design of engine,

Maintenance and operation of engine.

The assumption that low-sulphur content of fuel
oil is by itself the cause of combustion problems is
neither sound nor certain. The main causes of
combustion problems may be the fact that a large
amount of FCC catalytic fines is sometimes
included in LSHFO, or that the fuel causing
defective combustibility is sometimes used.
Regarding the low sulphur itself, there is a concept
that moderate corrosion of cylinder corrosion
improves the run-in of cylinder oil and suppresses
abnormal wear due to low-sulphur content. This is
likely to occur owing to the fact that sulphur in the
fuel burns and converts to a moderate amount of
sulphuric acid which, when meeting the contact
surface, minutely corrodes the piston rings and
the liner (micro-corrosion), so that the contact
surface becomes smooth. Consequently, the
lubricating oil film can be easily retained, and the
contact during a long period of operation is
enhanced, according  to [1].

When using fuel oil with the sulphur content that
generates moderate corrosiveness, the edges of
sharp grooves of the scratches on the cylinder
liner made by FCC catalyst particles become
rounded due to micro-corrosion and the oil film
does not get broken. On the contrary, if LSHFO is
used in a cylinder liner containing a number of
tiny longitudinal scratches that have occurred
because of FCC particles, the edges of grooves
remain sharp when there is no corrosion, and this
may eventually result in the destruction of the oil
film, according to [1], [2], [9].

Today, the prevailing view is that the main causes
of combustion problems are primarily related to
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the defective combustihility or to the methods of
manufacturing marine fuel oil wherein FCC catalyst
residue is mixed. It is generally considered that
the low level of sulphur itself is not the main cause
of problems, according to [1], [2], [9].

Calcium compounds, which are the main
components of the bhase number BN of cylinder oil,
react with sulphur compounds such as SO, in
combustion gases, and form calcium sulphate
CaS0,. This reaction suppresses the corrosion of
the cylinder liner initiated by sulphur compound.
However, if LSHFO is used and the use of cylinder
oil of the normal high BN 70 to 80 continues,
calcium oxide Ca0 is formed due to excessive BN.
Abnormal deposits stick to the piston rings, shrink
and harden. As (a0 is harder than CaSO,,
excessive deposits of Ca0 may result in abnormal
wear of the piston and cylinder liner. In order to
prevent excessive deposits when using LSFO, it is
necessary to carefully observe the condition of the
cylinder liner and piston rings, according to [1],
6. [7].

The components of FCC catalytic fines are
aluminium oxide Al,Os and silicon oxide Si0,,
forming a very hard ceramic. The diameter of FCC
fines included in fuel oil ranges between several
microns to 100 microns, but the size frequently
observed on the cylinder liner surface with
abnormal wear is in the range of 10 to 15
microns. As the thickness of the cylinder oil film is
smaller, issues of oil film retention arise. Very hard
FCC catalyst residue enters the contact surface of
the cylinder liner and piston rings, causing
scratches on both the liner and the rings. These
are longitudinal scratches that are perpendicular
to the piston ring that serves as a seal. The
scratches easily allow high pressure and high
temperature combustion gas to blow by between
the piston and the liner. A large number of
scratches are likely to cause scuffing, according to
[1].

When using low sulphur gas oil (LSGO), whose
kinematic viscosity is very low, there are increased
chances of problems such as fuel pump sticking
because of poor lubrication. In engines where the
fuel oil is switched from HFO to LSGO, fuel oil
cooler is sometimes fitted to mitigate the
temperature rise of LSGO due to residual heat. Its
flash point is also low and the risk of fire is
increased, according  to [1], [2], [5].
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2.4. Problems in the crankcase oil and
cylinder oil systems in two-stroke
engines

Crankcase system oil in two-stroke engines does
not directly affect the fuel combustion, so that the
sulphur content has no direct effects in the
process. The impact of LSFO includes the effects
arising due to contaminants from the scavenging
space, such as leakage from the stuffing box and
recovery and re-use of the leaked oil from the
stuffing box.

The contaminants from the scavenging space
include cylinder oil drain and combustion
products. Their features affect the sulphur content
of the fuel oil in use. When normal cylinder oil
having BN 70-80 is used, compared to LSFO of the
sulphur content of 1-1.5%, the residual BN in the
cylinder oil drain becomes higher than that used in
high-sulphur  fuels. As a result, the BN of the
crankcase system oil increases, depending on the
LSFO usage time, according to [1], [5], [7]-

Low sulphur fuel oil (LSFO) is considered most
suitable for use in the lubrication of cylinders and
pistons in slow-speed two-stroke diesel engines.
When the normal sulphur content in fuel is 1-1.5%
m/m, the use of BN 70-80 can be resumed and
operating conditions should be carefully
monitored. When the normal sulphur content in
fuel is lower than 1.0 % m/m and resulting in
certain difficulties in engine operation, changing
over to the cylinder oil with lower BN should be
considered. In the engines with the cylinder liner
temperature set to a high level, BN 50 cylinder oil
can be used for the fuel having the sulphur
content of 2-2.5%, according to [1],[5].

If normal BN 70-80 cylinder oil is continuously
used when using LSFO, serious problems in
cylinder lubrication may occur. Excess BN is
generated for low sulphur content. Consequently,
excess BN generates calcium oxide deposits which
shrink and harden. These hardened deposits rub
against the cylinder liner surface which gets
abraded and, at the same time, the oil film is
broken. In severe cases, scuffing occurs when the
deposits on the piston crown grow enough to
cause liner polishing. Figure 2, according to [1],
shows the piston in a two-stroke diesel engine and
the deposits on the piston crown.
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Several oil manufacturers offer BN 40 or 60
cylinder oil suitable for LSFO. If the additive
amount is merely reduced in low BN cylinder oil, it
is likely to cause problems. Therefore, its
manufacturing method is not simple. BN also has
detergent performance.
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So, if BN is reduced, the detergent performance
reduces accordingly. This increases fouling of the
piston due to the processes of combustion and
oxidation, according to [1].
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Figure 2. Deposits on the piston crown of a two-stroke diesel engine
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ANALYSIS OF THE EFFECTS OF LOW-SULPHUR FUEL OIL ON MARINE DIESEL ENGINES OPERATION

Rok Djini, Srdan Dvornik, Josko Dvornik

3. MEASURES WHEN USING LOW-
SULPHUR FUEL OIL

Reducing the operating load of the engine is the
most effective measure. By reducing the load,
both temperature and pressure within the
combustion chamber are decreased, the
penetrating force of sprayed fuel also decreases,
and the oil film retention ability improves
significantly. Mixing with good fuel oil is another
effective measure.

Low grade fuel and good fuel should be mixed.
The mixing ratio is determined by the values of
properties that are known owing to fuel analysis or
the ratio can be determined by increasing the
percentage of low grade fuel, while checking the
operating conditions of the engine, according to
[1]. [2].

In order to maintain stable operation, each engine
manufacturer sets the recommended values of the
concentration A/+Si, FCC catalytic fines, at the
engine entry point. The recommended value of
Al+5Si for two-stroke engines ranges from 7 to 15
ppm and below. Even within the recommended
range of AMSi, under the influence of other
factors, FCC catalytic fines may sometimes trigger
abnormal wear of the cylinder liner and piston
rings. Hence it is necessary to reduce FCC particles
as far as possible and install fuel oil filters with
mesh size below 10 microns, and thoroughly clean
the fuel oil, according to [1], [2], [4].

Increasing the feed rate of cylinder oil and
lowering the temperature of the cylinder liner
cooling water are the measures resulting in
strengthening the lubricating oil film. The
temperature of the jacket cooling water (JCW) at
the cylinder outlet is usually set at about 85-
90°C, so that cooling is efficient at a small flow
rate. In a normal engine room plan, the JCW outlet
temperature can be made around 75°C. In this
way, the cylinder lubricating oil temperature on
the cylinder liner wall surface is slightly reduced
and the viscosity increases. Consequently, the
strength of the lubricating oil film increases and
the film becomes difficult to tear. A decrease in
engine load and an increase in lubricating oil
quantity also represent the measures for reducing
heat in the lubricating oil film, which leads to
enhanced strength of the lubricating oil film,
according to [1].
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New cylinder oil feed systems have been developed
and adapted in two-stroke diesel engines:
Electronically Controlled Lubricating — ECL System,
Swirl Injection Principle - SIP, developed by
Mitsubishi Heavy Industries Ltd., Pulse Lubricating
System - PLS Wartsild and Alpha Lubricator
System MAN. These systems directly and
effectively supply lubricating oil to a wide area of
the cylinder liner surface. The cylinder oil is
supplied effectively in adequate quantity to the
required parts, the reliability of the oil film has
improved noticeably, and the margin until scuffing
is reached has increased considerably, i.e. the
occurrence of scuffing has been delayed. Again,
process resulting in scuffing can be prevented hy
emergency measures such as the engine load
reduction or increase in lubricating oil quantity.
Compared to conventional cylinder oil feed
systems, the above systems require considerably
smaller amount of lubricating oil.

By introducing these systems, most of the
problems related to the cylinder liner and piston
rings due to LSFO are likely to be resolved in the
near future, according to [1].

4. CONCLUSIONS

Inversed public interest in exhaust gas emissions
and the protection of the environment against
overall adverse effects of exhaust fumes including
diesel engine combustion gases, as well as the
associated  technological innovations, have
contributed to the development of systems aimed
at controlling the emissions of exhaust fumes.
Changing the main engine fuel type may affect the
safety of navigation due to malfunction of the
engine or interruption of its operation. In the
emission control areas the fuel switching has to be
carried out not only in main engines, but in
auxiliary engines and steam generators as well,
according to [2], [3].

When fuel oil is used after changing the type,
large amount of sludge is generated if the mixing
stahility of LSGO and HFO is poor.

Consequently, if a mixture of HFO and LSGO oils
remains in fuel oil pipes, clogging of strainers,
sticking of fuel oil pump and other sludge
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problems are likely to occur. Careful monitoring is
therefore necessary, according to [1].
LSGO has low kinematic viscosity so it is likely to
diffuse easily when it leaks. Moreover, as its flash
point is also low, there is an increased risk of fire.
The flash point of fuel oil used on board ships is
regulated to a value above 60°C, in compliance
with the SOLAS Convention of IMO, but the flash
point of a part of LSGO may be less than 60°C.
Although this does not lead to problems in engine
operation directly, the issue requires the design
and the arrangement of the engine room to be
reviewed and reconsidered, according to [1].
Analyses of possible causes of the encountered
problems have indicated that these issues have
been mainly considered from the perspective of
technology and engine room plant requirements
when changing the fuel type on board ships.
However, the causes have to include operators'
errors and have to be also studied from the
viewpoint of both onboard and corporate
organisation, according to [3].
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ABSTRACT

The purpose of this paper is to inform about the current state of cyber security in the maritime industry. Maritime
security commonly addresses physical security, but now it should include cyber security. Cyber attacks on ships and crew
are deliberate disruptions of critical automation systems that cause problems for computer networks. Future attacks are
inevitable and the shipping industry may be vulnerable of collateral damage if sensitive information, as business
confidential information, company proprietary data, details of vessel schedules and personnel data is picked up by
malicious adversaries. Many activities in the maritime industry depend on electronic and communication systems, and
that makes them susceptible to cyber attacks. It will be wise to establish and maintain a maritime cyber defense
system that includes cyber security in all major maritime information and communication technology (ICT) components.
Recently, IMO has created the position of an Electro Technical Officer (ETO) designation with core ICT skills and
Certificate of Competency (COC). Though there is no specific IMO requirement for carrying an ETO crewmember, it would
be wise to integrate this higher version of an electrical officer position into their crew. The maritime community would
benefit from forming a maritime cyber defense team that would design a strategy and define policies in assisting
standardization of cyber security guidelines in the maritime industry. The time is right to make this preventive move
using the latest cyber defense methods to guard against future cyber threats.
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1. INTRODUCTION be beneficial in securing and protecting the

maritime sector from cyber threats.
Cyber vulnerabilities exist at all Shipping Port

Facilities. Domestic and International port facilities 2. THE ENISA REPORT
rely as much upon networked computers and

control systems as they do on the manpower to The European Network and Information Security
ensure the flow of maritime commerce that the Agency (ENISA) is a center of expertise for the
economy, the homeland, and the national security European Union (EU), its Member States (MS), the
depend on. Unlike other sectors of the maritime private sector and Europe's citizens.
infrastructure, little attention was paid to As an EU agency, ENISA works with these groups to
networkedl systems that support maritime port develop advice and recommendations on good
operations. practice in information security. ENISA assists
Member States in implementing relevant EU
It would benefit the maritime community to agree legislation, and works to improve the hardiness of
to form maritime cyber security teams that would Europe’s critical information infrastructure and
establish strategy, policy and guidelines that would network systems.
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Executing its work program, ENISA seeks to

improve existing expertise in Member States by

supporting the development of cross-border

communities committed to improving network and

information security throughout the EU.

2.1 Cyber Security aspects in the maritime
sector

ENISA published this first EU report on cyber
security challenges in the Maritime Sector’
“Analysis of Cyber Security Aspects in the Maritime
Sector”. This milestone report highlighted
essential key insights, as well as existing initiatives,
as a baseline for cyber security, and finally high-
level recommendations are given for addressing
cyber security risks.

This report positions Maritime Cyber Security as a
logical and crucial next step in the global
protection efforts of ICT infrastructure.

2.2 Cyber Security awareness

Cyber threats are a growing menace, spreading to
all industry sectors that are relying on Information
and Communication Technology (ICT) systems.
These deliberate disruptions of critical automation
systems prove that cyber-attacks have a significant
impact on critical infrastructures.

Disruption of ICT security capabilities may have dire
consequences for the EU Member States'
governments and social wellbeing. There's a need
to ensure ICT robustness against cyber-attacks is
thus a key challenge at national and pan-European
level.

Maritime figures show that 90% of the EU's
external trade and more than 40% of the internal
trade take place via maritime routes. Therefore,
securing  the  maritime  sector's  critical
infrastructure and the movement of vital goods,
such as foodstuffs and health supplies, is a priority
area for European nations.

Some key findings of the report are that maritime
cyber security awareness is currently low, to non-
existent. Member States are thus highly
recommended to undertake targeted maritime
sector awareness raising campaigns and cyber
security training of shipping companies, port
authorities, national cyber security offices, etc.
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Due to the high ICT complexity, it would he a
challenge to ensure sufficient maritime cyber
security, but following a common strategy and
developing good practices in technology and the
implementation of ICT systems would bring
“security by design” for critical maritime ICT
components.

Current maritime regulations and policies basically
considers the physical aspect of security and safety,
but policies should add the cyber security aspect to
them also, therefore the ENISA report strongly
recommends a holistic, risk-based approach and an
assessment of maritime specific cyber risks, as well
as identification of all critical assets within this
sector.

As maritime laws and regulations are fragmented
between different levels, as international,
European, and national, the International Maritime
Organization (IMO) together with the EU
Commission and the Member States could align
international and EU policies in this sector.

Better information exchange and statistics on cyber
security can help insurers to improve their actuarial
models, reduce their own risks, and thereby offer
better contractual insurance conditions for the
maritime sector.

3. CYBER SECURITY AT US PORTS

A recent study contends that the US's largest
maritime ports have failed to implement sufficient
defenses against potential cyber attacks, raising
concerns about the vulnerability of computer
networks that help move energy, foodstuffs and
other goods to market’.

3.1 Insufficient Cyber Defense at US ports

Some of the US's most heavily used ports are
vulnerable to cyber attacks that could destabilize
the economy, that include Los Angeles and Long
Beach in California; Baltimore, Maryland; Houston
and Beaumont in Texas; and Vicksburg, Mississippi,
on the Mississippi River.

The ports of Los Angeles and Long Beach, the US'’s
largest and second largest maritime ports,
respectively, have taken some defensive steps. Los
Angeles used a $1.6-million grant to protect its
computer networks from hackers; Long Beach
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spent $35 million to build a secure communications
infrastructure, but both have done it haphazardly.
The Port of Los Angelesleases 27 terminals,
warehouses and facilities to more than 300 private
entities, and has overlooked the security of the
networked systems that ensure the constant flow of
more than 8 million containers it handles annually.
The Port of Los Angeles has not conducted a cyber
security vulnerability assessment, and it does not
have a cyber incident response plan, but a
vulnerability assessment is currently underway and
the authorities have taken the possibility of cyber
threats seriously.

The Port of Long Beach has no written cyber
security directive or response plan, but its
spokesman states that they have the latest cyber
security technologies and they patch all of our
systems on a regular basis. They continuously train
their users on cyber security best practices.

3.2 The dangers of Insufficient Cyber Defense

The danger of cyber attacks targeting US shipping
ports is realistic and a disruption to any major US
port could quickly affect the domestic economy.
The flow of commerce would grind to a halt in a
few days; shelves at grocery stores and gasoline
storage tanks at fueling stations would run empty.
The halt in energy supplies would likely send not
just a ripple but a shockwave through the US and,
in turn, the global economy.

More organization is needed to implementing and
enforcing cyber security standards for US shipping
ports, therefore, the US Department of Homeland
Security would need to direct more resources to
support cyber security at large US maritime ports.

4. CYBER THREATS

With the continuing growth in relying on
information systems onboard vessels, there is a
threat that terrorists may hack into maritime
information systems and cause at least chaos and
at worst a real disaster. It is ,entirely feasible”
that pirates could employ hacking a ships' system
and re-direct it or tamper with its navigational
data, as ECDIS maps”.
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4.1 Threat Statistics

In 2013, Mandiant reports that 63% of breaches
are reported by third parties; 243 median days
advanced attackers are on the network before
being detected; 100% of breaches involve stolen
credentials®. Verizon 2013 DBIR reports 47,000
breaches; 69% of breaches are reported by third
Party; 29% use Social Tactics; 76% involve weak or
stolen credentials; >70% of IP theft by internal
people within 30 days of separation of
employment®.

4.2 Targeted Attacks and Data Breaches

The “Watering Hole Attack” has been used to
breach numerous high tech organizations. These
are browser exploits injected on websites which
frequented by the targeted employees. These
exploits lead to Trojan malware installations where
SQL injection remains the most common breach 1st
half of 2013 have surpassed all of 2011 and 2012
by year’s end.

Social Media Account Takeovers are the ability for
single attack to influence millions of people by
“trusted” such as Twitter users with large number
of followers sends link to malicious sites; and black
market trade of compromised/fabricated accounts.
With the growing popularity of Android, malware
authors hope to cash in with sophisticated attacks
with strong intent for specific organizations.

4.3 Vulnerability Disclosures

Over 4,100 new publicly reported security
vulnerabilities registered w/X-force database is on
track to equal last year's total of 8,200. Over 50%
of all web application vulnerabilities reported were
victims of cross-site scripting (XSS); mobile
application/0S  vulnerabilities have increased
considerahly since 2009.

Exploitations are increasingly focusing on High
Rate of Return exploits (cross-browser/cross-0S
platform) with Adobe Flash and JAVA plug-ins.

4.4 Zero Day Attacks
Several Zero-Day vulnerabilities in the first half of

2013 were targeted attacks. This promoted
significant investment in development of Internet
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Explorer, Oracle, Java, Adobe Reader, and Adobe

Flash. For instance, on Sep. 17", 2013, all

versions of Internet Explorer were affected. An

estimated 70% of all Windows computers were

vulnerable.

4.5 Malware Statistics
Malware Hosting is where a user is unknowingly
redirected from an infected website to a malicious

server website.

Table 1. Top 5 “Malware Hosting” Countries

Country Percent
United States 42.3%
Germany 9.8 %
China 5.0%
Russia 4.5%
Netherlands 4.0%

Command and Control (or Botnet) is a series of
computers that unknowing to the user
communicate with each other to spread malware.

Table 2. Top 5 “Command and Control” Server
Hosting Countries

Country Percent
United States 31.6%
Russia 9.8 %
Germany 7.0%
South Korea 6.6%
China 6.2%

5. CYBERSECURITY MANAGEMENT

Effective cybersecurity management is essential to
protecting a nation’s technology infrastructure. The
professionals accountable for this protection
constitute a critical workforce. Until now, there has
been little consistency in terms of how
cybersecurity work is defined and categorized, who
is responsible for the work, and what skill sets are
needed to perform successfully. Even within
organizations, individuals performing cybersecurity
work are difficult to identify, locate, and quantify.
As individual nations, we must establish
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consistency in how the cybersecurity workforce is
defined and classified and handled.

5.1 The Anatomy of a Cyber Attack

1. A cyber attacker establishes a relay to
obfuscate attribution.

2. The attacker sends a phishing email.

3. The victim clicks on the attachment.

4. The attacker establishes “Command and
Control”.

5. The attacker establishes a remote cmd
shell on the victim's computer.

6. The attacker conducts reconnaissance -
the attack.

7. Data is probably exfiltrated to a pivot
computer/relay or data is moved directly
to the attacker's computer.

8. C(leanup evidence, in RAM memory only or
establishes persistence on the hard disk.

Containment
Eradication
& Recovery

Past-Incident
Activity

Datactian &
Analysis

Figure 1. Incident Response Life Cycle

5.2 NICE Framework

With the direct engagement of over US federal
departments and agencies, and numerous public
and private organizations, the National Initiative
for Cybersecurity Education’ (NICE) developed the
National Cybersecurity Workforce Framework, or
the Framework, to define cybersecurity work and
lay a foundation for cybersecurity workforce
efforts. The Framework provides a common
language and taxonomy and defines specialty
areas, knowledge, skills, and abhilities (KSAs), and
codifies talent.

The National Initiative for Cybersecurity Education
(NICE) developed the National Cybersecurity
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Workforce Framework (the Framework) to define
the cybersecurity workforce and provide a common
taxonomy and lexicon by which to dassify and
categorize workers.

The Framework benefits organizations, the
workforce, and even the nation, by defining
cybersecurity functions and creating a common
taxonomy which can be used when referring to
cybersecurity work. The purpose of the Framework
is to describe cybersecurity work irrespective of
organizational structures, job titles, or other
potentially individual conventions.

5.3 Information Assurance (IA) Compliance

Information Assurance (IA) Compliance oversees,
evaluates, and supports the documentation,
validation, and accreditation processes necessary
to assure that new information technology (IT)
systems meet the organization's information
assurance (IA) and security requirements®.
Information ~ Assurance  ensures  appropriate
treatment of risk, compliance, and assurance from
internal and external perspectives.

6. CYBER DEFENSE PERSONNEL

Since current maritime security principally deals
with physical security, it should be expanded to
encompass cyber security and defense. How?

6.1 The Electro Technical Officer - ETO

Much of the cruise industry currently has IT
onboard vessels and the new changes in the 2010
STCW Manila Amendments have even introduced an
Flectro Technical Officer’ (ETO) designation with
approved training and Certificate of Competency
(COC). The 2010 STCW Manila Amendments have
now been in force since 1st January 2012 and
although there is no specific requirement for the
carrying of an ETO, IMO has created the ETO
position which requires core competencies and
minimum mandatory requirements.

6.1.1 The ETO's IT responsibilities
On board cruise and passenger vessels an ETO is

important as they have electrical requirements and
unmanned technology handling them. An Electro
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Technical Officer (ETO) can be seen as a higher
version of an electrical officer. Some areas of an
ETO responsibility include: radio communications,
electronic navigation equipment, telephone and
satellite  communications and engine room
electrical equipment.

At sea some simple items that can be done to
increase cyber security and vigilance that can
include whenever updating ECDIS charts to verify
the source, request encrypted data and digital
electronic signatures. These are simple steps that
the ETO can help alleviate a hacker maliciously
sending you incorrect navigational data that could
easily put your ship in jeopardy or peril for example
by moving one buoy out of position in a channel.
Much of this can be framed around proper training
for all crew members as well as implementing the
ETO position and ensuring and performing systems
audits on all equipment and systems to verify they
have the latest security and software updates.

6.1.2 Implementing the ETO for
security

cyber

It is time to make this preventive measure move
and on an individual basis. All shipping companies
should be self-evaluating their operations and
infrastructure to ensure they are fully compliant
with the latest security and protection systems to
avoid future cyber threats. It is plausible to believe
that future requirements may make this a
mandatory position on certain type and size
vessels.

Vessel owners and operators would be wise to fully
embrace this position and commence integrating it
into their crew complement. The position of an
Electro Technical Officer (ETO) would most likely be
filled by candidates who have professional core
skills training, such as Microsoft Academy, CISCO
Systems, or other compatible certified training;
information systems and/or modern
communications technology work experience (5+
years); IMO approved Certificate of Competency,
and who had not only looked for employment
elsewhere but have the desire to work in the
maritime community. The ETO could cooperate
with Computer Network Defense Teams (CND-T),
who can cooperate in implementing cyber defense
measures based on ship's needs and in cooperation
with other maritime community ETO's.
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6.2 A Maritime Cyber Network Defense Team

A good model of a cyber defense team can be
found in the US Armed forces who organized
Computer Network Defense Teams (CND-T), who
will implement Internal Defensive Measures based
on US Department of Defense Information
Networks (DoDIN) and when directed to do so,
support the security of non-DOD networks (with
proper authority).’®  Their primary function is to
rapidly deliver operational cyber capabilities and
trained operators to defend networks when called
upon™. Cyber security training and certifications
are based on civilian institutions as SANS Institute
and Mandiant. This concept can be modified to
cater to the cyber security measures needed by the
maritime community.

6.2.1 Team Composition

A cyber security team may be composed of a Team
Chief, a Deputy Team Chief, Information Protection
Technicians, Information Systems Technicians on
land and shipboard as ETO's.

6.2.2 Core Skills of team members

Each CND-T member is designated a specific
function and must hecome proficient in this
function through continued training: core skills
(Windows, networks, servers, databases, etc.) and
cross training is conducted to better understand
each skill used on the team that builds team
cohesion, continuity and provides a backup for
each specialty role.

6.2.3 Training methodology.

CND-T training consists of the following: baseline
standards that all members must meet; continuing
education tracks that can be conducted by e-
learning on the ship or from home; classes,
workshops and resident courses at commercial
training locations; collective training conducted at
home  station  utilizing  virtual/simulation
equipment, and/or participation in exercises, skill
evaluation, and validation from IMO sponsored
events.
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6.2.4 Staffing Considerations.

CND-T positions represent an advanced skill set
within the Information Assurance community, who
seek skilled System Admins or Information Security
experience.

6.2.5 Recommended Training and

Certifications
Recommended civilian training courses and
certification is offered at SANS Institiute*>. For

managerial training is Certified Information System
Security Professional (CISSP).  Training and
certifications for engineers and technicians are:

- SEC401: Security Essentials Bootcamp Style,

- SEC503: Intrusion Detection In-Depth,

- SEC504: Hacker Techniques, Exploits & Incident
Handling,

- FOR508: Advanced Computer Forensic Analysis
and Incident Response

- FOR610: Reverse-Engineering Malware: Malware
Analysis Tools and Techniques

7. CONCLUSIONS

Maritime security commonly addresses physical
security, but should include cyber security. Cyber
attacks on ships and crew can deliberately disrupt
critical automation systems that can cause
problems for maritime computer networks
and future attacks are inevitable. The maritime
community would benefit from forming maritime
cyber defense teams that would design a strategy
and define policies in assisting standardization of
cyber security guidelines in the maritime industry.
Integrating maritime cyber defense teams who
implement defensive measures hased on civilian
training and certification can provide cyber defense
capabilities with trained operators to defend
maritime networks. As part of a maritime cyber
network defense team, integrating the position of
an Electro Technical Officer (ETO) designation with
core ICT skills into the crew would help maintain a
maritime cyber defense system to include cyber
security in all major maritime information and
communication technology components.
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ABSTRACT

This paper presents and analyses provisions of the Rotterdam Rules in respect of the shipper’s obligations and liabilities.
Also these provisions are compared with the solutions of the current conventions that regulate the carriage of goods by
sea. Three main obligations of the shipper - duty to delivery for carriage, duty to cooperate with the carrier in providing
information and instructions and shipper's obligation to provide information, instructions and documents are examined
in detail. The article also deals with the liability of the shipper and liability of shipper for other persons. Special attention
is devoted to the provisions deal with the basis of shipper's liahility to the carrier. The objects of the examination are also
recent solutions in respect of defining and prescribing the liability of documentary shipper. Assumption of shipper's
rights and obligations by the documentary shipper is also analysed. Other important innovations are pointed out, like
special rules on dangerous goods and shipper’s liability for failure to provide information for compilation of contract
particulars. Rotterdam Rules attempts to regulate in a comprehensive and contemporary manner the obligations and
liability of the shipper. The overall assessment is that the shipper’s obligations and liability are not substantially increased
under the Rotterdam Rules.
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1. INTRODUCTION to the excesses of absolute freedom of contract and

was precisely mean to impose minimum obligations
Under the contract of carriage of goods by sea the and liabilities on the carriers. The HVR contain only
shipper has duties and liabilities. Over the different a few provisions on the shippers duties and
Conventions, these duties and liabilities have liabilities, intermixed with the other provisions.
become ever more visible. The first convention - According to Article 4 (3) the shipper is liable for

the Hague Rules® was in fact created as a reaction

as “the Hague-Vishy Rules” (HVR). The Hague-Visby Rules have

' The International Convention for the Unification of Certain been further amended by the Protocol to amend the
Rules of Law relating to Bills of Lading, signed in Brussels on International Convention for the Unification of Certain Rules of
25 August 1924. The Convention is known as “the Hague Law relating to Bills of Lading 1924, as amended by Protocol
Rules”. Protocol to Amend the International Convention for the of 1968, signed in Brussels on 21. December 1979. The
Unification of Certain Rules of Law relating to Bills of Lading, Protocol is known as “Special Drawing Rights Protocol or SDR
signed in Brussels on 23 February 1968. The Protocol is known Protocol.
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loss or damage sustained by the carrier or the ship
as a result of any fault or neglect by the shipper or
his agents or servants. The Hamburg Rules’ already
contain a separate Part Ill on the liability of the
shippers, consisting of two articles, one addressing
the basic of the shipper’s liability and one providing
special rules for dangerous goods.

Today, the role of the shipper in transport had
gradually become more important. In general
shippers have become bigger and sometimes more
powerful than many carriers. Large amounts of
goods are today shipped between large company
groups. The features of the goods vary a lot and
often the shipper appears as the expert on how the
goods should be handled. National authorities
require a lot more documentation for safety and
security reasons [5]. During the negotiations on
the Rotterdam Rules is was felt that it was time to
regulate also the shipper's obligations and liability
to the carrier in a more detailed way.

The United Nations adopted on December 11,
2008, the United Nations Convention on Contracts
for the International Carriage of Goods Wholly or
Partly by Sea - The Rotterdam Rules (RR). On
September 23, 2009 the Rotterdam Rules was
signed in Rotterdam. So far, twenty-five countries
signed new Convention. The Convention has not
entered into force. So far, it has been ratified only
by two states (Spain and Togo).?

The overt objective of the RR is to replace the
existing disjointed international regime, composed
of the two versions of the HVR, the HbR and a
potential panoply of national laws, with a single
universal regime; and also to lay down a firm
foundation for the expansion of electronic
maritime commerce [6].

The RR contains in chapter 7 (Articles 27-34) a
comprehensive regulation of the responsibilities
and liabilities of the shipper. Detailed provisions,
gives more certainty to the regulation, for the
benefit of the market and the parties involved.

This paper examines the shipper’s obligations and
liahilities under the chapter 7 of the RR.

? The United Nation Convention on the Carriage of Goods by
Sea, signed in Hamburg on 31 March 1978. The Convention is

known as “the Hamburg Rules” (HbR).
* Source www.imo.org (February, 3, 2014).
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2. THE DEFINITION OF THE «SHIPPER»
AND «DOCUMENTARY SHIPPER»

“Shipper” is defined in the RR, Article 1.8 as “a
person that enters into a contract of carriage with
a carrier". Reference to the same notion of
«shipper» can be found, although indirectly in HVR,
Art. | (a), where “carrier” is defined as the owner
or the charterer who enters into a contract of
carriage with a shipper”. HbR, Art. 1.3. introduced
definition of shipper. “Shipper” means any person
by whom or in whose name or on whose behalf a
contract of carriage by sea has been concluded
with a carrier, or any person by whom or in whose
name or on whose behalf the goods are actually
delivered to the carrier in relation to the contract
of carriage by sea”. The use of the word “or" as a
conjunction indicates a certain degree of
incertitude about which of the person mentioned in
Art. 1.3. is entitled to exercise the rights or is
subject to the obligations which the HbR attribute
simply to the “shipper” [8].

There is, in fact, in addition to the shipper, another
person whose possible direct involvement in the
liabilities deriving from the contract of carriage.
The RR qualifies the person, other then the shipper,
that enters into a contract of carriage with a
carrier, that accepts to be named as “shipper” in
the transport document or electronic transport
record as the “documentary shipper”.

If such person “accepts” the transport document,
he is then subject to the responsibilities and
liahilities imposed on the shipper and is entitled to
the shipper’s rights and immunities.

The text of the RR does not clarify what
“acceptance” means with reference to non-
negotiable and electronic transport documents, or
transport documents having a function purely as
evidence of the terms of the contract of carriage
and, in any case, if such acceptance must be
express or can be implied from the behaviour of the
person [8].

Article 33.2 of the RR provides that the liability of
the documentary shipper does not affect the
obligations, liabilities, rights or defences of the
actual shipper, which is a somewhat indirect way of
saying that the liahility of the documentary shipper
comes in addition to the liability of the actual
shipper, and does not replace the latter's liability.
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Shipper and documentary shipper are, however,
not jointly and severally liable [6].
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3. OBLIGATIONS OF THE SHIPPER TO THE
CARRIER

3.1. Delivery for carriage

The basic obligation of the shipper under RR is to
deliver the goods for carriage, and even more
importantly to deliver them in such condition that
they are able to withstand the intended carriage
without being damaged and without causing
damage to the ship or other cargo, or persons or
property.

During the later work of UNCITRAL's Working Group
I, most of the discussion, centred on the question
whether the shipper's duty to deliver the goods
ready for carriage should be mandatory, or whether
parties should be allowed to agree otherwise [6].
Based on the text of article 27.1. of the RR, the
conclusion does seem to be that the shipper's duty
to deliver the goods in a “safe” condition is indeed
a mandatory obligation that cannot be modified in
the contract of carriage.”

Article 13.2 of the RR, establishes that the carrier
and the shipper may agree that the loading,
handling, stowing or unloading of the goods is to
be performed by the shipper, the documentary
shipper or the consignee. This is common in the
bulk trade, in which for economic and practical
reasons the parties agree that the shipper shall load
and perhaps also stow the goods. These clauses are
usually named free in and out (FIO) or free in and
out stowed (FIOS). Article 27.2 of the RR applies in
the situation in which parties have agreed that the
shipper, instead of the carrier, assumes
responsibility for loading and other activities under
a FIO clause. Article 27.2 of the RR prescribes that
the shipper shall properly and carefully perform any
obligation assumed under an agreement made
pursuant to article 13.2. If the shipper during the

* Artidle 27.1 of the RR provides that the shipper shall deliver
the goods «ready for carriage», unless otherwise agreed in the
contract of carriage. The next sentence of subparagraph 1,
however, provides that in any event the shipper shall deliver
the goods in such condition that they will withstand the
intended carriage and will not cause harm to persons or
property.
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loading of the cargo acts with fault and damages
the ship, it will be liable for that.

The shipper performs not all activities under the FIO
clause. For instance, the consignee may perform
unloading of the goods form the ship. Article 27.2
does not regulate such activities performed by a
person other than the shipper. If the consignee
damaged the ship during the unloading process
agreed in the FIO clause contained in a non-
negotiable transport document the shipper has not
breached the obligation under article 27.2 because
it did not perform the discharge under FIO clause
unless the consignee is not the person referred to
in article 34 of the RR. The consignee might be
liable under applicable national law but not under
the RR. The chapter 7 of the RR provide only for the
shipper's obligation and liability [2].

Article 27.3 of the RR extends this obligation of the
shipper, when a container is packed or shipper
loads a vehicle. Article 27.3 of the RR provides a
special rule for containerised cargo. The shipper is
than obliged to properly and carefully stows, lash
and secure the contents in or on the container or
vehicle, in such way that they will no cause harm to
persons or property.

3.2. Cooperation for the shipper and the
carrier in providing information and
instructions

Performing the contract of carriage -effectively
requires that the parties properly communicate. To
ensure the success of the transaction, the parties
should in any event provide the information that
they possess and the instructions that they can
reasonably give. The reasonability requirement
ensures that the obligation - by definition - does
not impose an unreasonable burden on the parties
[2].

Article 28 sets out the principle that the carrier and
the shipper shall cooperate so that the shipper is
able to deliver the goods ready for carriage and to
submit correct documentation of the cargo. With
regard to the carrier there is no direct sanction for
not cooperating, but if the carrier does not respond
to the request from the shipper and the ship is later
damaged by the cargo, it runs the risk that the
shipper might anyway not be considered to have
with fault [7].
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3.3. Shipper's obligation to provide
information, instructions and documents

In Article 29.1 the RR refers to the shipper's
obligation to provide information, instruction and
documents. The shipper shall provide to the carrier
in a timely manner such information, instruction
and documents relating to the goods that are not
otherwise reasonably available to the carrier, and
that are reasonably necessary:

a) for the proper handling and carriage of the
goods, including precautions to be taken
by the carrier or a performing party; and

b) for the carrier to comply with law,
regulations or other requirements of public
authorities in  connection with the
intended carriage, provided that the
carrier notifies the shipper in a timely
manner of the information, instructions
and documents requires.

Under article 29.2 RP, even if the carrier does not
notify the shipper about the information,
instructions or documents required for the
carriage, the shipper is still obliged to comply with
any law requiring to provide such information,
instructions or documents. Therefore, this specific
obligation of the shipper does not depend,
according to the RR, on any particular requirement
from the carrier [3].

The first draft of the RR imposed strict liability for a
breach of the shipper's obligation to furnish
information. During the UNCITRAL negotiations,
however, the nature of the shipper’s liability for the
failure to furnish proper information changed
substantially. Under the final text, the breach of an
article 29. of the RR obligation triggers ordinary
fault-based liability under article 30.2 of the RR
Only the failure to furnish certain kinds of
information triggers the shipper's strict liahility
[2].

The new provisions of the RR do not, in fact,
modify the existing law as stated in the
international conventions in force. Pursuant to the
article 4.2.i) HVR the carrier is not liable for the
loss or damage to the goods caused by “act or
omission of the shipper or owner of the goods”.
Under article 4.3 HVR the shipper shall not be
responsible for loss or damage sustained hy the
carrier or the ship arising or resulting from any
cause without the act, fault or neglect of the
shipper, his agents or his servants. The same rule is
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derived from article 12. of the HbR.® In this case,
the burden of proving the act or omission of the
shipper remains on the carrier.

3.4. Information for compilation of contact
particulars

The shipper shall provide to the carrier, in a timely
manner, accurate information required for the
compilation of the contract particulars and the
issuance transport documents or electronic
transport  records, including the following
information:

a) A description of the goods as appropriate
for the transport;

b) The leading marks
identification of the goods;

c) The number of packages or pieces, or the
quantity of goods;

d) The weight of the goods, if furnisher by
the shipper;

e) The name of the party to be identified as
the shipper in the contract particulars;

f)  The name of the consignee, if any;

g) The name of the person to whose order
the transport document or electronic
transport record is to be issued, if any.

The shipper is deemed to have guaranteed the
accuracy at the time of receipt by the carrier of the
information that is provided. The shipper shall
indemnify the carrier against loss or damage
resulting for the inaccuracy of such information.
Failure to provide the information in time is a
fault-based liahility, not a strict liability. Unlike
previous international conventions under which the
shipper guarantees the accuracy of information
provided for the transport document, the first
draft's strict liability applied to any kind of
information. UNCITRAL Working Group expressed
its concerns ahout the shipper's strict liahility
regarding the accuracy of information and decides
early in the process that the shipper's liability for
furnishing information should, except in limited
cases, be basted on fault [2].

The RR makes no significant changes to the
existing law and do not increase the shipper's
obligations in this regard.®

necessary  for

> The shipper is not liable for loss sustained by the carrier or
the actual carrier, or for damage sustained by the ship, unless
such loss or damage was caused by the fault or neglect of the
shipper, his servants or agents.
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3.5. Inform of the dangerous nature or
character of the goods
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Special provision is made by article 32 ahout the
shipper’s obligation to inform the carrier about the
dangerous nature or character of the goods. When
goods by their nature or character are, or
reasonably appear to become, a danger to persons,
property or the environment the shipper shall:

a) Inform the carrier of the dangerous nature
or character of the goods in a timely
manner before they are delivered to the
carrier or a performing party and

b) Mark or label dangerous goods in
accordance with any law, regulations or
other requirements of public authorities
that apply during any stage of the
intended carriage of the goods.

If the shipper fails to inform the carrier of the
dangerous nature or character of the goods and the
carrier or performing party does not otherwise have
knowledge of their dangerous nature or character,
the shipper is liable to the carrier for loss or
damage resulting from such failure to inform. If the
shipper fails to mark or label dangerous goods, it is
liable to the carrier for loss or damage resulting
form such failure.

The HR and HVR regulate dangerous goods in
article 4(6). The shipper is liable for all damages
and expenses directly or indirectly arising out of or
resulting from the shipment if the carrier did not
properly consent to the carriage of the goods.’ The
HbR have slightly more detailed regulations,
including the shipper's obligation to inform the
carrier of the dangerous nature of the cargo and to
mark and label the dangerous goods, and the
shipper’s strict liability for the loss resulting from
the shipment of dangerous goods when the carrier
is not aware of their dangerous character [2].

4. LIABILITY OF THE SHIPPER

Article 30. provides for the basic of the shipper's
liability for loss or damage under the RR.

® The same obligation exists in article 3.5 of the HVR and the
article 17.1 of the HbR.

7 The House of Lords have interpreted article 4 (6) as imposing
strict liability (Effort Shipping Company v. Linden Management
S.A. - The “Giannis NK"), Lloyd's Report [1998] 1, p. 337.
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In order for the action to be successful the carrier
should provide a) the loss or damage it has
suffered, b) a breach of the shipper’s obligations
under the Convention, c) a causative link between
the breach and the loss.

The requirements differ significantly from the
burden of proof for carrier's liability. A cargo
claimant does not have to prove any breach of
obligation by the carrier to establish a prima facie
cause under article 17.1, but need prove only that
the loss, damage, or delay occurred during the
carrier's period of responsibility. In contrast, a
breach of obligation is always a prerequisite for the
shipper’s liahility. Prior conventions require only
proof of the shipper's fault, not any specific breach
of an obligation under the convention [2].

The liability of the shipper is hased on fault, with
relevant exceptions referred to in article 30.2 of
the RR. The RR imposes strict liability on the
shipper only in connection with information
required for the compilation of the contract
particulars or with respect to the dangerous nature
of the goods.

Article 30.2. RR gives the shipper a defence to the
carrier's action: if the shipper can prove that the
cause or one of the causes of the loss or damage is
not attributable to its fault or to the fault of any
person to which it has entrusted the performance
of any of its obligations, it will be relieved of all or
part of its liahility. However, this provision does
not apply to two of the shipper's obligations: a) to
indemnity the carrier against loss or damage
resulting from the inaccuracy of the information
required for the compilation of the contract
particulars and the issuance of the transport
document, and b) those relating to dangerous
cargo [1].

The RR impose strict liability on the shipper in two
exceptional cases:

1.) A breach of the obligation to provide
accurate information for the compilation
of the contract particulars and

2.) A loss or damage caused by improper
information or inappropriate marking and
labelling with respect to dangerous goods.

According to Article 30.3 RR the shipper is liable
only for the part of the loss that is actually
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attributable to his fault or to the fault of any
person referred to in Article 34.°

Parties cannot increase the shipper’s obligation and
liahilities by contract. The shipper is liable without
limitation for loss or damage sustained by the
carrier if the carrier proves that such loss or
damage was caused by a breach of the shipper's
obligations under the RR.

4.1. Liability of the documentary shipper

A documentary shipper is subject to the obligations
and liabilities imposed on the actual shipper
pursuant to chapter 7 RR and pursuant to article 55
RR. A documentary shipper is entitled to the rights
and defences provided to the actual shipper hy
chapter 7 and 13 RR (article 33.1 RR). From the
debates in Working Group lll, it is clear that the
delegates were primarily thinking about the
position of an FOB seller [6].

In practice it is somewhat difficult to foresee what
liahility the shipper and the documentary shipper
will have in relation to the carrier. Most likely
Article 33.2 RR must be construed in a way that it
indicates that the shipper will still keep some of his
obligations and liabilities in addition to the
documentary shipper, but that there is no joint
liability between them [5].

4.2. Shipper's liahility for other persons

Under the RR the shipper is not only liahle for his
own acts or omissions, but also for the acts or
omissions of his employees, agents, subcontractors
or any other person to which he entrusts the
performance of any of his obligations (article 34),
which is a simple application of the general
principle of vicarious liability [6]. There is one
exception to this principle, though: if the shipper
entrusts the performance of some of his obligations
to the carrier, then the shipper is not liable for the
acts or omissions of the carrier or of a performing
party acting on behalf of the carrier [6].

8 Shipper is liable for the acts or omissions of any person,
including employees, agents and subcontractors, to which it
has entrusted the performance of any of its obligations.

5. CONCLUSIONS

Shipper's obligations under RR can be divided into
the following:

a) to deliver the goods ready for carriage. In
any event, the shipper shall deliver the
goods in such condition that: they will
withstand the intended carriage, including
their loading, handling, stowing, lashing
and securing, and unloading, and that
they will not cause harm to persons or
property;

b) to provide information, instructions and
documents. Shipper shall provide to the
carrier information, instructions and
documents relating to the goods, that are
reasonable necessary: i) for the proper
handling and carriage of the goods, ii) for
the carrier to comply with law, regulations
or other requirements of public
authorities, iii) for the compilation of the
contract particulars and the issuance of
the transport documents or electronic
transport records;

c) to provide information for the compilation
of contract particulars;

d) to inform of the dangerous nature or
character of the goods.

Shipper’s liabilities can he classified as follows:

a) general shipper's liahility rule,

b) special liahility regime regarding the
information for the compilation of
contract particulars,

c) special liahility regime for dangerous
goods.

The liability of the shipper is mostly based on fault.
Shipper is relieved of all or part of its liahility if the
cause or one of the cause of the loss or damage is
not attributable to its fault. There are two
exceptions to the principle that the shipper's
liability is fault-based: a) in the case of breach of
the shipper's obligation to provide accurate
information for the compilation of the contract
particulars and the issuance of the transport
documents, and b) the special rules on dangerous
goods, the shipper cannot prove that the causes of
the loss are not attributable to its fault.

Pursuant to the RR a documentary shipper is
subject to the obligations and liabilities imposed on
the actual shipper. A documentary shipper is
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entitled to the rights and defences provided to the
actual shipper.
Under the RR the shipper is liable for the breach of
its obligations under the Convention caused by the
acts or omissions of any person, including
employees, agents and subcontractors, to which it
has entrusted the performance of any of its
obligations.
The RR are the result of an ambitious project, which
seeks to codify almost all aspects of maritime
carriage. It is therefore considerably more complex
than its predecessors HVR and HbR. If RR is not
ratified, the status quo of the existing regimes
most particularly the HVR will not remain and the
likelihood is that the EU and the US would enact
their own regional or domestic legislation. One
should note that the European Parliament recently
included in a recent Resolution a statement calling
on all Member States to rapidly sing, ratify and
implement the RR [4].
Compared to the HVR the shipper has through the
RR suddenly become visible. However, neither of
those rules significantly increases the shipper’s
liability when compared with previous conventions.
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ABSTRACT

Marine spatial planning (MPS), being a public process for analysing and planning the spatial and temporal distribution of
human activities in sea areas to achieve economic, environmental and social objectives, is a mean for a rational and
scientifically-based use of sea space. Its main purpose is to identify and manage spatial uses and conflicts in maritime
areas and to provide a framework for arbitrating between competing human activities and managing their impact on the
marine environment. MPS enables the recognition that the oceans are no longer free for all commons, but rather a space
where human interests, responsibilities and ecosystems interact. There is no MSP in Croatia, or spatial planning with
regard to the Adriatic Sea, but only a fragmented sectorial legislation. The paper identifies MPS as an important legal
tool for the effective governance of marine areas. Any MSP should be developed in a transparent manner and should
advocate public interest. Also, coherence between terrestrial and MSP should be achieved. Conducted properly, MSP
should optimize the use of the sea, reduce the cost of information, regulation, planning and decision-making, it
represents strategic planning, facilitates conflict resolution and sustainable resource use, helps to ensure that developing
marine sectors are allocated space to develop, supports environmental economy, improves stakeholder involvement, and
develops common approaches to the acquisition and dissemination of information. The authors are proposing that MSP
in Eastern Adriatic should in particular take account of new land-based developmental hazards such as new construction
and creation of impermeable surfaces.

KEY WORDS

marine spatial planning, governance of marine areas, integrated protection of marine environment, Adriatic Sea

1. INTRODUCTION
acidification, sand extraction, oil exploration, to

A significant part of population Tives by the coast land use, coastal development with sprawl of
and depends on the sea in its activities. Ever more artificial areas and adverse impacts from tourism.
intense use of the sea, in combination of climate The knowledge necessary for pursuing the multiple
changes, place additional pressure on the marine challenges and the powers are distributed between
environment. The list of hazards associated with numerous public and private entities at diverse
the sea ranges from unsustainable fisheries, sea- administrative levels, from global level to small
and land-based marine pollution, eutrophication, coastal communities.  Owing to such inseparable
noise pollution from maritime transport and port interdependence, the best method of dealing with
activities, drilling and underwater acoustic devices, maritime affairs is the integral approach to
invasive species, climate change impacts, ocean maritime governance.
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This paper evaluates the instrument of marine
spatial planning (MSP), provides the comparison
between land spatial planning and MSP, presents
the review of relevant sources of law, and in
focusing on special character of the Eastern
Adriatic region lists the challenges in MSP
development.
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2. THE INSTRUMENT OF MSP

It should be noted that there is no universally
accepted definition of MSP or what a marine
spatial plan should consist of [1].

Spatial planning refers to the methods used largely
by the public sector to influence the future
distribution of activities in space. It is undertaken
with the aim of creating a more rational territorial
organisation of land (space) uses and the linkages
between them, to balance demands for
development with the need to protect the
environment, and to achieve social economic
objectives. Spatial planning embraces measures to
coordinate the spatial impacts of other sector
policies, to achieve a more even distribution of
economic development between regions that would
otherwise be created by market forces, and to
regulate the conversion of land and property uses.
However the existence of maritime spatial plans
alone does not guarantee that sea areas are used
sustainably [2].

MSP operates within three dimensions, addressing
activities (a) on the sea bed; (b) in the water
column; and (c) on the surface. This allows the
same space to be used for different purposes. Time
should also be taken into account as a fourth
dimension, as the compatibility of uses and the
“management need” of a particular maritime
region might vary over time [3].

MSP is also innovative in the sense that it enables
the recognition that the oceans are no longer being
a free for all commons, but rather a space where
human interests and responsihilities (established
and emerging) and ecosystems interact [4].

3. COMPARISON BETWEEN LAND SPATIAL
PLANNING AND MSP

Coastal zones are the “hinge” between maritime
and terrestrial development. Drainage areas or
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land-based impacts from activities such as
agriculture and urban growth are relevant in the
context of MSP [3].

Since its inception in the 1960s, the concept and
the approach to spatial planning on land has
undergone some significant transformations. The
first transformation was its development from a
project- or permit-based approach to a more
comprehensive approach to resource use
planning based on distinct areas. The activity of
spatial planning has also undergone a
transformation, developing from a pure means of
physically organising space to an increasingly
communicative activity which needs to rely on
co-operation between different scales of
decision-making, sectors and stakeholders. More
recently, spatial planning is also being linked to
the concept of coastal governance, where the
focus is as much on the process of planning as on
its actual output [1].

Present planning in marine environment is much
similar with land planning of the sixties. Much can
be learned from the existing systems of land use
planning, but at planning it is also necessary to
take account of the differences. First, marine area
is tri-dimensional and dynamic in its character, so
that each site will have multiple uses,
simultaneously or during various periods or
seasons, as opposed to the constancy of use at
land. Also, although there are some private
ownership rights in coastal zone, the sea is
generally a public and not private resource [5].
Furthermore, physical and ecological conditions
vary significantly in marine systems, and that
requires flexibility in the use of space [6].

4. SOURCES OF LAW REGARDING MSP

A review of hasic sources of law related to MSP is
provided hereinbelow.

The United Nations Convention on the Law of
the Sea (UNCLOS) 1982 [7] provides legal basis
to allocate activities and duty to protect the marine
environment without the expressly referring to the
MSP. There are a number of marine areas in which
coastal states can exercise jurisdiction regarding
the MSP such as internal waters, territorial seas,
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archipelagic waters, contiguous zones, continental
shelf's, exclusive economic zones and fishery zones.
The Convention on Biological Diversity (CBD)
1992 [8] stipulates a commitment to introduce
environmental impact assessments procedures for
proposed activities that may have adverse effects
on biological diversity, including  public
participation.

United Nations Conference on Environment &
Development, Rio de Janeiro, Brazil, 3 to 14
June 1992 [9] in its Chapter 17 sets out
framework program of action for achieving
protection and sustainable development of the
marine environment and its resources. The
program areas include, among others, marine
environmental ~ protection and  integrated
management and sustainable development of
coastal areas.

Council Directive 92/43/EEC of 21 May 1992
on the conservation of natural habitats and of
wild fauna and flora, as amended [10] is
requiring Member States to select, designate and
protect sites that support certain natural habitats
and species of plants or animals as Special Areas of
Conservation (SACs).

The European Union Recommendation on
Integrated Coastal Zone (ICMZ) 2002 [11]
although not making a reference to MSP, provides
a basis for doing so, in particular as a part of
requirements of Member States to develop national
ICZM strategies.

The European Union Marine Thematic Strategy
(Marine Strategy) 2005 [12] introduces the
principle of ecosystem based MSP and provides
supportive framework for national initiatives
toward spatial planning designed for achieving a
good status of the marine environment.

The European Union green Paper Towards a
Future Marine Policy for The Union: A
European Vision for the Oceans and Seas
(Maritime Policy) 2006 [13] provides the basis
for maritime policy including MSP as a key aspect
to managing a growing and increasingly competing
maritime economy, while at the same time
safeguarding biodiversity.

Directive 2009/147/EC of the European
Parliament and of the Council of 30 November
2009 on the conservation of wild hirds [14] is
providing a framework for the identification and
classification of Special Protection Areas (SPAs) for
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rare, vulnerable and regulatory occurring migratory
species.

The EU Marine Strategy Framework Directive
[15] pursues the ecosystem-based approach in the
sense that the adoption of decisions can no more
be based on sectorial approach only, but must
reflect major transboundary marine ecosystems
that should be preserved in order to maintain the
basic resource for all maritime activities.
Governance based on ecosystems constitutes an
integrated approach and differs from approaches to
date which are usually focused on particular
species, sectors, activities or problems, and
considers cumulative effect of various sectors [5].
Ecosystem services among others include
provisioning services (food, raw materials, fresh
water, medicinal resources), regulating services
(local climate and air quality, carbon sequestration
and storage, moderation of extreme events, waste-
water treatment, erosion prevention and
maintenance of soil fertility, pollination, biological
control), hahitat or supporting services (habitats
for species, maintenance of genetic diversity, soil
formation, photosynthesis, primary production,
nutrient recycling, i.e. services needed to maintain
other services), and cultural services (recreation
and mental and physical health, tourism, aesthetic
values, spiritual, religious values and the sense of
place).

Human dimension of MSP can be simplified in most
cases to listing and mapping activities (e.g. oil and
gas, fisheries, shipping). These are of course vital
to document, but they are complex processes
across a variety of scales, parallel to hiophysical
processes. Ecosystem-based approaches have
transformed both the way we view hiophysical
processes and, by association, the way we also now
manage the biophysical environment by
understanding processes, connections, space and
scales. In the same way, human dimensions need to
be examined through a similar understanding of
processes (e.g. community and territory),
connections (e.g. within and across communities,
economies), space (e.g. territories, cultural
perceptions) and scales (e.g. local, regional,
national scales of society) [16].

Explanatory text of the Proposal of Directive of
the European Parliament and of the Council
establishing a framework for maritime spatial
planning and integrated coastal management
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[17] states that maritime spatial planning is
commonly understood as a public process for
analysing and planning the spatial and temporal
distribution of human activities in sea areas to
achieve economic, environmental and social
objectives. The main purpose of maritime spatial
planning is to identify and manage spatial uses and
conflicts in maritime areas. In order to achieve that
purpose, Member States need at least to ensure
that the planning process or processes result in a
comprehensive map identifying the different uses
of maritime space, taking into consideration long
term changes due to climate change. The aim of
the action is for Member States to establish a
process or processes that cover the full cycle of
problem identification, information collection,
planning, decision-making, management,
monitoring of implementation, and stakeholder
participation.
The most important feature of proposed new
directive is the requirement for countries and
groups of countries to prepare maritime spatial
plans and integrated coastal management
strategies. Five years after the adoption of the
directive, the Commission will compile a follow-up
report based on progress reports submitted by the
Member States. Also, one of the most important
improvements is the creation of geospatial data.
Most of the information currently compiled hy
Members States about their coastal regions is
socio-economic in nature and does not contain
location data that would help pinpoint precisely
where certain environmental changes are
happening [6].

5. SPECIAL CHARACTER OF EASTERN
ADRIATIC REGION

Croatia is located on the eastern side of the
Adriatic Sea, bordering Slovenia in the north, Italy
in the west and Bosnia and Herzegovina and
Montenegro in the south. Croatia has a very long
coastline with many inlets and islands. Croatia
established an Ecological and Fishery Protection
Zone (EFPZ), but this zone only applies to non-EU
Member States. Croatia has an extensive spatial
planning system, but an ICZM strategy has not yet
been developed. There is no specific Maritime
Spatial Planning regulation in Croatia, nor any
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spatial planning or coastal law which can also be
applied to the sea. Interest in ICZM/MSP principles
is emerging from specific sectors (e.g. mariculture
and maritime transport) [18].

In Croatia, sectorial legislation is predominant.
Important laws in this respect include the Maritime
Code, the Maritime Demesne and Marine Ports Act
which defines maritime demesne and marine ports,
management thereof and the requirements for
granting the concessions, the Marine Fisheries Act,
the Environmental Protection Act and the Nature
Protection Act which regulated the establishment
of MPAs. The 300 m marine belt, which is
protected under the Act on Physical Planning and
Construction and the Regulation on Development
and Protection of the Protected Coastal Area, could
be considered an exception. This protected coastal
area represents an area of special interest for
Croatia [18, 19].

Physical planning documents in Croatia are as a
rule filled with good and technically correct
objectives, but that is evidently not sufficient, as
Croatia is in a situation similar to other transition
states endowed with precious coastal resources.
Croatia requires the physical planning system that
is based on the principles of sustainable
development, as well as implementable, clear and
precise (as quantified as possible) building
regulations and control measures [20]. Simplified
application of the Environmental impact
assessment is being implemented in Croatia for
years, but such an instrument was never coherently
included in the physical planning system [21].

As regards specific features of the Adriatic Sea, its
northern part lies at the continental shelf of 30 m
average depth collects 1/3 of the total continental
freshwater of the Mediterranean and 80% of all
pollution in the Adriatic [22]. The shelf dense
water formation in the area affects circulation and
thus oxygen supply in the Eastern Mediterranean
[23]. Western side is characterized by sandy coasts
interrupted by lagunas, while eastern coast is
karstic with numerous channels, small islands,
submerged dliffs and abrupt depth variations.
Dinaric karst, the greatest continuous karst area in
Europe, encompasses north and eastern parts of
the Adriatic, and half of Adriatic Sea bed. Thus
there is pronounced biodiversity of habitats and
benthic fauna located over a small area [22].
Direct exploitation (marine transport, offshore
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platforms,  submarine  cables,  hydrocarbon
exploration, fishing, fish farming, military drills,
scientific research, tourism) as well as indirect
exploitation (discharge of municipal and industrial
wastewater, runoff drainage) make this part of the
Adriatic an interesting example of an ever
increasing economic importance of the sea, but
also of one of the most imperilled ecosystems
globally due to pollution and excessive exploitation
of its natural resources [24].

Croatia is close to the European average of 4.9%
increase in impervious areas in the 2006-2009
periods [6], which is substantial given the complex
Eastern Adriatic karstic area with numerous rivers
and karstic springs and insufficient knowledge of
numerous submarine springs discharged in the
area. Urbanism in particular has direct impact on
the area of impervious surfaces, pollution and
intensity of storm runoff, and pollution of the sea,
meaning that land-based activities have particular
relevance for MSP [25].

The rise in its geostrategic significance will lead to
increased maritime transport. The indispensable
declaring of the Adriatic as particularly sensitive
sea area would also require appropriate
management while harmonized vision at
international strategic level together with Italy,
Slovenia, Bosnia and Herzegovina and Montenegro
could be elaborated within an integrated
transhoundary marine spatial plan.

The most recent spatial plan of one of the
administrative units in the area, the Littoral-
Mountain County [26] for instance, has done very
little with regard to MSP, save for standard aspects
such as berths, submarine cables and pipelines,
ports, etc.). Comprehensive plan would require the
availability of much more data, especially the
knowledge of situation concerning marine
ecosystems, and it is especially in Quarner area of
the North Adriatic which constitutes marine part of
said county that exceptionally little investigation
has been done to date.

6. THE CHALLENGES IN MSP
DEVELOPMENT

In many ways MSP is similar to integrated coastal
zone management. For example, both are
integrated, strategic, and participatory - and both
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aim to maximize compatibilities among human
activities and reduce conflicts both among human
uses and between human uses and nature. When
coastal zone management was first conceived over
40 years ago, one definition of the coastal zone
was the area of land affected by the sea and the
area of the sea affected by the land. That definition
was interpreted to cover the coastal plain to the
edge of the continental shelf. However, the
boundaries of coastal zone management have been
limited in most countries to a narrow strip of
coastline within a kilometre or two from the
shoreline. Only rarely have the inland boundaries of
coastal management included coastal watersheds
or catchment areas. Even more rarely does coastal
management extend into the territorial sea and
beyond to the exclusive economic zone [8]. There
are however few examples of how MSP has been
applied in coastal waters which include bays,
estuaries and near shore marine waters [27].
Furthermore,  international and  ecological
perspectives are insufficient although oceans and
the seas are physically connected to each other.
Ecosystem-based management is place-based and
needs a more spatial and temporal approach. As
no single, readily applicable hest practice of marine
spatial management exists there is a need for
better-defined tools, procedures, and guidelines
that support the implementation of ecosystem-
based NSP [28]. Not all steps will apply to all
regions, and a ,one-size-fits-all, approach is
counterproductive [29]. Also, in the longer term
there is nothing to guarantee that MSP will be able
to fulfil its potential as a tool for ecosystem
stewardship, but it is important that it continues to
build on the idea that humans and nature as an
integral whole within which a healthy planet is the
premise for economic and social development [4].
It should also be noted that some see MSP as a way
to gain influence and power through the
reservation of space and exclusion of certain
activities, possibly demoting economically less
gainful sea uses, such as marine protected areas
[6]. Therefore the management of ocean spaces
outside the protected area becomes increasingly
more important [30]

The value of MSP is not just in the development of
the product but also in the process. Done well, the
planning process can help to clarify management
objectives, examine trade-offs among them,
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involve stakeholders and reduce conflicts among
users. The process does not end with the plan,
especially since many plans have specified dates for
re-evaluation [29]. On the other hand, real
outcomes, not the process, should be the goals of
MSP [31].

7. CONCLUSIONS

Any MSP should be developed in a transparent
manner and should advocate public interest. Also,
coherence between terrestrial and MSP should be
achieved.

Conducted properly, MSP should optimize the use
of the sea, reduce the cost of information,
regulation, planning and decision-making, it
represents strategic planning, facilitates conflict
resolution and sustainable resource use, helps to
ensure that developing marine sectors are allocated
space to develop, supports environmental
economy, improves stakeholder involvement, and
develops common approaches to the acquisition
and dissemination of information.

Owing to the value of its marine natural resources
and coastal karst, Croatia should in authors'
opinion institutionalize and foster the MSP
integrated with quality environmental impact
assessment and active participation of local
communities.

MSP in transhoundary in character, so it is
necessary for the states to set up the central
coordination body that will act as a support in
elaborating and implementing the integrated
marine spatial plans at various levels. In the paper,
the authors advocate that coordination body be
independent with respect to the sectors in its role
that is technical in character, and be subject to
control of a democratically elected body or public
authority, with clear rules for representation in
such a coordination body, thus ensuring that
relevant interests at land and the sea are
considered.

The authors are proposing that MSP in Eastern
Adriatic should in particular take account of new
land-based developmental hazards such as
construction and creation of impermeable surfaces.
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ABSTRACT

Education of seafarers is very complex process because it is regulated with the STCW convention and in the same time
with the national rules in higher education. We compare the study programs in maritime faculties in Croatia, Montenegro
and Slovenia. These countries changed their study programs in last year and there are several differences between them.
The objective of all is to have qualified seafarers with high competence. International collaboration in maritime
education and in training in accordance with METNET can be a solution. In this paper we propose o new way of education
of seafarers where we build a team/group of expert with all necessary knowledge and experience in the field of maritime
science and with appropriate title in high education. This team of expert will rotate between the faculties and ensure that
the level of knowledge in all studies programs for maritime education is in accordance with STCW and scientific
requirements.
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1. INTRODUCTION

coming decades and importance of shipping will
Sea is one of the most important resources for the therefore grow.
European economy and in terms of volume, 90% of
the freight exchanges of Europe with the rest of the
world is done by sea. Shipping represents one of
Europe's largest export industries, providing deep
sea transport services between Europe and the rest
of the world. In terms of added value, traditional
maritime sectors represent a share of 1.09% in the
total GDP of the EU-27 and Norway. Maritime
transport activities' related employment in Europe . )
amounts to 1.5 million people. Some 70% of For. I-;l{rope maritime ‘transport w1th the off-shore
shipping related jobs are onshore - in shipbuilding, activities are essential. It helps it to play an
naval architecture, science, engineering, electronics, important role in global world. In the same time

While demand is increasing, there has been an
acute shortage of European seafarers - mainly
officers. This is expected to rise considerably if no
corrective measures are taken. The EU fleet have a
shortfall of around 30 000 trained officers (1).

2. EDUCATION OF SEAFARERS

cargo-handling and logistics (1). Transport of technical, technological and organisational changes
freight and passengers at sea generated € 24.7 in maritime  transport require new concepts of
billion in 2006 as a net contribution to the EU transport, and the application of new technologies
balance of payments (2).The volume of export and in the individual traffic branches are necessary. The

import goods is expected to increase during the development of science and information

41



6" INTERNATIONAL MARITIME SCIENCE CONFERENCE

[ J
IMSC

technology provides just-in-time supply. Ships are
more and more automated and specialised. Ports,
which are becoming the most important logistics
link in the transport chain, are adapting to the
changes in the sea transport market (5). Today
choosing a career in maritime sector is a special
decision.

April 28%-29t, 2014, Solin, Croatia

Education and training of seamen in the European
Union has certainly an important role, though not
the only one, considering the decrease of interest
in the maritime profession (3).
Maritime curricula require complete updating. The
updating should be as follows:

e graduates must become interested in
maritime and non-maritime economy on
land;

e maritime curricula must provide mobility
of students among European maritime
schools;

e maritime curricula among European
maritime schools must be harmonised so
as to enable mobility;

e this harmonisation will ultimately require
simulation based training;

e maritime profession should become a
regulated profession in the EU.

Considering the statistical data regarding the
employment of graduates with maritime
orientation in the EU it is possible to deduct the
following groups (6):

1. The group that after graduation continues with a
maritime career on ships and remains there till
retirement. The statistical trend in this group is
decreasing.

2. The group that after graduation continues with a
maritime career on ships but after approx. seven
years of employment on a ship changes to an
employment in maritime economics on land. The
statistical trend in this group is steady.

3. The group that after graduation leaves the
maritime career and enters other mostly maritime
economic and non economic activities. The
statistical trend in this group is rising.
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2.1. STCW - conditio sine qua non for METNET
and maritime science

Development of modern maritime technology
demands the growth of comprehensive maritime
knowledge and skills. Knowledge about the ship
becomes the object of lifelong learning education
from aspect of global and specialist knowledge. In
accordance with that demands for obligatory and
non-obligatory courses for professional sailors are
in progress hecause the needs of upgrading their
present knowledge. Higher level of professionalism
in maritime business means better alternatives for
developing the attitudes towards actual technology
and optimises decision making process on
management level. The main argument for that is
comprehensive  education. Modern  European
project of maritime education known as Thematic
Network on Maritime Education, Training and
Mobility of Seafarers - METNET - World Maritime
University, Malmo(7) - is giving the classification
the seafarers education thru the next levels and
institutions:

e 1E MET level is institution which offer
main (Essential i.e.) syllabuses and
programs ~ with  minimum  demands
proposed by STCW 95. Convention.

e 2E MET level, relatively to institution
which offers base plus additional programs
(Extensions). Additional programs in this
context mean offering the courses which
enable boarding to ship at some capacity
or rank. This programs are more detailed
than base STCW courses and offers more
than STCW Convention.

e 3E MET level, relatively to institution
which offer along with base and additional
programs also  advanced  programs
(Enrichment). Advanced programs refer to
teaching syllabi and programs which are
important for achieving the academic
level. This academic level enables the
future ship officers determined diapason
of jobs on ashore, not only on board the
ship.

e 4E MET level, relatively to institution
which is the fact 3E institution and offer
advancement thru the post diploma
studies to reach the PhD level.



SOLUTION FOR EDUCATION OF SEAFARERS

Elen Twrdy, Toni Bieli¢

Taking in to the consideration all from above, the
essential principle for successful education is to
fulfil demands of STCW Convention. Starting from
standards of STCW Convention is possible to
develop all other,(more than STCW Convention),
demands to achieve successful education on
management level. For this purpose all institutions
involved in maritime education need to ensure the
presence of qualified teachers - instructors with
proper STCW certificates and seagoing experience,
for all teaching subjects related to STCW demands.

2.2 Education of seafarers in Croatia,

Montenegro and Slovenia

In Croatia there are University of Rijeka with the
Faculty of maritime studies and University of Split
with the Faculty of maritime studies and University
of Dubrovnik with Department of maritime studies
and University of Zadar with Department of
maritime studies in Montenegro at University of
Montenegro is Faculty of maritime studies and in
Slovenia is University of Ljubljana with the Faculty
of maritime studies and transportation. In all
faculties and department the programme comprises
in two branches - nautical science and marine
engineering, with the view of the modern trends
and recommendations of the STCW Convention.
The basic objective of the programme is to train
deck and engineer officers for leading positions on
the ships of national or international shipping
companies. The programme fully complies with the
international convention on standards of training
of seafarers. Although the STCW Convention
(International Convention on Standard of Training,
Certification and Watchkeeping) specifies the
minimum extent of knowledge, the qualifications
provided are comprehensive (3). In fact,
considering the provision of knowledge from the
point that the candidate is only capable of
implementing it, the minimum required by the
convention is reached. If, on the other hand,
knowledge is provided from the point that it also
needs to be understood, thus enabling the
candidates to follow, comprehend and apply the
developing technology on ships in the next 10 to
20 years, the maximum is reached in terms of the
STCW Convention. Upon a successful completion of
the studies, the student is awarded the professional
title of Bachelor of Science in Maritime Studies. In
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table 1 is shown a number of students in academic
year 2013/14.

Table 1: Number of students in academic year

2013/14

Faculty Nautical science Marine engineering
/Departme | l.ye | 2.ye | 3.ye lye | 2.ye | 3.ye
nt ar ar ar ar ar ar
Rijeka 166 119 75 109 75 39
Split 111 137 77 47 48 22
Dubrovnik 37 27 27 21 9 3
Zadar 69 17 14 64 10 3
Kotor 204 82 44 119 43 24
Porto 55 32 15 27 13 7
roz

Total 642 | 414 | 252 | 387 | 198 98

From the Table 1 we can see that the number of
student in nautical science in third year is less than
40 % of the number of students in first year, but
even worse is with the students in marine
engineering where the number of student in third
year is around 25 %.

According to the rules of STCW Convention
standard the professors at University must have
qualification and training requirements, but the
High education system requirements are different.
In practice that mean that professor at University
must fulfil both requirements. Therefore is very
difficult to obtain the high qualified team of
university professors. In table 2 is a number of
professor that provide the STCW and HE standards.

Table 2: Number of professors with the STCW and
HE conditions

Faculty/Dep Professors of Nautical science
artment and Marine engineering

Full professor Assoc. Assistant

professor professor

Rijeka 7 3 10
Split / / 5
Dubrovnik 1 1 1
Zadar / 1 /
Kotor 2 / /
PortoroZ / / 2
Total 10 5 18
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3. MODEL OF EDUCATION OF SEAFARERS

The need for rapid and safe transport of people and
goods and the effective functioning of the ship
requires a high consistency of all systems and
subsystems,  technical ~and  technological
organization of ships, their management and crew.
In the last twenty years the ships have changed
significantly and require highly trained officers who
must cope with an increasingly broader and more
specialized knowledge. That means that education
of seafarers is more complicated that it was years
ago and required professors with academically
knowledge and also with the practice in the sea.
From the table 1 and 2 we can see that in Croatia,
Montenegro and Slovenia there are 33 professors
for 1991 students, that means than more than 60
students are for 1 professor.

How to obtain all requires? We propose a so call
Pooling&Sharing model. The concept is similar in
Nato, supplemented hy the concept of the so-called
Smart Defence project. The main purpose of the
project is to reach appropriate capabilities, whereas
the realization of projects can be achieved by
association with countries that have similar goals
within Nato, EU or regional initiatives (4).

In our case we can talk about “pooling and sharing”
of professors and equipment at the national and
international level. At the first step we create a
group of professor from Croatia and Slovenia and
in the second step we propose this model to other
European maritime faculties that have the same
problems with the STCW Convention and High
education standards for professors. In this case we
can achieve a good cooperation between faculties,
the same level of knowledge of students in all
faculties as well cost effectiveness (equitable
distribution of financial burdens). On one side the
model stimulates synergy of pooling and sharing,
whereas on the other side it prevents a parallel,
independent  establishment of  comparable
capabhilities. A key precondition to enforce such a
model is readiness of all actors involved to take
part in the process.
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4. CONCLUSIONS

Education of future maritime employees must be in
accordance with the planned economic policy of
the country and European Union. Quality education
is very important for the safety of the transport and
depends on the need at maritime sector. This
statement anticipates a need for a specialization of
the educational process which is made by the
agreements of Bologna, Lisbon and Manila. But for
achieve a high quality of a seafarers the education
must be supported with training. The modular form
of the study plan enables specialization and optimal
achievement of the goal of excellence in individual
branches of the maritime education and training.
That means that all professors must fulfil the
requirements of STCW Convention regarding the
training and in the same time the standards of
national High education. The problem is that the
number of such professor is very limited and as a
solution we propose the model of “pooling and
sharing” of professors. This model is also in
accordance with Erasmus exchange of staff
mobility.
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ABSTRACT

0il and natural gas are among the most important sources of energy. Price of these sources determines to a large extent
all other branches of industry and global economy. The search for oil has resulted in the development of many
technologies, primarily petroleum engineering and geosciences. Whereas land oil reserves are mainly exhausted, under
oceans and seas there are vast deposits of oil and gas. This fact has influenced the development of marine engineering
and extremely rapid progress of sea keeping. As a field of hydrodynamics, sea keeping theory researches the design and
maintenance of offshore structures. Statistical analysis, wave models, force and energy calculations, structural analysis,
etc. are various fields of research in sea keeping theory. In this paper the Morison equation, a semi-empirical equation
for calculating the inline force on a body in oscillatory flow, has been used for calculating wave loads on submerged
structures.

KEY WORDS
fluids, sea keeping, waves, Morison equation
1. INTRODUCTION
When designing a ship or a craft it is necessary to model. There are a number of theories and models
take into consideration the impact of waves attempting to reduce complex wave motions to
exerting significant forces on the construction and two-dimensional or three-dimensional models. The
affecting  the  construction's  exploitation simplest theory is known as small amplitude theory
conditions. Analysis of wave loads is a field of or linear wave theory, where wave action is
research in sea keeping theory and, in a wider described in the two-dimensional context. The
sense, fluid mechanics. Rough sea is considered as most appropriate wave model that explains the
a random process as each wave has its own flow and all other aspects of waves is called the
characteristics. Therefore it is hard to apply the Airy's wave or the model of a harmonic
laws of classical mechanics on a random process progressive wave. This method and the use of this
and it is necessary to simplify the problem, i.e. to model produce acceptable analytical results, given
transfer the different wave characteristics into a the constraints of the theory itself.
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2. LINEAR WAVE THEORY

It is necessary to reduce the complex wave action
to a two-dimensional context in order to explain
physical occurrences in the wave environment.
When doing so, it is assumed that the wave
amplitude is small with regard to the wave length
and the water depth. Another assumption is that
the velocity of the wave particle has to be small in
comparison with the velocity of the wave. The
model of the wave which is studied is the model of
a harmonic progressive wave, or Airy's wave [2].

The linear theory basically represents the solution
of Laplace's equation [3], considering that the
flow is defined, i.e. determined by boundary
conditions, whether we deal with the vertical free
surface or the bottom. In order to describe
complex wave motion, it is necessary to define
essential elements such as the potential of the
flow velocity, pressure and forces on the wetted
surface.

2.1. Potential of the flow velocity

The scalar function describing the flow of fluid
where the rotation of particles does not exist:
®(x,y,z;t). The value of the flow velocity is
achieved through derivation of the flow velocity
potentials along three translation directions at
time t (u, v, w).

2.2.  Continuity equation

The continuity equation defines the law of
conservation of mass. A fluid entering an
elementary volume has to correspond to the
displaced fluid [2]:

Ovx  Ovy  0v _
dx dy 0z

1)

0% o0 0% _
ox2 = d0y? 0z

(2)
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This rule is defined by Laplace's equation:

Vi =Ad =0 3)

2.3.  Euler's equation of motion in a non-

viscous liquid

Euler's equation represents the balance of forces
acting on a moving fluid particle. The function's
value varies with changes in time and position.

Dv,  10p

Dt p 0x

Dv 10

Py _ _19P (4)
Dt p oy

Dv,  1dp

Dt p 0z

2.4. Forces on the wetted surface

An expression for hydrodynamic pressure has
been produced by means of modifying
Bernoulli's equation in potential streaming:

p(x,y,z;t) = pgz +

ho(x,y,2) +
{ (‘1<+0¢f(3}c/, 3Z1 z)) + ]

—iwp 6 e

> 8 0,00.2)
j=1

+Re et (5)
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Figure 1. Simulation of oil rig loads resulting
from wave action, CFD Model

An expression for force and momentum is
obtained through the integration of pressure along
the wetted surface:

F= —ﬂ; npds (6)

M= — [f; 7xiipds @)

The force on the wetted surface is divided into
three components:

e  Excitation force:

Fy = Re {iwpza | fs (6o, 2)

+ ¢7(x,y,2))dS e-iwf} (8)

e Hydrodynamic reaction:
Fy =

6
= Re iprnjﬂ ql)j(x,y.z)ﬁdse—iwt 9)
. s
j=1

e Return force:

Fx = —pg ﬂ ZRdS (10)
S
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Figure 2. Main components of wave loading on
the oil platform leg [3]

2.5. Morison equation

The forces acting on a submerged, fixed vertical
leg of an oil platform can be divided in two groups

[3]:

o Horizontal forces: drag force, inertia, and
force of wave impact;

e Vertical forces: static and dynamic lift
forces.

The forces having the most significant effect are
the drag force and inertia, i.e. horizontal forces
(Figure 2).

The overall horizontal force exerted on the oil
platform leg can be expressed as superposition of
the drag force and inertia, assuming that the
velocity and acceleration remain unchanged
regarding the water depth.

According to Morison's equation:
dF = dFp + dF;

1 Du
=5 CopAylul + CupV - (11)
the overall wave force acting on a leg at time t
through a wave period T, is calculated through the
integration of the drag force and inertia along the
elementary length of the leg.
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n n 1
F=f szf = CppDululdz
-h —n2
n 2

nD“ Du
[ e 2,
-h

4 Dt (12)

Coefficients C, and C,; depend on the leg's
length. For the purpose of integration, they should
be assumed as constant. This results in [3]:

F = CpDnEcos(kx, — at)|cos(kx; — at)]|
D
+ CymDE T tanhkhsin(kx,

—at)

(13)

3. CALCULATION OF THE LOAD ON AN
OIL PLATFORM LEG

The following example shows the application of
the hydromechanics postulates.

3.1. Analytical solution

A vertical, submerged cylinder is exposed to wave
action. By applying Morison's equation it is
possible to obtain an analytical solution for the
values of forces and momentum that are
dependent on time (Figure 3).

Figure 3. Loading on a vertical cylinder due to
wave action [4]

Calculation has been performed for the leg having
the following dimensions [4]:
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D.=25m;L =28,0m; 1 =400
and considering the wave characteristics:
kg
Mynaz = 30; p = 10250—2; (g = 1,0 m;

D, 2n
b0=b;b=7;k=7;kb0=kb;

rad
w = 1,24116T;T =5,06234s71

The function of the flow velocity potential in polar
coordinates:

_ .,9Sacoshlk(d + 2)]
¢0[k,r,19,z, t] = _lTT[kd]

Mmax
< Z (im5[m]cos[mI)Bessel J[m, kr])) et (14)
m=0

consists of the real and imaginary parts.

The normal velocity component has heen
calculated by means of the expression (15):

Vnolkr, 9,2, t] =

= Re[akrcpo[kr, 9,2, t]]ar(kr) (15)

Hydrodynamic pressure in the head sea is, in terms
of mathematics, a very complex issue that is
calculated by using Bessel's functions:

cos h[k(d + 2)]

Prx(kr,9,2,6) = pgla— T

Bessel J[0, kr]

Mmax
+2 Z i™ Bessel J[m, kr]cos[m9] |e~® (16)
m=1

In this case, the Morison equation is:

QU

F,_
D%m

=P Cyax(x,y,z; t)dz

1
+ EpDCDvx(x, v,z )|v(x,y, zt)] 17)
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The expression of forces on the cross-section of
the cylinder:

dFFKx [Z, t] = _Zpgn{abo

cosh[k(d + z)]

cos h[dk] Bessel J[1, kbo]sin(wt) (18)

It is necessary to clarify the coefficient of the
Froude - Krylov force in order to define the above
expression.

The Froude - Krylov force belongs to the group of
inertia forces and the definition stems from the
linear wave theory. If it is assumed that the length
of the submerged body is considerably smaller
than the wavelength, it may be deemed that the
wave field is not changed due to the existing
body, hence the diffraction and radial components
can be ignored. Therefore it can be concluded that
the F-K force represents just an inertia force
depending on the submerged body's geometry.

Fe(®) = = [[ “LLnas (19)
By using the mathematical program Wolfram
Mathematic and Bessel's functions of the first
kind, the overall force and momentum on the
vertical cylinder affected by wave impact can be
calculated:

mh?
Fricelkbo, t] == 2¢, gZTOtanh[kd]
0

Bessel J[1, kbgy]sin[wt] 20)

Faxxlkbo, t] = 47,9085 sin[1,24116t]

Mpkx[kbo, t] =
—1 + Sech[dk] + dktanh[dk]

kby*

= _ngﬂzabozbo

Bessel J[1, kbg]sin[wt] 2D

Meixlkbo, t] = —1043,85sin[1,24116t]

The calculation has produced the maximum value
of the force and momentum (Figures 4 and 5) for
t=14s:
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F, = 47,24 kN

M, = —1029,35 kN

Plot [Evaluate [Feex [Xbo, t]], {t, 0, T}]
Fo
40+
wf
1 2 3 4 §
_20k
ol

Figure 4. Diagram of force depending on time, N,

[4]

Plot [Evaluate [Mpe [Kby, t]], {t, 0, T}]
Moo}
500(
1 2 3 4 5
-500F
-1000}

Figure 5. Diagram of momentum depending on
time, Nm, [4]

Taking into consideration the coefficient value of
the Froude - Krylov force in the diagram (Figure
6) amounting to: Cyp = 2, the force achieves its
final value: F, = 94,48 kN.
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Figure 6. Diagram of the coefficient of the
Froude - Krylov force, [4]

3.2, Calculation performed in SESAM

Morison's model for calculating hydrodynamic load
has been used to design the oil platform legs
having the identical dimensions. The calculation
has been carried out with the aid of the SESAM
software package and the following sub-packages

[5]:

e  Prefem (model design),

e Prewad (data entering),

o  Wadam (calculation of hydrodynamic
load),

e  Postrespons (interpretation of the
results).

3.2.1. Model design

The leg has been modelled as an elastic post
consisting of 41 nodes and 40 elements (Figure
7). The model has been designed in the Prefem
sub-package. The girder model has been defined
as the first-level super-element having the
determined physical features.
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z

A

Figure 7. Model of the leg created in SESAM, [4]
3.2.2. Creating an input data-base

The files serving as the basis for hydrodynamic
calculation have been created in the Prewad sub-
package. The following physical attributes have
been added to the girder model:

Table 1. Model's characteristics

Material Steel
Young's modulus 2,1-10%1
Poisson's coefficient 0,3

Density 7850,0
Cross section PIPE
Diameter 2,5

Wall thickness 0,025
MEASUREMENT UNITS m, N, kg

In addition to the model's physical characteristics,
it is necessary to define the ambient conditions, as
shown in Table 2.

Table 2. Ambient conditions

Sea depth 28,0
Wave direction 0,0
Wavelength 8
Wave amplitude 1

MEASUREMENT UNITS m, °
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Using a post-shaped girder model featuring two
nodes, calculation has been performed for eight
wave lengths having 10-meter steps. As the model
is stil not fully defined, hydrodynamic
characteristics of its cross-section, representing
the Morison's 2D element, should be added.

Table 3. Model's characteristics

Total number of sub-elements Stot=1
Diameter of the elements Dia=2,5
(tube)

Mass per length unit Dm=0,5
Coefficient of flow resistance Cksi=0,0
around the axis y

Coefficient of flow resistance Czeta=0,0
around the axis z

Added mass coefficient for the  Aski=2,0
axis y

Added mass coefficient for the  Azeta=2,0
axis z

Gravitation and density of the seawater are
constant, amounting to 9,81m/s? and
1025 kg /m3 respectively.

The only remaining task is to define the model's
geometric characteristics (Table 4).

Table 4. Model's geometric features

Typical length L=28
Vertical coordinates of the Z10C=0
calm sea surface

Number of nodes in the NMNOD=76

Morison model

3.2.3. Calculation of hydraulic load

Calculation of the hydrodynamic response on the
girder element has been performed using Wadam
sub-package software, with the aid of the Morison
equation taking into account the relative motion
effect:

F =w?(M + pVyC)E — w?pVy (Cy + Dx +

iWBx = +fo+fy+fp (22)
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The Morison equation elements are defined in
Table 5:

Table 5. Elements of the Morison equation

Wave frequency w
Mass matrix (3x3) M
Matrix of added mass coefficients C,
(3x3)

Matrix unit (3x3) /
Water density p

Displacement volume of the Morison Vi
model

Matrix of the linearised viscosity B
attenuation

Matrix of drag coefficient Cp
Projected surface of the Morison o
element

Complex amplitude of the wave input  x
field

Complex amplitude of motion &
Pulsating hydrostatic reverse force fz
Pulsating gravitational force fg
Pulsating buoyancy force o

Considering that the oil platform leg is observed as
a fixed structure, the Morison equation assumes
the following form:
1

F =pVM(1+Ca)1'7+EpJCDv|v| (23)
The impact of the Morison elements (23) is
calculated in the local coordinate system, while
the obtained values are transferred to the global
coordinate system. As the calculation results
produced by Wadam are non-dimensional values,
it is necessary to multiply them by dimensional
coefficients in order to obtain a valid
interpretation; hence the values of the force and
moment are (Figures 8 and 9):

E, = 116,09 kN
M, = 956,91 kNm
y=28,24m

The interpretation of the results has been obtained
in Postrespons, as follows:
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SESAM POSTRESP 6.2-0F 01 FEB 2040

Amplitude of Response Veriable
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Figure 8. Diagram of the force towards the axis
x, N [4]
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Figure 9. Diagram of the momentum around the
axisy, Nm [4]

3.3. Comparison of the results

Table 6. Comparison of the results

Analytical Morison's  Measurement
calculation model units

185 94,48 116,09 kN

M, -1029,35 956,91 kNm
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Table 6 compares the results of the analytical
calculation and the Morison's model in SESAM. For
a selected wavelength (1 = 40,0 m)the two
methods produce values that vary by 18%. This
variation is caused by a number of factors,
primarily by the selection of coefficients. It can be
noticed that the loading force value is smaller in
the analytical calculation, which is logical, given
the fact that the calculation can not take into
consideration all conditions of the hydrodynamic
load. On the other hand, SESAM is able to
accurately define the drag and added mass
coefficients, i.e. the impact of inertia and drag
forces, which results in a more precise, that is, a
more realistic calculation. The analytical
calculation assumes that the value of the added
mass coefficient is 2. This value may not be
optimal. It is likely that an added mass coefficient
ranging from 0.7 to 0.8 would produce more
realistic results.

5. CONCLUSIONS

This paper discusses the calculation of the
hydrodynamic loading on a vertically submerged
cylinder. The latter is assumed as a slender post-
shaped structure that does not affect the wave
field as the length of the cylinder is considerably
less than the wavelength.

Hydrodynamic loading has been calculated in an
analytical way and by means of the Morison's 2D
model in SESAM, and the obtained results have
been compared. It can be concluded that the
Morison model produces the results which indicate
greater hydrodynamic loads due to inclusion of the
drag and the added mass coefficients that can be
accurately interpreted within the Morison's model.

The simple example of a slender submerged
structure has served for applying the Morison
equation in the hydrodynamic loading calculation.
The same approach can be used in designing and
constructing much more complex offshore
structures.
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ABSTRACT

At a time when changes have become a constant in business, and the economic crisis has affected even the strongest
economies and societies in the world, one has to agree that good management, i.e., management adaptable to
changes is necessary in all countries, economies, as it is the case with seafaring and all its segments. In a turbulent
surroundings it is difficult to recognize real threats, but also real chances for further development of maritime
companies. All maritime companies, even those with a leading position on the maritime market, must comply with the
changes in surroundings, enabling them to survive as leading competitors.

This paper aims at exploring the way the changes affect the business performance of the maritime companies and by
virtue of the chronologic sequence determine how and at which pace they develop. Company management has a difficult
task to fulfill, and the task of a researcher is at the same time to develop a constructive, pragmatic debate on the ways
and mechanisms enabling adjusting to changes, their acceptance and working atmosphere in which the change is a
normal occurrence, but not the unexpected or unwanted one.

KEY WORDS

maritime market, maritime companies, change management

1. INTRODUCTION MSC and CMA CGM [10]. It is these companies

exactly the ones which dictate the way business is
Nowadays change is something to be constantly done, since in addition to the fact that they own
reckoned with, that is to say an integral part of the largest fleet for container transport, they are
any organization’s management, whether it is a also companies which successfully keep up with
matter of change in terms of improvement or changes. As we are about to see in the example of
otherwise. Seamanship, as a service providing CMA CGM these companies have gone through
branch of economy is constantly subject to different stages of their life cycde [2] and with
impacts generated by global changes and that time they faced many problems and went through
being the case, the need arises for developing numerous transformations. In  addition to
mechanisms in seamanship in order to constantly numerous events in the business environment
initiate constructive changes. These changes which  require  quick reacting,  several
entail forecasting of future events, creating the restructurings took place within the companies.
necessary climate for changes in the organization We shall see that several months ago three of the
itself, as well as a suitable environment in which largest companies for transport of containers
changes would develop in the desired direction. merged[12]. Every company management needs
This document deals with maritime companies and to be aware of the fact that in addition to
currently the three largest companies in the innovations regarding ship storing space and the
container transport business are: Maersk Line, constant battle with the competition, it also
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primarily needs to overcome internal problems
such as settling differences within the company in
order to upgrade their business to an as high as
possible level, hence facilitating adaptation to the
business environment. The establishing of new
lines and emergence of ships with enormous
transport capacities should be regarded not only
as a threat but also as potential opportunities. On
the other hand, each organization has its internal
strengths and weaknesses, which should be
constantly taken into consideration and be used in
the best possible way (e.g. staff).

This paper presents through actual examples the
ways in which maritime companies adapt to
changes. These may not necessarily be the best
ways, but are ways which certainly should be
studied keeping in mind the continual opportunity
for introduction of improvements.

2. CHANGE ANALYSIS IN THE MODERN
MARITIME ECONOMY

In today's business world, the tempo at which
changes occur gets faster and faster with each day
and it seems that it is going to stay that way in
the near future. New technologies and new ways
of doing business enable fast development and
growth of companies which are able to keep up
with changes, while other companies which do not
adapt in time become inactive, gradually weaker
and fall behind with time. Today not even the
greatest companies in the world are immune to
change and cannot on any condition give way to
lethargy, due to the fact that whatever today
seems a good business move in the ever changing
business environment is not necessarily a model
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pattern for business in the future. On the contrary,
in a short time period a husiness move which
yesterday generated profit and success, tomorrow
can be fatal should the new circumstances not be
taken into consideration.

Seafaring is a specific branch of economy where
one has to consider a great variety of cargo
structures, disproportionate capacities of ships
compared to cargo, regions in which to operate,
as well as frequent fluctuations of freight rates
and other charges. The afore mentioned leads to
the creation of an wunbalanced business
environment, so that management in maritime
companies needs to provide for steady business
operations and to initiate changes within the
company itself, in order to he competitive on the
maritime market.

Due to the nature of the business maritime
companies are forced to adapt to all the changes
on the global market maybe even more so than
companies in other branches of economy.
Considering the fact that the largest maritime
companies do business in all parts of the world
(maritime  companies  connecting all the
continents) and that they deal with all kinds of
cargo, it is evident that there is a myriad of
factors influencing their performance success. The
question is how to harvest all those changes in the
business environment and make them work to the
benefit of the organization.

If change has become a constant part of doing
business today, one can even claim that seafaring
business inevitably includes change. This is the
way things have been not only today but since
always. Picture 1 shows chronology of the most
important events influencing the growth and
development of the world container market.
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Figure 1: Innovation in Container Shipping 1956 - 2013 [11]
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1997 T E—— [ 105,000
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Figure 2: Evolution of the largest containerships 1988 - 2013 [11]
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All the above mentioned changes influenced also
the development of shipbuilding industry, i.e. the
size of ships for transport of containers, since at
the beginning these ships were less than 1000
TEU. As it was very soon clear that transport of
goods in containers is the most cost effective way
to transport large amounts of goods over great
distances, ships of greater cargo capacity began to
be built. An expansion of container ships building
was soon to happen (Picture 2) on the global
maritime market, hence ships used today are of
cargo capacity of more than 16000 TEU. Picture
1 shows that for instance in 1968. second
generation container ships emerged (of cargo
capacity from 800 to 1500 TEU), and twenty years
later ships are of cargo capacity of over 4500 TEU,
while in 2013. seventh generation container ships
are of cargo capacity of even up to 18200 TEU.
Along with increases in cargo capacity for
container ships, also the dimensions of those ships

grew (Picture 2), so the length of some ships
today is up to 400 m.

Nowadays for the most part the major maritime
companies in the world are at the same time the
owners of the largest container ships. Changes
occurring on the maritime market for container
transport, as well as changes in the size of
container ships influence the way maritime
companies do their business. When it comes to
the kind and degree of the occurred changes
within the biggest companies dealing with
transport of containers, it is best to look into the
data relating to these companies. Companies such
as MSC and CMA CGM were established rather
recently (1970. and 1978.), company ZIM in
1945. and company Compania Sud Americana de
Vapores (CSAV) in 1872., still it is very
informative to see today the difference in
capacities of their fleets (Picture 3).

|Rnk| Operator | Teu | Share| - Existing fleet |:| Orderbook
1 [APM-Maersk 2,579,847 14.5% [
2 |Mediterranean Shg Co 2,371,752 13.4% ]
3 CMA CGM Group 1,498,786 S.4% [
4 [Evergreen Line 846,699 4.8% [T
5 COSCO Container L. 778,900 4.4% [
6 Hapag-Lloyd 729,604 4.1% ]
7 APL 641,214 3.6% [ |
& Hanjin Shipping 627,027  3.5% [ |
9 CsCL 600,757  3.4% [ |
10 MoL 547,464  3.1% [ |
11 00CL 458,360  2.6% [ |
12 NYK Line 457,520 2.5% )
13 Hamburg 5id Group 454,930 2.6% =:|
14 Yang Ming Marine Transport Corp. 381,502 2.1% =:|
15 PIL (Pacific Int. Line) 373,859 2.1% [l |
16 K Line 347,803 z.0% ]
17 Hyundai M.M. 336,017 1.0% ] |
18 zZim 332,242 1.9% [ ]
19 UASC 274,044 1.5% [ ]
20 |CSAV Group 273,008 1.5% [l |

Figure 3: The biggest companies in january 2014. [10]
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The above picture shows that the three leading
companies together have more than 35% share of
the world maritime market. The difference
between companies from the fourth to the tenth
place is slight and it is obvious that even small
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fluctuations in the container ships market could
shift positions in this ranking list.

Considering the tendency of the maritime
container market today, forecast is that the list of
top 20 maritime companies in a few years from
now is going to be the one shown in Picture 4.

Capacity Operated Sep 2013 Capacity Operated Sep 2016 (F)
in TEU Millions in TEU Millions
300 200 100 000 ALPHALINER 000 100 200 300

D APM-Maersk @—— APM-Maersk I
I MSC *—r MSC
. CMACGM @—p  CMACGM
BN Evergreen @——>  Evergreen [N
B COSCON @—  COSCON mmmmm
B Hapag-Lloyd APL em
B Hanjin Shg % CSCL
. APL » Hapag-Lloyd
B CSCL L Hanjin Shy .
s MOL Ki Yang Ming N
Em O00CL Hamburg S4d N
B Hamburg S0d 00CL
Bl NYK MOL
Bl Yang Ming UASC .
m P PIL
B Kline K Line
M Zm NYK
B Hyundai M.M. Hyundai M.M.
B UASC CSAV mm
H AV Zim HE

Figure 4: Top 20 Carriers: Potential Change in Rankings [11]

2.1. The model of companies CMA CGM and
MSC

The best illustration as to the kind and
magnitude of the occurred changes and as to the
extent to which they influenced maritime
companies is the actual data relating to their
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development and business activities in previous
years. Companies CMA CGM and MSC today
represent the leading maritime companies in the
world; hence data relating to their business
activities is of key importance.
Chronological development of company CMA CGM
[12], for instance, occurred as follows:
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1978. | On September 13, Jacques Saadé creates
the CMA  (COMPAGNIE  MARITIME
D' AFFRETEMENT, a shipping company, to
trade between the Levant and the
Western Mediterranean)

1980. | CMA buys its first two vessels: Ville
d"Orient and Ville du Levant

1981. | Delivered from the other end of the world
to your door - the multimodal

1983. | The first crossing of the Suez Canal (The
CMA decided to "Go East", crossing the
Suez (Canal and launching the "Red
Sea Express" Service)

1986. | Asia or "the great jump toward East" -
CMA  pushed further east,
opening its first Far

East Europe Serviceand that the future of
CMA was in Asia

1500 staff)

1994. | Creation of the French Asia Line Service
(FAL) which to this date remains,
together

with its seven siblings, the back bone of
the Company

1996. | The French government privatized the
Compagnie Générale Maritime (CGM), one
of

France oldest shipping company. CMA
decided to purchase CGM

1997. | CMA CGM Holding Company was created

1999. | A giant is born: CMA and CGM merge (the
merging of CMA and CGM the new
company becoming CMA CGM). At that
time, CMA CGM becomes the world's n°
12

with 78 vessels and 260000 TEU per year

1989. | China was firmly on the economic
liberalization tracks and was soon to
become the

“factory of the world”

2004. | Container Terminals - a key asset CMA
CGM hecomes the world's n°5

2005. | Hope for children: CMA CGM creates its
own Corporate Foundation

1990. | Gaining experience in the North-South
trades, Jacques R. Saadé promptly
realized

the importance of reefer markets when
CMA CGM carried reefers from Europe to
the Middle East Gulf and back from Indian
Subcontinent. Massive investments in
latest  generation state-of-the-art
reefer containers were decided and the
reefer department became a Business
Unit in its own right in the 2000's.

1992. | The first CMA office is opened in China
(CMA opened its first office in
Shanghai and

the management of the local organization
was entrusted to John Wang, and
today

hestill leads the China organization
which has grown to 64 offices
manned hy over

Today, CMA CGM has built Alliances with the two
major operators, MAERSK and MSC, on key trades
such as the Asia Europe Trades, the Asia
Mediterranean trade and the Transpacific.

59

2006. | Becoming an expert of Africa CMA CGM
buys DELMAS, CMA CGM becomes World ‘s
ne3

2008. | CMA CGM is awarded "Maritime Company
of the Year"

2009. | The first 13800 TEU vessel is delivered

2011. | A new Head Office: the CMA CGM Tower

2012. | The first 16000 TEU vessel is delivered

2013. | C(MA CGM Group celebrates 35 vyears
Signing; The CMA CGM Jules Verne is
inaugurated in the presence of Frangois
Hollande (the President of the French
Republic)

Company MSC (Mediterranean Shipping Company)
is the second higgest seafaring company dealing
with transport of containers. Mediterranean
Shipping Company S. A. [13] (MSC), of Geneva,
Switzerland is a privately owned shipping line,
founded in 1970, which has rapidly grown from a
small conventional ship operator to become one of
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the leading global shipping lines of the world.
During recent years MSC's maritime fleet has
expanded substantially to consolidate its position
as the 2" largest carrier in respect of container slot
capacity and of the number of container vessels
operated. Such spectacular growth has been
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achieved internally through organic growth rather
than through acquisition or merger.

Pictures 5 and 6 are graphs presenting the growth
and development of this company according to the
number of ships and their cargo capacity broken
down to years.
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Figure 6: Quantity of TEU s carried from 1970. to 2012. [13]

The graphic display of the number of ships and
amounts of transported cargo in the period from
1970. to 2012. speaks volumes on how this
company evolved gradually from phase to phase
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and became stronger, more stable and eventually
not only survived but has also managed to be the
main competitor on the world seafaring market for
years.
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3. MODELS OF CHANGE MANAGEMENT IN
MARITIME COMPANIES

Fact is changes are a constant occurrence in
seafaring companies. Whether these changes are
caused by the companies themselves or whether
they are a consequence of global affairs in the
surroundings, they have to be managed companies
need to make the most advantage off them. Many
concepts and theories have been written on how to
manage change, of which one is presented in this
paper. ABS (American Bureau of Shipping) [1]
presented a process for change management with a
basic classification of changes likely to occur in
shipping company. A Management of change (MoC)
system is a comhination of polices and procedures
used to evaluate the potential impacts of a
proposed change so that it does not result in
unacceptable risks. Developing an effective MoC
strategy requires establishing, documenting, and
successfully implementing formal polices to
evaluate and manage both temporary and
permanent modifications in a facility or ship

including  equipment, materials,  operating
procedures and conditions, and personnel.
Successful  organizations are dynamic and

constantly undergoing change in striving for
innovative and cost effective solutions to achieve
sustainability in a robust and competitive husiness
environment. Most changes controlled by an MoC
program fall into one of the following categories:
[1]

- equipment - this category addresses equipment or
technological  changes  (new  equipment,
replacement or modification of equipment,
replacement or modification of computer
hardware, modification to software, modification
or removal of safety equipment, etc.)

- operational changes - changes in administrative
controls or management system that define the
way processes are conducted throughout the
organization (deviation ~ from  preventive
maintenance or mechanical integrity programs,
deviation from inspection program or testing
frequency, deviation from operational procedures
and safe work practices, deviation from repair
requirements, change to a controlled document,
implementation of a new procedures, etc)
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- organizational changes - this category includes
personnel and staffing modifications, such as
changes to crew, personnel, management
structure, shift manning, company-wide policies,
regulations, etc. Examples of organizational
changes may indude: changes to onboard
management, new crew on board, new contractors,
flag change or new flag into fleet, crew new to
company or new full crew nationality, etc.

Despite numerous and frequent changes happening
in shipping as consequences primarily of
development of containerization, some companies
have managed to remain on top of the world
seafaring market. There are two probably most
important factors generating numerous changes
are. The first is the fact that more and more
seafaring lines started gravitating towards China,
by looking at the map of lines of one of the leading
companies in the world (Picture 7) it is obvious
that the market of goods has shifted to the East
and that today China is the region towards which
gravitate all the higgest and most important
seafaring companies (especially from Europe).
These companies with the Trans-Pacific and Trans-
Atlantic lines make the backbone of container
transport.

The second important factor is the emergence of
VLCS ships. Several biggest and strongest world
seafaring container companies dictate the market
conditions for ships and storage space on board
ships. In the last few years the trend of increase of
VLCS (Very Large Container Ships) on the seafaring
market is clearly evident. This entails numerous
changes of the seafaring transport market as well
as of the structures of fleets belonging to seafaring
companies. The VLCSs (Very Large Container Ship)
are ships of considerable cargo capacity but
considerable is also their price of several hundreds
of millions of dollars. It is clear that smaller
seafaring companies cannot match the VLCSs with
their significantly smaller ships. Fact is that the
three leading world operators (Maersk Line, MSC
and CMA CGM) according to data from 2008. [15]
own around 40% of all VLCS in the world.
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Figure 7: Worldwide routes [13]

This fact alone speaks of the unbalance on the
market and goes to prove that the construction of
VLCS divided the market of seafaring container
companies to those which took advantage of the
changes in sizes and capacities in the best possible
way, enhanced their offers in terms of cargo space
and made their fleet more modern and
competitive, and to those which are hardly
keeping up with the trend and are in a constant
battle for survival. The question is how do the
strongest seafaring giants manage to survive on a
turbulent market, and what are the strategies to be
applied in business planning. In the summer of
2013. major changes took place regarding
management at the three of the world's higgest
container  transport companies i.e. their
restructuring (merger).

Maersk Line, MSC (Mediterranean Shipping
Company) and CMA CGM have agreed to establish a
long-term operational alliance on East-West trades,
called the P3 Network. The aim is to improve and
optimize operations and service offerings. The P3
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Network will operate a capacity of 2.6 million TEU
(initially 255 vessels on 29 loops) on threetrade
lanes: Asia-Europe, Trans-Pacific and Trans-
Atlantic. While the P3 Network vessels will be
operated independent sales, marketing and
customer service functions. The P3 Network will
provide customers with more stable, frequent and
flexible services. Each of the lines will offer more
weekly sailings in their combined Network than
they do individually. As an example, the P3
Network plans to offer 8 weekly sailings between
Asia and Northern Europe. In addition the P3
Network will offer more direct ports of call. The
improved P3 Network is expected to reduce the
disruptions for customers caused by cancelled
sailings. In order to provide customers with a
consistent service offering across the Network, the
lines will establish an independent joint vessel
operating center. The lines intend to start
operations in the 2nd quarter of 2014., but
starting date will be subject to obtaining the
approval of relevant competition and other
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regulatory authorities. The P3 Network will based
on existing capacities of each member, initially
operate a capacity of 2.6 million TEU. Maersk Line
will contribute with approximately 42% of the
capacity (of about 1.1 million TEU), MSC will
contribute with approximately 34% of the capacity
(of about 0.9 million TEU) and CMA CGM will
contribute with approximately 24% of the capacity
(of about 0.6 million TEU). Vessels contributed to
the P3 Network will continue to be owned and/or
chartered by the lines. [12]

4. BUSINESS ENVIRONMENT FACTORS AND
STRENGHTENING OF INTERNAL CAPACITIES

The two important factors of maritime business
environment: (a) creation of new transport lines
and (b) increase in demand for ships of greater
cargo capacity can be considered as opportunities
in the business environment to take advantage of,
but also as eventual threats for some companies.
Furthermore when companies are viewed as
separate systems, one can easily individualize its
weaknesses and strengths.[9] Since there are as
many opportunities and threats in the business
environment as there are internal strengths and
weaknesses in a company it would be hard to name
them all. This paper however deals with the
employees and leaders since they represent the
major strength of a company. At the same time
these two factors can represent a weakness if
employees are not prepared to take part in the
process of implementation of changes or if the
leader is not prepared to influence or induce
employees to adjust to new circumstances -
changes.

More and more attention is being given to
employees since staff quality is essential in order
for maritime companies to be able to function and
for them to keep up with changes. Awareness has
been raised in companies in terms of the fact that
employees have to he invested in both in on shore
offices and on board ships. For instance the CMA
CGM company introduced many innovations in their
business conduct when it comes to staff training.
FIRST University (French Institute for Research,
Studies and Training) [12]  exists within the
company. It was founded in 2000 on request by
company chairman with the aim of developing
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individual and team skills for each employee. This
University offers training to employees in the
following fields: development of maritime skills,
increase of efficiency in the work place (techniques
aimed at helping employees optimize their work
day and increase their performance), improvement
of language skills (English, Spanish, French),
computer skills (short courses for mastering basic
computer skills) etc. The company offers
employees the opportunity to obtain the degree
“Masters in International Maritime Management”;
this program is designed for young students who
intend to work for renowned maritime companies
such as this one. The example of this maritime
company seems to be an excellent way of training
staff for own purposes.

Employees can be thought of as the major strength
of a company, however in order to function well a
company also needs good leadership and a sense of
belonging.

A good leader is indispensable, not only to run the
company but also to make changes acceptable to
employees. Some changes may be hard to
implement, regardless of their origin — from the
business environment or from within the company
itself, however in order to make a change a
successful one, all employees have to contribute in
spite of the many fears that change might cause.
Employees at large companies often find it difficult
to initiate transformation processes due to lack of
leadership combined with arrogance, narrow-
mindedness and bureaucracy. Transformation asks
for sacrifice, loyalty and creativity, and usually not
one of the mentioned requirements gets done
under pressure. Only leadership can fight off the
many sources of inertia within a company. Only
leadership can motivate necessary actions towards
changes in behavior. Only leadership can manage
changes by incorporating them in the very
principles of the organization. The driving force
behind every process is leadership, leadership and
again more leadership. [7] Leadership is a series of
processes which foster first of all organization and
fine-tunes the organization to ever changing
circumstances. Leadership defines what the future
should be like, guides people in the direction of
that vision and inspires them to live up to the
vision in spite of obstacles. [7]

The fact is that constant need for changes demands
leadership.[14] Not one key player in the shipping
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business can afford to close its eyes for “change
demands”; and so, every player employs a
competent leader who can steer the company
towards the right direction, walk the talk, improve
work culture for productivity's sake, deliver
tangible results, and assure stricter compliance
with statutory requirements. Indeed, change
requires a kind of leadership that can address the
persisting forces of change in the shipping business
environment  (clients, legislators, insurance
companies, non-government organizations) and
ensure strong change management system in order
to boost the shipping companies’ staying power.
Hence, the companies’ change management system
must be strengthened for them to competently
manage change.

Finally, here is what a leader at CMA CGM said in
reply to the question: What difference have you
noticed between shipping in 1978 and how it is
today, in 2013? Farid T. Salem, Executive Officer:
[12] "Container shipping today is not that different
from what it was in 1978. The industry remains
open to all but only some happy few will be able to
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5. CONCLUSIONS

In addition to presenting some of the most
important and most common changes on the world
maritime market, this paper, through analysis of
actual success models, also deals with guidelines
for accepting changes in the best possible way.
What is more it also tackles methods for
confronting problems, methods employed hy some
of the greatest maritime companies. The
companies in question are the ones which react
promptly to all newly arisen situations on the
market and develop strategies for paving a path of
success. One of those strategies is the creation of
P3 network for transport of containers for which it
is yet to be seen whether it was a good business
move or not for the three mentioned companies.
The results of some decisions can be seen only after
some time elapses and that is precisely the reason
why change management has to be continuously
developed and upgraded in order to achieve
positive results. Today conditions of business
conduct on the global market are unstable, and the
responsibility of all managers dealing with change
is solely and exclusively to achieve the greatest
profit possible. It requires great skill to be able to
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turn a profit; they will need an in-depth knowledge
of all shipping activities, and they will need
courage, imagination though remaining hands-on
as well as the ability to take prompt decisions. Like
in 1978, freight rates remain subject to market
supply and demand without befieng any more
from the protective umbrella of conferences
suppressed since some years now. However, our
environment has changed: From a “regional” start,
we are now “global”. We have successfully
implemented the netting of various liner services
connecting all continents with the assistance of
performing IT systems and afinely tuned operation
management. To our initial liner operations, we
have added land based activities generating
welcomed additional revenues such as port
terminals, dry ports, intermodal, logistics, all
services completing and improving service to
customers. Last but not least, we have very early
pioneered the implementation of measures and
technologies aimed at protecting the environment,
our responsibility towards our children and
grandchildren."

react well in a turbulent business environment
without making mistakes. The key is to embrace
change as a challenge, which seems to be the
success case of companies today such as: Maersk
Line, MSC and CMA CGM, hence these companies
were models for analysis in this paper.
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ABSTRACT

Pilotage is guiding a water craft through the water by trained crew (a pilot) and giving expert advice to its master for
the sake of safe navigation in ports, straits and other areas of internal waters and territorial sea in the coastal states. The
compulsory pilotage is determined for vessels of certain types and sizes if required for the safety of navigation. In
Croatia, the pilotage services are regulated by the Maritime Code of the Republic of Croatia and Marine Pilotage Code. In
an attempt to achieve more liberalisation in port services within the European Union, maritime pilotage regulations
remained separate from those pertaining to other port services due to their importance for navigational safety. The
reason for this is to allow various pilotage regulations depending on specific requirements of an individual port, primarily
having in mind the safety of navigation. The coastal states may decide to carry out the pilotage operations themselves,
or to directly entrust them to specific operators. In Croatia, these operations are conducted by domestic legal entities
based on the approval of the Ministry of Maritime Affairs. Each state regulates compulsory pilotage for vessels, taking
into account their dimensions, type of cargo and the density of traffic in a specific fairway, or within a certain area. The
flag of the vessel is not a decisive criterion for the exemption of vessels from the obligation of pilotage. The new
provision, included in 2013 Amendments of Maritime Code, which regulates compulsory pilotage (Article 70, Paragraph
2, Subparagraph a) excludes from compulsory pilotage not only the Croatian passenger vessels that ply on regular routes
(as before), but also the passenger vessels flying the flags of other EU member states. European states do not recognize
the system of vessel exemption according to their flag, so it was not necessary to change the existing provision in order
to harmonize the Maritime Code with the EU acquis communautaire. Moreover, due to the fact that the new provision on
exemption from compulsory pilotage causes much more danger to the safety of navigation inside the internal waters and
territorial sea of the Republic of Croatia. In addition, the provision is not in accordance with the 1923 Convention and
Statute of the International Regime of Maritime Ports whose party is the Republic of Croatia based on the Notification of
succession. The provision fails to provide equal treatment to the vessels that do not fly the European Union flag, which is
contrary to the provisions of the Convention and the Statute.

KEY WORDS

pilotage, 1923 Convention and Statute of the International Regime of Maritime Ports, the principle of equal treatment,
Pilotage Exemption Certificates - PEC, Amendments to the 2013 Maritime Code

the vessel, in order to ensure safe navigation in
1. INTRODUCTION ports, straits and other areas of internal waters and

territorial sea of the Republic of Croatia. *
Pilotage is conducting the vessel by professionals

(pilots) and giving expert advice to the master of

! Maritime Code, Official Gazette No. 181/04, 76/07, 146/08,
61/11 and 56/13, Article 68, paragraph 1.
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Pilotage has a long and rich history as an important
instrument of navigation safety. During the
passage through areas dangerous to navigation,
seafarers have long been using the services of
people familiar with local conditions to help them
safely conduct their vessels through these areas,
and thus prevent maritime accidents. The
provisions on pilotage in this region date back to
the Middle Ages. In medieval town statutes, pilots
were referred to as pedotae and pilotage fees as
pedotia®. At some places, this fee became a kind of
a levy that the vessel had to pay, regardless of
whether pilotage services® were actually provided
or not. In the late nineteenth and early twentieth
centuries, when the vessels, cargo, and ports
become objects of great value, the coastal states
started introducing compulsory pilotage in order to
protect their ports and waterways.

In Croatia, the pilotage services are regulated by
The Maritime Code of the Republic of Croatia and
Marine Pilotage Code.* From the very definition of
maritime pilotage it is clear that the main goal of
pilotage is to ensure the safety of navigation. That
is why compulsory pilotage was introduced for
certain vessel types and sizes, and the Maritime
Code expressly exempts vessels (ships and yachts)
that are not required to use pilotage services.’
These vessels may also use pilotage, but they are
not bound by applicable regulations to do so (non-
compulsory or optional pilotage).®

The Marine Pilotage Code determines compulsory
pilotage in certain areas of internal waters and
territorial sea of the Republic of Croatia, lays down
the conditions to be met by a company that renders
pilotage services, qualifications, authorizations and
other conditions and obligations to be met by a
marine pilot, the conditions for exemption from

? The Statute of Dubrovnik, Volume VII, Article 56; The Statute
of Hvar, Volume V, Article 10

* Pilotage fees were also calculated in general average.

* Marine Pilotage Code, Official Gazette No. 116/10

® Maritime Code, Article 70, paragraph 2, subparagraph a).
The following are not subject to compulsory pilotage: a)
Croatian warships, Croatian public vessels, vessels that serve to
maintain the fairways and aids to navigation on these routes,
water carriers, Croatian passenger vessels and passenger
vessels flying the flags of EU Member States which operate on
regular routes, b) vessels of gross tonnage less than 500, c)
yachts of gross tonnage of less than 1000.

® Optional pilotage lasts until cancelled by the craft engaged in
pilotage or until it enters the area of compulsory pilotage (and
the pilot is not authorized to perform such pilotage).
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compulsory pilotage, the procedure of acquiring
the certificate of exemption from pilotage (pilot
exemption certificate - PEC)’, designation and
certification of marine pilots, a way of marking the
pilot tenders/boats and pilotage call signs.®
Maritime pilotage is classified according to two
criteria: the criterion of the area where it is
conducted and the criterion of whether it is
compulsory or not. Pilotage, according to the area
where it is conducted, may be port or coastal, and
according to the criterion of whether it is
compulsory or not, it may be compulsory or non-
compulsory (optional). Port pilotage is the pilotage
of craft in the port area to a certain border®, while
the coastal pilotage is piloting in a part of the
internal waters and territorial sea of the Republic of
Croatia to the borders of the area of port
pilotage’®. In terms of legal consequences, there is
no difference between the port and coastal
pilotage.

Compulsory pilotage, its borders, time and place of
pilot embarkation and disembarkation s
determined by Harbour Master's Office for port
pilotage, and by the Ministry of Maritime Affairs for

7 A person obtains Pilot Exemption Certificate under the
conditions in Article 20 of Marine Pilotage Code. The person
must pass a specific exam, under supervision of the pilot,
perform at least 10 entrances and 10 departures from the
port, on a vessel and port basin for which the certificate is
requested and should embark the vessel as the master of the
vessel seeking port pilot exemption certificate. For details,
refer to 5.

¢ Marine Pilotage Code, Article 1

® The Harbour Master's Office decides on the borders of the
compulsory port pilotage, and the time and place of
embarkation and disembarkation of the pilot.

1% Maritime Code, Article 68, paragraph (3); Marine Pilotage
Code, Article 10. The port pilotage is compulsory for the
vessels that carry dangerous liquid chemicals, i.e. liquefied
gases, during the entrance into the territorial waters and
internal waters of the Republic of Croatia in order to enter the
ports that are open for international transport a) for the port
of Rijeka: - from the position 45° 11.8' N i 14° 29.4' E to the
borders of the pilotage port b) for the port of Zadar: - from the
position 44° 23.3' N i 14° 34.6' E to the borders of the
pilotage port c) for the port of Sibenik: - from the position
43° 38.7'Ni 15° 52.3' E to the borders of the pilotage port
d) for the port of Split: - from the position 43° 28.2' N i 16°
01.0' E to the borders of the pilotage port and e) for the port
of PloCe: - from the position of 43° 05.0' Ni 17° 00.0' E to
the borders of the pilotage port. Such vessels are subject to
compulsory pilotage when they sail between the ports open to
the international transport from the position of pilot
disembarkation in the port of departure to the position of his
embarkation in the port of arrival.
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coastal pilotage. Compulsory port pilotage applies
to all vessels and yachts, except those expressly
excluded by the Maritime Code. Compulsory coastal
pilotage applies only to vessels carrying dangerous
liquid chemicals and liquefied petroleum gas™. The
master of the vessel must request pilotage services
if they are compulsory.
In port in which the port pilotage is compulsory,
the vessel must take a pilot even if it is only
moving from one coast another, if it moves along
the coast using a propulsion engine or using a tug,
or if the vessel is turning on the same berth with or
without a tug'®. The master of the vessel has to
request port pilotage service at least two hours
before the vessel's departure, relocation, moving or
turning™. Pilotage begins or ends at the borders of
pilotage areas from the moment when the pilot
starts giving instructions for the commencement or
for completion of pilotage. If the vessel has to be
moored or anchored, the pilotage ends at the
moment when it is finished with anchoring or
berthing™.
During the compulsory pilotage, pilot must not
cease to perform pilotage duties before he
completes the pilotage of the vessel, regardless of
whether or not the master of the vessel engaged in
pilotage accepts his instructions in relation to
advice on navigation, manoeuvring, mooring and
anchoring of the vessel. If the pilotage is not
compulsory, the pilot is obliged to terminate it
upon the request of the master of the vessel that is
using the services of marine pilotage. ™ This means
that optional pilotage lasts until terminated by the
vessel engaged in pilotage, or until it enters the
area of compulsory pilotage, and the pilot is not
authorized to conduct such pilotage. *°
Piloting the vessel, regardless of whether it is
compulsory or not, does not relieve the master of
the vessel that uses the services of pilotage, of
obligations and responsibilities to be in charge of
navigation and manoeuvring operations of his
vessel. The shipowner using pilotage services is
responsible for the actions and omissions of the
pilot, as well as for the actions and omissions of

" Marine Pilotage Code, Article 10, paragraph 1

12 |bid, Article 7, paragraph 1

13 Ibid, Article 7, paragraph 2

* Ibid, Article 2

> |vo Grabovac - Ranka Petrinovi¢, Pomorsko pravo,
Pomorsko javno, upravno i radno pravo, Split, 2006, p. 55

' Maritime Code, Article 71
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the crew members of his vessel. As an expert on
maritime-nautical local conditions, the pilot is the
master's advisor. The master's decision is always
final regarding the manoeuvre that should be
performed and he retains full command of the
vessel. Therefore, our law recognizes the principle
according to which the vessel, i.e. the shipowner is
always liable for the damage caused to third parties
by a pilot, regardless of whether the pilotage is
compulsory or optional.’

2. PILOT COMPANIES AND PILOTS

There are different organizations of pilot
companies in different countries. In  most
countries, pilots are employed by their own private
companies, in others they are port employees,
while in a number of states they are employed hy
state companies. Regardless of the structure of
pilot organizations, because of their great
importance for the safety of navigation, they are
always under the control of the coastal state.®

The current organization of the maritime pilot
service in the Republic of Croatia has existed since
1997. Port and coastal pilotage in Croatia may be
conducted by a pilot company™ if they have a valid
authorization from the Ministry of Maritime Affairs,

Y7 For details, refer to Axel Luttenberger, Peljarenje s posebnim
osvrtom na odgovornost za Stetu uzrokovanu peljarenjem,
Pomorski zbornik 42 (2004)1, pp. 149 - 158; Ivo Grabovac -
Ranka Petrinovi¢, Pomorsko pravo, Pomorsko javno, upravno i
radno pravo, p. 55; Mladen Russo, Pomorsko peljarenje i
odgovornost za Stetu tijekom peljarenja, (Master's thesis),
1995

'8 As an example, in France the general rules on pilotage are
made at national level. The pilots are organised as private legal
companies, so called Pilot stations, established for the area of
an individual port, and they are employed through the job
vacancies by the Ministry authorised for ports. In Germany,
various bodies are authorised for different regions. In Hamburg
and Bremen it is the pilot company under the authority of
designated Harbour Master. In Italy, port pilotage (Article 88
of the Pilotage Code) is carried out by pilot companies under
the authority of the Harbour Master's Office. In Poland the
conditions under which the pilotage services are performed are
decided by the Maritime Offices, and these services are
generally carried out by the private companies in which port
authorities may appear as shareholders. For more details on
pilotage organisation in EU member States see BoZena Bulum,
Usluge pomorskog prijevoza i lucke djelatnosti u pravu trZisnog
natjecanja Europske zajednice, Zagreb, 2010, pp. 233 - 256.
1 pilot association is a company registered for the pilotage
activities.
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which may be issued only to one pilot company in
the area of one Harbour Masters Office®. The
authorization is issued for a period of five years to
a pilot company that must have: the required
number of pilot boats or tenders, the required
number of VHF radio stations, the required number
of pilots with valid ID cards for maritime pilots, as
many portable VHF radio stations as there are
pilots. They must also have a pilot company liability
insurance contract while piloting the vessel, at
least up to the amount of basic compensation
provided by the pilotage fee for the rendered
pilotage services multiplied by a factor of 300%". At
the moment, in Croatia there are seven pilot
companies (in the area of each Harbour Master's
Office there is one company except for Harbour
Master's Offices in Rijeka and Senj, where there is
only one company). All seven companies are
privately owned by the pilots themselves.

A pilot company is obliged to keep a pilot loghook
that has to be submitted to the Harbour Master's
Office for inspection every week, directly or hy
electronic mail. The pilot's loghook includes: serial
number; name of the vessel engaged in pilotage;
IMO number; flag state; port of registry; GRT; type
of vessel; length overall; beam; draft; day, month
and year of pilotage; place of berthing/unberthing;
type of manoeuvre (arrival, departure, relocation
of the vessel); pilotage commencement and
completion time: the name of the pilot, tug
number and comments (port, coastal, PEC*).

If it is determined that a company engaged in
pilotage based upon the approval of the Ministry of

? In the area of Split Harbour Master's Office, there is a
company Marine Pilot Ltd. In the Republic of Croatia, the pilots
are organised as the Association of Marine Pilots which was
founded and registered in 1990 for the reasons of
development of pilotage on the Adriatic Sea. The association is
an equal member of EMPA, European trade association of
marine pilots. The association includes both, active and retired
pilots that operate in the areas of the Harbour Master Offices in
Pula, Rijeka and Senj, Zadar, Sibenik, Split, Plofe and
Dubrovnik.

2! Marine Pilotage Code, Article 12. The Ministry decides on
the requirements regarding the number of boats, tenders, VHF
radio stations and pilots, in accordance with traffic density in a
port. They also determine whether a pilot company satisfies
required conditions.

%2 |bid, Article 15. PEC (Pilotage exemption certificate) is a
certificate that allows the holder to be exempted from the
obligation of using the services of compulsory port pilotage in
a specified port, basin and for vessels as designated in the
certificate.
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Maritime Affairs, does not fulfil the conditions
under which it was granted, or if some other
irregularity in the operation of the company is
established, the Ministry may withdraw their
approval.

Maritime pilots as members of pilotage companies
are the persons that contribute to the safety of
navigation in areas of increased risk to navigation.
Pilots are familiar with the relevant data for
pilotage in the local area, the technical
characteristics of vessels, as well as with weather
conditions in the local area. They must also be
skilled in communication, both with the crew they
are in direct contact with, and also with other
participants in the maritime transport. Since the
pilot's job is very important for the safety of
navigation, pilotage can be conducted only by
professional, competent staff with appropriate
management skills and valid pilot ID cards. In order
to safely conduct the pilotage, a pilot becomes
ready for his job after receiving the required
education, completing internship and advanced
training as required by IMO Resolution A 485 (XII),
and Marine Pilotage Code® in Croatia.

Pilotage duties in internal waters and territorial sea
of the Republic of Croatia may not be performed by
foreign legal entities without the specific approval
of the Ministry of Maritime Affairs. A foreign legal
entity will be granted the approval only if the local
legal entity is unable or unwilling to render pilotage
services”. The pilotage of the vessel may be
performed only by those holding a valid identity
card of maritime pilots.” During the pilotage, the
pilot is bound to guide the vessel and give expert
advice to the master of the guided vessel in
relation to navigation, mooring/unmooring,

 The Marine Pilotage Code prescribes the conditions that
have to be satisfied by a person sitting for a pilotage exam (a
master's certificate for vessels of 3000 GRT and more, other
certificates for basic and additional training, specified sailing
experience, health requirements, as well as, a specified
number of port coastal pilotage assignments under the
supervision of the pilot.)

24 Maritime Code, Article 69 pilotage licence, conditions

% The Marine Pilotage Code prescribes the conditions for the
issuance of the pilotage license, conditions and method of
license revocation, proficiency, authorisations and other terms
and conditions that must be fulfilled by a pilot, the procedure
of the license issuance, the conditions that must be fulfilled by
the trade association engaged in pilotage, the method of
markings of pilot boats and tenders, and pilotage call signs, as
well as the conditions and the procedure of the pilotage and
the pilot rights and obligations.
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anchoring, and give warnings regarding sailing
conditions and regulations that apply to the vessel
in the area in which the pilotage is conducted.
Immediately upon embarking or just before
disembarking the vessel, the pilot is bound to make
contact with VIMIS service using a VHF radio
station, and to inform them about the time of
embarkation or disembarkation, and to exchange
information about the time of pilotage
commencement and completion, the position/place
of the pilotage commencement and completion,
the way of sailing in and out, and vessel relocation,
specified tug number and conditions along the
fairway. He must, without any delay, report to
VTMIS service by VHF radio station on any observed
deficiencies that may affect the safety of the
vessel, the safety of navigation or pose a threat to
the environment.

A pilot is required to reject the pilotage if the draft
of the vessel does not correspond to the depth of
the sea at the place designated for mooring or
anchoring, or if at the place of berth the conditions
are not ensured for the vessel to be always safely
berthed when afloat or disabled, or if the Harbour
Master's Office has not granted the inwards or
outwards clearance.? In the event of such grounds
for refusal of pilotage, the pilot is required to
notify VIMIS service, without any delay, and to
make the respective entry in the loghook. >’

The pilot is also required to promptly inform VTMIS
service by VHF radio station or by phone, and to
inform the Harbour Master's Office in writing or by
electronic mail no later than within 24 hours in the
following cases: infringements of regulations by
the vessel engaged in pilotage or some other vessel
pertaining to the safety of the vessel, crew,
passengers and cargo, and environmental
protection; maritime accidents caused or suffered
by the vessel engaged in pilotage and any action
on the vessel engaged in pilotage or some other
vessel that has endangered or may have
endangered any of these vessels, floating and other
craft in the fairway, or cause them damage or
action that led to the pollution of the environment.
The pilot is also required to inform the same service
if the master of the vessel that requires pilotage
does not accept the instructions regarding
forthcoming pilotage and if he suspects the master

April 28%-29t, 2014, Solin, Croatia

% The Marine Pilotage Code, Article 17, paragraph 4
7 Ibid, paragraph 5
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of the vessel of being under the influence of alcohol
or other intoxicants.*®

During the compulsory pilotage, the pilot must not
leave the bridge of the vessel engaged in pilotage
before its completion no matter whether or not the
master of the vessel accepts his advice on
navigation, manoeuvring, mooring and anchoring
of his vessel. If the pilotage is not compulsory, the
pilot is obliged to terminate it upon the request of
the master of the vessel that is using the pilotage
services. The pilot is bound to promptly notify
VIMIS service on the termination of non-
compulsory pilotage®. Also the pilot is not allowed
to leave the vessel engaged in pilotage that arrived
from abroad before the vessel obtains a Free
Pratique by the Harbour Master's Office.

3. THE DUTY OF EQUAL TREATMENT OF
VESSELS IN PORTS

It has been a long established principle that the
coastal state has a duty to treat equally both
national and foreign vessels, and that does not only
apply to the freedom of foreign vessels entering
national ports open to international trade, but also
to the actions of port authorities, as well as to
providing various allowances (use of ports,
payment of port dues, etc.).*® This also applies to
pilotage services. Thus, as regards the use of
pilotage services and payment for those services,
foreign vessels are to be treated the same as
Croatian vessels, subject to reciprocity.*"

The principle of equal treatment of all vessels in
ports open to international trade is regulated at the
international level by the Convention and Statute
of the International Regime of Maritime Ports,
Geneva, 9 December 19232, whose party is the

2 |bid, paragraph 6

% |bid, Article 18

%0 Branko Jaka3a, Udzbenik plovidbenog prava, Zagreb 1983,
p. 41

*! Maritime Code, Article 72, paragraph 2

32 Convention and Statute on the International Regime of
Maritime ports, Geneva, 9 December 1923, Official Gazette of
the Kingdom of Yugoslavia, No. 280-LXXXIX of 30 November
1931 (The decision of the Croatian Government to publish the
multilateral international treaties to which the Republic of
Croatia is a party based on the notification of succession -
Official Gazette - MU 1/1992). The said Convention was
published in the Official Gazette of the Kingdom of Yugoslavia
280-LXXXIX of 30 November (or September, according to the
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Republic of Croatia on the hasis of notifications of
succession of 8 October 1991. In Article 2, the
Statute obliges states parties to ensure that foreign
vessels are equally treated, subject to reciprocity,
as their own vessels or vessels of any other country
in the ports under their sovereignty. This equal
treatment is related to open berthing in the port,
the use of ports and all the amenities at disposal to
shipping and commercial operations of vessels,
their cargoes and passengers®. Equal treatment
applies to various allowances such as: provision of
coastal space, loading and unloading, and for
various dues and fees to be paid to the state or
other authority in the port™*.

The principle of equality of treatment, as defined
by the Statute, does not mean restricting the
freedom of competent authorities to implement the
best measures for good governance of ports, if
such measures are in accordance with the principle
of equal treatment of national and foreign vessels
in ports.® The provisions of the Statute do not
apply to maritime cabotage. *°

Compulsory pilotage is regulated by Article 11 of
the Statute of the Convention on International
Regime of Maritime Ports: Each Contracting State
reserves the right to organise and administer
pilotage services as it thinks fit. Where pilotage is
compulsory, the dues and facilities offered shall be
subject to the provisions of Articles 2 and 4, but
each Contracting State may exempt from the
obligation of compulsory pilotage such as its
nationals as possess the necessary technical
qualifications. *” According to this provision, the
principle of equal treatment is applied to vessels of
all flags. The exceptions from this obligation are

ZOPUP-in with commentary, 1981., p 23) 1931, on the basis
of the Decision on publication of multilateral international
treaties to which the Republic of Croatia is a party based on
the notification of succession (Official Gazette, International
Agreements 1/1992). Texts of the enumerated treaties,
including the Convention and Statute under No.22, published
in the official gazettes of the predecessor State, shall be valid
and applicable as official texts until they are published in the
Official Gazette.

%3 The statute of the Convention on the International Regime
of Maritime Ports, Article 2, paragraph 1

** Ibid, paragraph 2

** The Statute, Article 3

% The maritime cabotage refers to the carriage of goods and
passengers by sea between points that are located in the same
country.

%" The Statute, Article 11.
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national vessels that meet certain technical
requirements.

4. FREEDOM TO PROVIDE PORT SERVICES
AND PILOTAGE IN THE EUROPEAN UNION

Liberalization of port services in the European
Union began after the 1990s, when a number of
decisions of the European Court and Commission
were brought in connection with the freedom to
provide services and market competition in
European seaports. The European Commission
published Green Paper on Seaports and Maritime
Infrastructure in 1997. In a Communication to the
European Parliament and the Council in 2001, the
Commission, among other things, put forward their
views on the liberalization of market access to port
activities and submitted a proposal for a Directive
on market access to port services - Proposal I.
However, this proposal failed because the different
nature of port activities and the diversity of
European ports were not adequately distinguished.
In that respect, it is necessary to differentiate
between the port services that ports provide to
vessels with regard to navigation, the so-called
technical-nautical port activities® including
pilotage, port services provided to passengers and
cargo and other commercial activities that
contribute to the development of maritime
transport, and other basic port activities.” A
common feature in all technical and nautical
activities (pilotage, towage and berthing and
unberthing of vessels) is to achieve safety of
vessels, cargo, passengers and the port community
as a whole, as well as environmental protection.
These activities differ from other port activities as
they are carried out for the henefit of vessels
calling at the port, while other activities are mostly
related to cargo and have commercial aspect, so
they can be organized according to competitive
principles; technical-nautical services are focused
mainly on maintaining safe navigation in the port,
and are subject to the specific rules when it comes

*8 Technical-nautical port activities are those activities that are
carried out in the port for safety of navigation and protection
of the marine environment.

*9 Bozena Bulum, Zajednicka Europska lucka politika - proslost
i recentne mjere u njezinom uspostavljanju, Zbornik radova
Pravnog fakulteta u Splitu, vol. 46, 2/2009, pp. 337-358.
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to their organization and performance, as well as
market access of these activities.*

The Proposal |, the Directive on market access to
port services, was followed by Proposal Il that
regulates market access to pilotage services. The
pilotage jobs are considered a commercial port
service, but a service that due to its specificity is of
great importance to the safety of navigation in the
port, and is separated from the other port services,
as well as other technical-nautical services.
According to the Proposal Il, the Member States
may make the granting of authorizations for
pilotage dependent on the fulfilment of particularly
strict criteria relating to the achievement of
maritime safety and rendering of public services.
The competent authorities may prescribe the
obligation of using the services of pilots, and in
some cases, if demanded hy special circumstances
in the port keep rendering of such services for
themselves or entrust them directly to particular
operators. The aim of these provisions is to allow
the various pilotage regulations depending on the
specific needs of individual ports, primarily taking
into account the safety of navigation*".

In pilotage, there is an additional circumstance
that makes the service stand out from the other
port activities, and there must be a special
organization and management in a specific port,
particularly in order to coordinate the relocation of
vessels in the port. The relocation of vessels in port
and their pilotage by pilots (pilotage in a narrow
sense) may represent two separate markets of
services, whereby the pilotage in a narrow sense
may be organized in accordance with the principles
of market economy. However, the separation of
these two services would lead to inefficiencies in
rendering of port pilotage services, and there is a
danger that competing operators, under the
pressure to relocate vessels as quickly and as
efficiently as possible, could endanger the safety of
navigation in the port and cause problems in the
coordination of vessel relocation. Therefore, the
monopolistic market structure of pilotage services
seems to be the most efficient and the most

April 28%-29t, 2014, Solin, Croatia

“0 Bozena Bulum, Usluge pomorskog prijevoza i Ilucke

djelatnosti u pravu trZiSnog natjecanja Europske zajednice,
Zagreb, 2010, p. 211.

! Nikoleta Radionov, Tamara Capeta, Jasenko Marin, BoZena
Bulum, Ana Kumpan, Nikola Popovi¢, Iva Savi¢, Europsko
prometno pravo, Zagreb, 2011. (Bozena Bulum, VI. Pomorski
promet, pp. 258 - 269).
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appropriate solution, provided that the competent
authorities of the coastal state perform inspections
so that pilots do not abuse their position and that
additional, unnecessary services and excessive fees
are not be imposed on the pilotage service users.*’
The Proposal Il enables the authorities of Member
States to grant exemption from compulsory
pilotage to all, or certain types of vessels by issuing
certificates of exemption from compulsory
pilotage. That document issued by the competent
authority, grants in whole or in part, exemption
from compulsory pilotage to certain types of
vessels. Such solutions were adopted in many EU
member states such as Belgium, France, Germany,
Ireland, the Netherlands, Portugal and the United
Kingdom, which, under certain conditions, allow
vessels to be exempted from compulsory pilotage,
i.e. their masters are allowed to independently
perform pilotage for their own needs by means of a
certificate of exemption from compulsory pilotage -
PEC. In Italy and Spain, PEC is not issued, but
under certain conditions, some vessels (ferries and
vessels with limited capacity) may be allowed to
move through the port without the presence of a
pilot on board.**

5. CERTIFICATE OF VESSEL EXEMPTION
FROM COMPULSORY PORT PILOTAGE - PEC

The study on certificates of exemption from
compulsory  pilotage  (Pilotage  Exemption
Certificates - PEC) which was carried out and
submitted to the European Union, Directorate-
General for Mobility and Transport on 18
September 2012** showed that the criteria for
exemption from pilotage vary from state to state
and that, in general, the pilotage is compulsory

“2 Bozena Bulum, Usluge pomorskog prijevoza i lucke

djelatnosti u pravu trZiSnog natjecanja Europske zajednice, p.
215; Sergio Carbone, Francesko Munari, Port services ancillary
to navigation between market and safety requirements,
Lloyd's Maritime and Commercial Law Quarterly, 1996., p. 67-

* The study on certificates of exemption from pilotage
(Pilotage Exemption Certificates-PEC), which was submitted to
the European Commission, Directorate-General for Mobility
and Transport on the 18 September 2012 on p. 116 and
further gives a comparative overview of the requirements for
compulsory pilotage, exemption from compulsory pilotage and
PEC by EU countries.
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when entering or leaving the port, or port
manoeuvring, taking into account its size, type of
cargo, in the context of the channel indentedness,
tides and currents, as well as the density of traffic
in a particular fairway or within an area. The study
clearly states that the flag of the vessel is not a
decisive criterion in terms of exemption of
pilotage®.

Since 2004, Croatia has recognized the exemption
from compulsory pilotage of vessels of a certain
size, whose master has a certificate of exemption
from compulsory pilotage - PEC. Thus, the Maritime
Code of 2004 (Official Gazette 181/04 ) stipulates
that any vessel with gross tonnage of less than
2000, may exceptionally be exempted from
pilotage, provided that the master meets the
requirements that were subsequently defined in the
Marine Pilotage Code, i.e., to possess a valid
certificate of exemption from compulsory pilotage.
Thus, the vessel with gross tonnage of less than
2000, except for tankers and vessels carrying
dangerous or toxic cargo, can be relieved from port
pilotage for a specified period of time and in a
particular port area, under the conditions that it is
ready, in all respects, to perform the
entering/leaving procedure and that the master
has a certificate of exemption from compulsory
pilotage - PEC.*®

If these two conditions are fulfilled at the request
of the shipowner, charterer or companies, subject
to approval of the port authority, the Minister of
Maritime Affairs shall issue a decision to exempt
the vessel from compulsory port pilotage®’. The
master of such vessel shall not later than two hours
before arriving at a pilot embarkation position

* Four EU countries for exemption from pilotage prescribe
enrolment in a national registry or national flag, and besides
Croatia there are also Bulgaria, Greece, Poland and Portugal.
Of these only Greece does not limit this exemption to
cabotage, while others that are mentioned apply exemption
only to cabotage navigation, which is in line with the
Convention and Statute on the International Regime of
Maritime ports. Namely, the flag only indirectly becomes a
criterion because the mentioned coastal States reserve the
cabotage operations for the vessels flying their own flag.

*¢ Marine Pilotage Code, Articles 8 and 38

7 The Minister may, on the proposal of the Harbour Master's
Office annul that decision if the vessel is not fully prepared to
carry out the arrival/departure procedures, or if any
irregularities are found in that procedure.

Exceptionally, the Harbour Master’s Office may order the vessel
to use a pilot until they rectify the deficiencies for which he
ordered the use of pilots, as well as for reasons of safety.
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inform the boarding station of his intent to enter
the port. He is also required to inform the pilot
station of his intention to depart two hours before
leaving the port. The pilot station is bound to
provide pilotage services to such vessels at all
times, as required. *®

Legal provisions on vessel exemption from the
obligation of pilotage, if the master possesses a
valid certificate of exemption for compulsory
pilotage, does not violate the principle of equal
treatment and equal treatment with respect to
vessels of all states, as the criteria for exemption
from pilotage are exclusively for technical and
safety reasons. This meets the additional criteria of
Article 11 of the 1923 Convention and Statute on
the International Regime of Seaports, which
provides that only national entities on an
exceptional basis may be exempted from the
obligations of pilotage if they meet certain
technical requirements. Those requirements are the
gross tonnage of the vessel, a master’s certification
of exemption from compulsory pilotage, and the
ability to perform entering/leaving the port
procedures in a particular port area.

6. ISSUES ON CONFORMITY OF THE
LATEST PROVISIONS OF THE MARITIME
CODE ON COMPULSORY PILOTAGE WITH
INTERNATIONAL TREATIES

6.1. Amendments to the 2013 Maritime Code

Constant improvements of navigation safety
standards often lead to the adoption of new
international agreements or amendments, which
are reflected in national legislation. In addition,
Croatia was obliged to harmonize its regulations
with the EU legislation. Because of this, there have
been five amendments to the Maritime Code since
its adoption in 2004. The latest intervention
adopted hy the 2013Law on Amendments to the
Maritime Code®, contains two amendments to
provisions on compulsory pilotage. The first refers
to the vessels exempted from compulsory pilotage
(Article 70, paragraph 2, subparagraph a), while
the second provides for pilot boarding position as

*® Marine Pilotage Code, article 9
* The Law on Amendments to the Maritime Code, Official
Gazette 56/13



6" INTERNATIONAL MARITIME SCIENCE CONFERENCE

[ J
IMSC

plotted and described in the official navigational
charts and publications Notices to Mariners |
(Article 70, paragraph 10). The second provision is
formal in nature and is not controversial in any
way.

As regards the EU acquis communautaire, in an
attempt to liberalize the port services market, the
Proposal Il of the Directive on market access to
port services excluded pilotage jobs and allowed
Member States to prescribe the compulsory
pilotage requirements and make them dependent
on the fulfilment of particularly strict criteria
relating to maritime safety and to reserve these
jobs for themselves or entrust them directly to a
particular operator.

Each state exempts certain categories of vessels
from compulsory pilotage, especially taking into
account that the vessels which do not use pilotage
services should not endanger the safety of
navigation. The criteria for exemption of vessels
from compulsory pilotage are the size of vessels or
yachts and masters' being familiar with the
fairways where the vessel sails. Thus, public
vessels, vessels for maintenance of fairways, water
carriers, vessels engaged in cabotage navigation,
and the vessels of less than 500 gross tonnage and
yachts less than 1000 are exempted from
compulsory pilotage. Exceptionally, the Minister of
Maritime Affairs man relieve of compulsory pilotage
a vessel or a yacht (except for vessels carrying
dangerous or toxic cargo), of gross tonnage of less
than 2000 for a fixed time period and at a
specified port area, provided that the master has
passed a special exam>®. Conversely, the Harbour
Master's Office may determine certain types of
vessels whose gross tonnage is less than 500, to be
subject to compulsory port pilotage.**

Before the entry into force of the last amendment
to the Maritime Code, the provision on exemption
from compulsory pilotage was as follows: not
subject to compulsory pilotage: a) Croatian
warships, Croatian public vessels, vessels which
serve to maintain the fairways and aids to
navigation on these routes, water carriers,
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% The master must have a certificate of exemption from
compulsory pilotage (Pilotage exemption certificate) - PEC.
The Marine Pilotage Code prescribes the requirements for
obtaining a Certificate of Exemption from compulsory pilotage.
The Code differentiates the requirements for vessels longer
than 50 meters LOA and those below 50 meters.

*! Maritime Code, Article 70, paragraph 3 and 4

74

Croatian passenger liners operating on fixed
routes, b) vessels of gross tonnage less than 500,
¢) yachts whose gross tonnage is less than 1000.
Article 29, paragraph 1 of the Law on Amendments
to the Maritime Code (Official Gazette 56/13)
provides: Article 70, paragraph 2, subparagraph
a), after the words "Croatian passenger vessels”,
the following words shall be added "and passenger
vessels flying the flag of a Member State of the
European Union".

After the amendment was adopted, Article 70,
paragraph (2), subparagraph a), now states that:
the following are not subject to compulsory
pilotage: a) Croatian warships, Croatian public
vessels, vessels which serve to maintain the
fairways and aids to navigation on these routes,
water carriers, Croatian passenger vessels and
passenger vessels flying the flags of EU Member
States which operate on fixed routes, b) vessels of
gross tonnage less than 500, c) yachts of gross
tonnage of less than 1000.

6.2. Historical overview of the provision of
the Maritime Code on exemption of Croatian
liners from compulsory pilotage

The provision on the exemption of national liners
from compulsory pilotage has existed for forty
years in our legislation. The 1974 Law on Maritime
Pilotage* prescribed the exemption of compulsory
pilotage to the Yugoslav merchant marine vessels
used for administrative purposes, vessels rendering
safety navigation service, vessels engaged in the
maintenance of maritime fairways and aids for
navigation safety on these routes, passenger liners
and ferries on fixed routes, and water carriers. As it
was not explicitly stated that the provision on
passenger liners and ferries on fixed routes refers
only to the cabotage navigation (which is in
accordance with the provision of Article 9 of the
Convention and Statute on the International
Regime of Seaports), the prevailing interpretation
was that this provision should apply to
international navigation (routes Rijeka-Dubrovnik-
Bari, and later Zadar-Ancona and Split-Ancona)
that were operated by Jadrolinija vessels.

Exemption of liners in cabotage navigation from
pilotage is a general practice known throughout

*’The Law on Maritime Pilotage, Official Gazette of the
Socialist Republic of Croatia, 15/74, Article 5
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the world (and it is in accordance with the
Convention and Statute on the International
Regime of Seaports), because it is usually applied
to smaller vessels which often call at the same
ports, so it is implied that their masters meet
technical requirements in order to fulfil the
requirements for exemption of such vessels
engaged in cabotage navigation from the
obligation of pilotage.

The 1994 Maritime Code took over the provision
from the 1974 Code and only applied it to Croatian
vessels. Article 104, paragraph (2), subparagraph
2, of the 1994 Maritime Code>® provided that the
compulsory pilotage does not apply to: a) Croatian
warships, Croatian public vessels, vessels that
serve to maintain the fairways and aids to
navigation in these fairways, Croatian passenger
vessels and ferries that sail on fixed routes ... In
that way, the Croatian legal system kept the
provision which from the beginning was not in
conformity with the Convention and Statute on the
International Regime of Seaports, because the
benefits of exemptions from compulsory pilotage
were unconditionally enjoyed only by national
passenger vessels and ferries. It is known that
Articles 2 and 3 of the Convention and Statute on
the 1923 International Regime of Maritime Ports
explicitly provide the equality of treatment with its
own vessels for all member states.

Instead of finally correcting the omission in the
Codes of 1974 and 1994, the current Maritime
Code took over this provision in an almost identical
content, and Article 29, paragraph 1 (i.e. Article
70, paragraph 2, subparagraph a), of the latest
Law on Amendments to the Maritime Code the
privileged position has been extended, in addition
to national, also to the cruise ships and ferries on
fixed routes, flying the flag of Member States of
the European Union, although EU law does not
contain such a requirement by the Member States.
From the study of Pilotage Exemption Certificates -
PEC filed with the European Union, Directorate-
General for Mobility and Transport in 2012, it is
clear that the flag of the vessel is not a decisive
criterion in terms of exemption from pilotage.

This provision established the inequality and
discrimination against vessels flying the flag of
other State Parties to the Convention, which are

>* Maritime Code of the Republic of Croatia, Official Gazette
17/94, 74/94 and 43/96
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not members of the European Union, and which are
engaged on regular routes, in relation to the
vessels of the Member States of the European
Union, which operate on regular routes without the
condition to satisfy technical requirements, and
thus the principles and provisions of the
Convention and Statute on the International
Regime of Maritime Ports are violated. It is a
violation of the requirement of reciprocity in
dealing with other governments’ vessels in ports of
other countries (whether or not parties to the
Convention), and finally it is the basic requirement
of safety of navigation, which is the main reason
why the pilotage services were introduced and why
they exist.

This change and broadened effect of discriminatory
provisions were not specifically explained by the
proponent of the Law on Amendments to the
Maritime Code. In the explanation of the proposal,
Articles 29 and 30 explain only the provision
contained in Article 30, which refers to the
obligation of plotting the pilot boarding position
into the charts, as well as the obligation of the
vessels in terms of update of nautical charts and
publications.

Due to the afore said, a group of pilots submitted a
proposal to the Constitutional Court to institute
proceedings to review the Maritime Code with
international treaties proposing a temporary
suspension of the application of the provisions of
Article 70, paragraph (2), subparagraph a) of the
Maritime Code, and Article 29, paragraph (1) of
the Law on Amendments to the Maritime Code.

7. CONCLUSIONS

Pilotage is technical-nautical and also commercial
port service which, because of its great importance
for the safety of navigation, is considered the
service of general and public interest; thus the
government keeps the provision of pilotage
services for themselves or directly entrusts them to
a national entrepreneur. The compulsory pilotage is
determined for vessels of certain types and sizes if
required for the safety of navigation. In an attempt
to liberalize port services in the EU, due to its great
importance for the safety of navigation marine
pilotage remained apart from other port services.
The reason for this is to allow for different pilotage
regulations depending on the specific needs of
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individual ports, primarily taking into account the
safety of navigation. Member States may require
that the issuance of pilotage licences depends on
the fulfilment of particularly stringent criteria
relating to the provision of maritime safety and
performance of public service.

Pilotage can be used by any vessel under equal
conditions. As regards the use of pilotage services
and payment of fees for these services, foreign
vessels have equal treatment as Croatian, subject
to reciprocity. The maximum permitted fee for
pilotage services is established by the Minister via a
special regulation. The principle of equal treatment
for all vessels in the ports open to international
trade, incuding pilotage services, is provided in
Articles 2, 3 and 11 of the 1923 Convention and
Statute on the International Regime of Seaports.

In the Republic of Croatia, the pilotage services are
regulated by the Maritime Code and Marine
Pilotage Code. The latest amendment that was
adopted by the Law on Amendments to the 2013
Maritime Code contains two provisions on
compulsory pilotage. The former concerns vessels
that are exempted from compulsory pilotage
(Article 70, paragraph 2, subparagraph a), while
the latter provides for the position of pilot
embarkation to be plotted and described in the
official navigational charts and the publication
Notices to Mariners | (Article 70, paragraph 10).
This second provision is formal in nature and there
is nothing controversial about it. The provision of
Article 70, paragraph 2, subparagraph a), excludes
from compulsory pilotage , not only Croatian
passenger vessels operating on regular routes (as it
was by then) , but also passenger vessels flying the
flag of a Member State of the European Union.

The existing provision on exemption from
compulsory pilotage Croatian passenger vessels
and ferries that sail on regular routes, although
inconsistent with the Convention and the Statute,
has not endangered the safety of navigation since
the masters of Croatian vessels that ply the same
routes are familiar with the conditions of
navigation in our ports.

Article 70, paragraph (2) (a), is not in conformity
with the Convention and Statute on the
International Regime of Seaports. It established
inequality and discrimination against vessels flying
the flag of another State Party to the Convention
which are not members of the European Union, and
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engaged on regular routes, in relation to the
vessels of the Member States of the European
Union, which ply on regular routes without having
to satisfy technical requirements, whereby the
principles and provisions of the said Convention
and Statute are violated. It also violates the
requirement of reciprocity in dealing with other
government vessels in ports of other countries
(whether or not parties to the Convention), and
finally, the basic requirement of safety of
navigation, and that is the main reason why
pilotage services were introduced and why they
exist.

There is no regulation of the European Union that
in any way requires from their member states to
exempt from compulsory pilotage vessels flying the
flags of EU states. Member States may require that
the issuance of pilotage licences depends on the
fulfilment of particularly stringent criteria relating
to the provision of maritime safety and
performance of public service. The study on the
certificates of exemption from pilotage (Pilotage
Exemption Certificates - PEC), which was submitted
to the European Commission, Directorate General
for Mobility and Transport in 2012, provides a
comparative review of the conditions for
compulsory pilotage, exemption from compulsory
pilotage and PEC by EU countries. The Study shows
that the flag of an EU Member State vessel is not a
decisive criterion for the exemption of vessels from
the obligation of pilotage.

Therefore, Article 29, paragraph 1, (i.e. Article 70,
paragraph 2, subparagraph a) of the 2013 Law on
Amendments to the Maritime Code is not the
provision that harmonizes national legislation with
the EU acquis, nor does it allow vessels of other EU
member states to enjoy in Croatian ports the same
treatment the Croatian vessels enjoy in their
respective ports. As an example, we can mention a
Croatian or Italian passenger vessel on a regular
route Split-Ancona that will be exempted from
pilotage obligations in Split in accordance with
applicable Croatian regulations, regardless of
whether the master has the PEC or not, while in
Ancona the same vessel shall be subject to the
obligation of pilotage, irrespective of its flag.
Exemption from pilotage obligation of the vessel
whose captain might be entering a Croatian port
the first time just because it is a passenger vessel
on a regular route and because it flies a certain flag
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is not only contrary to the provisions of the
Convention and Statute and does not comply with
the requirement of reciprocity, but it is dangerous
in terms of safety of navigation (it is the case of
large passenger vessels), the protection of human
life and nature and the marine environment. This
works against the very purpose and need for
pilotage, as an element of safety of navigation and
the protection of nature and the environment,
being the highest values protected even hy the
Constitution of the Republic of Croatia.
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ABSTRACT

Several port authorities have been established for the purpose of management, construction and operation of ports open
to public traffic of regional and local significance within the Adriatic regions in Croatia. In legal terms, the Region
independently decides on the appropriate, best model of management of ports of regional and local significance. The
management of ports plays a special role because the ports the primary benchmarks of development of the maritime
economy.

In the paper the authors analyse the status of the port authorities from the institutional and economic aspects and
explain their technical-technological and organizational-economic structure. The paper also researches and analyses the
port authorities' level of development, level of integration, project opportunities and the compliance of all the factors in
the structure of the port and its surroundings.

The operating result of a regional port authority is the indicator of its success, the role and importance it has for the
port, traffic and economic system hoth at the national level and within the scope of the competitive transport market.
The authors analyze the operations of port authorities of the Region of Istria and determine the significance of the
administrative capacity and the effects on the improvement and development of port infrastructure. Measures are
proposed for the improvement of knowledge and of the effects of the operating process.

KEY WORDS

ports, regional port authorities, administrative capacity, operating results, Region of Istria
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1. INTRODUCTION

The port system is a vital segment in the process
of valorising the sea and the marine orientations
of any country and, together with shipbuilding, it
is a fundamental link in the chain of the shipping
industry. A strong shipping industry is created by
developing all its segments which are
interdependent and systematically joined to form
a unique whole. Ports are especially important
because they are the primary starting points in
developing a shipping industry.

A Port Authority managing a seaport and its entire
port area is a business entity (legal person) and it
should operate according to the principles of
economics. Hence, a financial analysis is the most
important part of the overall analysis of the
performance of a Port Authority and it is a
precondition to the rational management of a
port's operations and development. Although a
Port Authority is a non-profit organization,
maximizing earnings is a crucial factor in
generating as much revenue as possible which is
to be invested in maintaining or building port
infrastructure. To ensure the efficiency of business
operations it is important that these operations
are well organized. In this respect, some Port
Authorities are still searching for the right model
and the right personnel who are a vital component
of this very important segment of the Croatian
economy.

2. BASIC DETERMINANTS OF CROATIA'S
PORT SYSTEM

In this chapter the authors examine legal
regulations governing the port system and
describe the features of managing Port Authorities
of county and local significance.

2.1 Legislation and legal framework
Port management is defined by legal regulations

that establish the ownership and management of
ports. In the field of maritime affairs the Maritime

79

Code (MC) ' was adopted in 1994 and the

Seaports Act (SPA) ® in 1995. Since then both

acts have been superseded by:

= the Maritime Domain and Seaports Act
adopted in 2003°

= the Maritime Code of 2004*

= the Decree on the Classification of Ports Open
to Public Traffic and Special Purpose Ports’
adopted in 2004

= the amendments to the Maritime Domain and
Seaports Act adopted in 2006 and 2009.°

Compared with the old SPA, the new Maritime
Domain and Seaports Act - that is, the part of the
Act that refers to seaports open to public traffic -
has not brought about any significant changes. Its
greatest novelty is that it has joined the maritime
domain and seaports within a common document.
The new Maritime Code brings together all
charters and regulations referring to maritime
sailing. With the adoption of the Maritime Domain
and Seaports Acts, a part of the provisions of the
Maritime Code have ceased to be valid. Hence, as
far as analysing the legal determinants of
managing seaports in Croatia is concerned, the
only relevant part of the Maritime Code is that
referring to vessels. Hence, the Maritime Code will
not be taken into consideration in the issue of
managing seaports.

In practice, enforcing legal regulations is a very
complex process, impeded by a number of issues
and drawbacks of legal, as well as transport-
related, importance:’

1) Legal issues and drawbacks:

! Pomorski zakonik, Official Gazette 17/94, 74/94, 43/96

? Zakon o morskim lukama, Official Gazette 108/95, 6/96
and 00/97

* Zakon o pomorskom dobru i morskim lukama, Official
Gazette 158/03, 141/06 and 38/09

* Pomorski zakonik, Official Gazette 181/04

> Uredba o razvrstaju luka otvorenih za javni promet, Official
Gazette 110/04

® Izmjene i dopune Zakona o pomorskom dobru i morskim
lukama, Official Gazette 141/06 and 38/09

7 Dundovi¢, C. et al.: Integracija i koordinacija lu¢kog i
prometnog sustava Republike Hrvatske, Sveuciliste u Rijeci,
Pomorski fakultet u Rijeci, Rijeka, 2006, p. 103.
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= the transformation of  socially-owned
enterprises burdened with financial difficulties
and business losses through  priority
concessions
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» granting of concessions followed by the
publishing of a public invitation to tender for
concessions - concessions are granted
piecemeal and only for services to be rendered

» the exaggerated influence of the maritime
domain institute.

2) Transport-related issues and drawbacks:

= ambiguities in establishing the place and role
of port systems - the problems of ports are
often regarded as being the problems of
independent economic and traffic entities,
neglecting the fact that the port system is part
of the national economy and overall transport
system that has exceptionally high multiplying
effects

= the importance, position and scope of
operations of individual ports in the port
system have still not been unambiguously
established.

In seeking the right solutions regarding the
management of Croatia's port systems, the
provisions of the Maritime Domain and Seaports
Acts, which are considered as being lex specialis,
must be taken into consideration, together with
the Maritime Code (for issues not regulated by the
Maritime Domain and Seaports Act) and the
Institutions Act®, which is of general importance
and whose application is subsidiary (Article 48,
Item 5 of the Maritime Domain and Seaports Act
states: “If otherwise not determined by this Act,
the requlations of the Institutions Act shall apply
to Port Authorities."). It follows that the
organization, management and operation of Port
Authorities is regulated by the provisions of the
Maritime Domain and Seaports Act.

A Port Authority is a non-profit legal entity. It
gains this attribute by registering the decision on
establishing a Port Authority in the Registry of
Institutions (Article 2, Item 1 of the Institutions
Act). Depending on the legal regime of the port,
the Port Authority can be established by either the

8 Zakon o ustanovama, Official Gazette 76/93, 47/99 and
35/08
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Republic of Croatia or the county in whose
territory the port is located. Being a non-profit
legal entity the Port Authority is subject to the
regulations of the Institutions Act to ensure that
its specific tasks are carried out using the
appropriate  resources. Unlike other public
enterprises or institutions providing services of
general interest regardless of their financial
justification, a County Port Authority must prove
and confirm its economic purpose as an entity
whose overall business policy will contribute
towards the better usage and improved
management of the entire port area that it
manages. It follows that the operation of any Port
Authority is based on the laws of economics and
that the profit accumulated is invested in the
construction and operation of the port area in
which it is located.

2.2 C(Characteristics of managing ports of
county and local significance

The term management can be defined in many
ways. According to one definition, management is
knowing exactly want you want to do and then
seeing that it is done in the best and most
efficient way possible.” In essence, management is
a highly complex process, and its complexity is
greater than any known definition can express.
The best way to explain management is to use the
systems theory according to which every
organization rests on four primary inputs from its
environment:  human  resources,  financial
resources, physical resources and information
resources.

To manage, develop and operate county and local
ports open to public traffic in any county, several
Port Authorities may be established at the request
of a Municipal or Town Council; in this case the
applicants of the request are also the co-founders.
From a legal aspect, such a regulation gives
counties the right to choose for themselves the
best model for managing ports of county and local
significance.

A decision to estahlish a County Port Authority can
be passed after the port area has been estahlished

° Griffin, RW.: Management, Houghton Mifflin Company,
1987. Boston, u: P. Filipi¢, I. Simunovi¢: 0 ekonomiji obalnih
podru¢ja, planiranje i upravljanje, Sveuciliste u Splitu,
Ekonomski fakultet Split, 1993, p. 92.
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by the County Government for all ports of county
and local significance open to public traffic in the
county's territory in accordance with spatial plans
and with the approval of the Croatian
Government. The bodies of the Port Authority are
the Administrative Council and the Director
(Figure 1). The Administrative Council is made up
of five members; two members and the president
are appointed by the founders, one member is
appointed hy the Minister, and one member by the
representatives of concession holders in the Port
Authority's territory.

The existing model for managing ports of county
significance is a decentralized management
model: several independent Port Authorities exist
within a county. An analysis of the operation of
County Port Authorities suggests that such a
model for managing ports of county significance
provides more disadvantages than it does
advantages. ™

ADMINISTRATIVE COUNCIL OF COUNTY PORT AUTHORITIES ﬁ

MINISTRY
REPRESENTATIVE

CONCESSION
HOLDERS'

REPRESENTATIVE

COUNTY REPRESENTATIVE

[ j president

@ member @ member @ member

@ member

Figure 1. Organizational structure of the
Administrative Council of a Port Authority of
county significance
Source: the authors

The effectiveness of today's decentralized
management of ports of county significance open
to public traffic is ambiguous and as such it is
unlikely that it can be used as a basis upon which
to develop the elements of a new system to ensure
the more efficient management of ports based on
the provisions of the Maritime Domain and
Seaports Act. The current system can generally be
described as non-uniform, poorly organized and

19 Kesi¢, B., Jugovi¢, A., MenadZment pomorskoputni¢kih
luka, Rijeka, Pomorski fakultet Sveucilidta u Rijeci: Liber
2006, p. 134
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poorly systemized. Numerous drawbacks of the
existing system underline this fact. For example,
entities managing ports open to public traffic in a
county may bhe towns, municipalities, public-
owned enterprises (the utility companies of towns
and municipalities) and private-owned
enterprises. Understandably, each of these entities
has varying interests, and a large part of the lack
of uniformity in managing county ports is the
result of these varied interests. Furthermore, ferry
ports as a rule charge port fees per passenger and
per vehicle; the classification of vehicles and the
amount of fees varies from port to port. Entities
managing ferry ports collect payment from ship
owners who add these port fees to the cost of
transport which they charge to passengers through
ferry tickets. In some cases, entities managing
ports open to public traffic (towns, municipalities)
have invested funds to improve these ports hut
have failed to organize the collection of port fees
to repay their investments. Instead their
investments have been repaid through various
indirect effects that the town or municipalities
have had through the existence of a well-
organized and functional port in their territories.

The revenue collected by Port Authorities includes:

1. Revenue generated from vessels: port fees,
anchoring fees, maintenance fees, pilotage
fees and fees for the use of berths, mooring
fees, agency fees

2. Revenue  generated
passenger fees

3. Concession fees

Fees charged for vessel services account for about

two-thirds of the total amount of revenue

generated.

Considering the way a port is managed and

organized (Port Authorities, concession holders),

other types of revenue can also be generated, the
most important being:**

1. Revenue from leasing port premises for the
needs of serving passengers and for
administration purposes: duty-free shops,
hospitality facilities, information points and
public telephones, customs offices, police
offices (the Schengen Border), souvenir shops
and shops selling international newspapers,

from  passengers:

! Kesi¢, B., Jugovi¢, A., MenadZment pomorskoputnickih
luka, Rijeka, Sveuciliste u Rijeci; Pomorski fakultet : Liber
2006, p. 159



6" INTERNATIONAL MARITIME SCIENCE CONFERENCE

. —
Iﬁ- “ April 28%-29%, 2014, Solin, Croatia

rent-a-car agencies, currency exchange offices
(banks), travel agencies, forwarding agencies,
convenience stores

2. Revenue from leasing port areas for public
purposes: museum, aquarium, promenade,
conference halls, etc.
Port areas used in these ways can attract both
tourists and residents (potential customers)
and can also help town authorities resolve
issues that involve ensuring the town's access
to the sea. These areas are particularly
important for passenger ports that are not
located in the town core.

3. Revenue from port passenger tariffs
In addition to paying port fees which the ship
owner pays per passenger, passengers are also
obliged to pay port passenger tariffs (ranging
from EUR 3.5 to EUR 4.46 per passenger in
Croatian passenger ports).

3. PORT SYSTEM OF ISTRIA COUNTY

This chapter looks at the port system of Istria
County, how it is managed and how it has
performed over the years. In particular, it analyses
and explains the port system’'s revenue patterns
and determines the role of its administrative
resources in improving the outcome of the
business process.

3.1 Establishment and activities of County
Port Authorities

According to Article 75, Item 1 of the Maritime
Domain and Seaports Act, “for the purpose of
managing, developing and using ports of county
and local significance open to public traffic, more
than one Port Authority may be established at the
request of the Municipal or Town Council, in which
case the applicants are the co-founders”. Item 2
of the same article states that the County is the
founder of the Port Authority mentioned in Item
1; the decision to found a Port Authority is issued
by the County Assembly. Accordingly, in 1997 the
Istria County Government®® issued the decision to

12 ihidem, p. 159
3 pursuant to Article 1, item 1 of the Act on Amendments to
the Maritime Domain and Seaports Act (Official Gazette
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establish County Port Authorities within Istria

County in Umag-Novigrad, Pore¢, Rovinj, Pula and

Rabac.

Considering that Port Authorities are separate

units, pursuant to the provisions of the Seaports

Act and taking into account the relevant

provisions of the Institutions Act, Administrative

Councils were established and directors were

appointed. Port Authorities were founded to

manage, develop and operate ports open to public
traffic and to carry out other activities specified in
the Maritime Domain and Seaports Act, such as:

» taking care of building, maintaining,
managing, protecting and improving the
maritime domain representing the port area

» building and maintaining the port's shoring,
activities which are funded from the budget of
the founders of the Port Authority

e conducting expert supervision of the building,
maintenance, management and protection of
the port area (port shoring and superstructure)

= ensuring continuous and unimpeded port
traffic, technical and technological unity, and
the safety of navigation

= providing services of general interest or
services for which other economic entities have
shown no interest

= coordinating and supervising
holders operating in the port area

= issuing decisions concerning the establishment
and management of free zones within the port
area in accordance with regulations governing
free zones

= other activities established by the Maritime
Domain and Seaports Act.

concession

The Port Authorities of Istria County cover ports of
county and local significance open to public traffic
and ferry docks within public traffic ports. The
areas managed by these Port Authorities reach
from the Savudrija Port on the north-western part
of the Istrian coast to Brestova Port on the eastern
coast of the Istrian peninsula. Ports of county
significance open to public traffic include the
ports of Umag, Novigrad, Antenal, Porec, Rovinj,
Pula, Plomin, Brestova and Brijuni (a part of the

38/09), the words County Government are replaced with the
words County Assembly.
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port). Ports of local significance open to public
traffic include 28 ports and boat harbours.

The ports of Umag, Novigrad-Antenal, Porec,
Rovinj, Pula and Rabac are open to international
traffic'®. The International Ship and Port Facilities
Security (ISPS) Code is applied in these ports. The
ports open to international traffic are located
within urban settings. International marine border
crossings take up a part of these ports, while the
other parts of the ports are open to public
maritime traffic and some ports have promenades
along the seashore.

3.2 Analysis of management of ports of
county significance in Istria County

Pursuant to the Maritime Domain and Seaports
Act, a county may establish one or more Port
Authorities at the request of the Municipal or
Town Council for the purpose of managing,
developing and operating ports of county and
local significance open to the public. In legal
terms, such a provision gives each county the
right to decide for itself the number of Port
Authorities it will have within its territory. The
number of Port Authorities in a given county
primarily depends upon the wishes of the local
community as well as its financial means. In cases
where local communities are co-founders, they are
obliged to cover a part of the cost of establishing
and operating a Port Authority.

The Istrian coastline, together with its islands and
islets, is 539 kilometres long and accounts for 9%
of the total length of the Croatian coast. Because
of its indentedness, the west coast of Istria
together with the islands is 327 kilometres long,
longer than the east coast which together with its
islands measures 212 kilometres.

According to the Decree on the Classification of
Ports Open to Public Traffic, Istria County has
seven ports of county significance:' Pula, Brijuni,

" Uredba o odredivanju luka otvorenih za medunarodni
promet, Official Gazette 8/06.

' http://narodne-
novine.nn.hr/clanci/sluzbeni/1997_01_2_33.html,
08.09.2013

http://narodne-
novine.nn.hr/clanci/sluzbeni/1997_11_118_1753.html,
08.09.2013
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Rovinj, Umag, Porec, Novigrad and Plomin, as well
as 26 ports of local significance. To facilitate the
management of these ports and their large port
areas, Istria County has established five County
Port Authorities: Pula, Umag - Novigrad, Rovinj,
Porec and Rabac.

Table 1. Length of operational quay

Porec 1,370.00
Rabac 6,262.40
Rovinj 2,499.31

Pula 17,544.83
Umag - Novigrad 38,600.00
Total 66,276.54

Source: Istria County Port Authorities, 2012

Table 1 and Tahle 2 show that the Umag-Novigrad
Port Authority has the longest operational quay in
Istria County. However, a financial analysis reveals
that it does not generate the most revenue,
leading to the conclusion that additional activities
need to be undertaken to manage this area more
efficiently.

Based on amendments to the spatial development
documents of Istria County'®, the Pore¢ Port
Authority plans to extend the port area in Fontana
and the Lim Channel (separate port areas). Thus,
in the coming years this Port Authority will have
the longest operational quay in the entire Istria
County.

http://narodne-
novine.nn.hr/clanci/sluzbeni/1998_02_21_2500.html,
08.09.2013

http://narodne-
novine.nn.hr/clanci/sluzbeni/2001_04_36_637.html,
08.09.2013

18 prostorni plan Istarske Zupanije, www.istra-
istria.hr/index.php?id=2454, 09.09.2013
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Table 2. Surface of the port area - land and sea

Porec 8,220.00 432,180.00
Rabac 31,312.00 197,401.00
Rovinj 14,995.86 129,157.60
Pula 105,269.00 55,817.00
Umag - Novigrad 231,600.00 607,000.00
Total 391,396.86 1,917,555.60

Source: Istria County Port Authorities, 2012

Charts 1, 2, 3 and 4 demonstrate that Istria
County Port Authorities generate the most
revenue from their primary activities hased on
port taxes and fees and concession fees. The

highest amount of port taxes and fees is collected
by the Rabac Port Authority and the Pula Port
Authority, while the most concession-based
revenue (concession fees) is generated by the Pula
Port Authority and the Umag-Novigrad Port
Authority. Although all ports in Istria County are of
county significance, revenue from the State
budget for building and remediating infrastructure
facilities is an important item in their revenue
patterns (Pore¢ Port Authority and Pula Port
Authority).

The below charts illustrate the revenue and
expenditure of County Port Authorities in Istria
County. Because items a, b, ¢, d and e are not
comparable, it was not possible to show total
revenue and expenditure in the charts.

Chart 1. Analysis of revenue of Istria County Port Authorities in 2009

HRK 5.000.000,00 -
HRK 4.000.000,00 -
HRK 3.000.000,00 B Porec
HRK 2.000.000,00 - = Rabac
HRK 1.000.000,00 -#§— i
HRK 0,00 ol 1 amsll 5 Rovinj
& & &
a \op@ ,oob% M Pula
QO‘ o (@\ Umag-Novigrad
2 &
¢
o

Source: Istria County Port Authorities, 2013
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Chart 2. Analysis of expenditure of Istria County Port Authorities in 2009

HRK 4.000.000,00
HRK 3.500.000,00
e Soo0sie
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HRK 0,00 -flielsa e BN Rovinj
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i E 3 % ® Umag-Novigrad
g Y &
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Source: Istria County Port Authorities, 2013
Expenditure patterns show large differences in the individual Port Authorities and on average

item core business between the Port Authorities of
Porec, Rabac and Umag-Novigrad, and between
the Port Authorities of Rovinj and Pula. These
differences become all the more important when it
is taken into consideration that all these Port
Authorities have the same or approximately the
same number of employees. Expenditure relating
to maintenance and investment is, to a certain
extent, proportional to the total revenue of

accounts for about 54% of total expenditure. In
this way, Port Authorities execute their primary
function which is to develop, manage and operate
their respective port areas. However, there is a
substantial discrepancy between Port Authorities
with regard to their share of investment in total
expenditure and their share of maintenance in
total expenditure.

Chart 3. Analysis of revenue of Istria County Port Authorities in 2010
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Source: Istria County Port Authorities, 2013
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Chart 4. Analysis of expenditure of Istria

County Port Authorities in 2010
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Source: Istria County Port

The item other revenue is a certain drawback in
the revenue pattern, because it does not provide
any insight to its structure, indirectly making it
difficult to control such revenue.

Authorities, 2013

Because of capital investments in infrastructure,
the Pula Port Authority (the Rijeka Quay) and the
Umag-Novigrad Port Authority (the fishing quay)
show very little growth in revenue and
expenditure.

Chart 5. Analysis of revenue of Istria County Port Authorities in 2011
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Chart 6. Analysis of expenditure of Istria County Port Authorities in 2011
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Source: Istria County Port Authorities, 2013

In the revenue pattern, there is a great
discrepancy between the Pula Port Authority in the
item State budget and the Rabac Port Authority in
the item County budget. This discrepancy is
justified by the investment plan of the Pula Port

Authority for the remediation of the Rijeka Quay
and the investment plan of the Rabac Port
Authority for the construction of an additional
operational quay.

Chart 7. Analysis of revenue of Istria County Port Authorities in 2012
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Chart 8. Analysis of expenditure of Istria County Port Authorities in 2012
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Of all Port Authorities, the Pula Port Authority has
generated the most revenue from port taxes and
fees because in addition to pleasure boat and
passenger boat traffic it is seeing growing cargo
ship traffic in the Port of Pula free zone and
cement factory. Besides port taxes and fees, the
Pula Port Authority also generates the highest
revenue from fees on concessions for use of the
maritime domain.

4. RESULTS AND DISCUSSION

The analysis of financial reports points to the fact
that certain Port Authorities lack the resources
needed for the development, reconstruction and
maintenance  of port infrastructure and
superstructure. These are mostly ports and Port
Authorities that generate less revenue from
independent operations, that is, from port taxes
and fees, which are the most important item in
overall port revenue. These ports and Port
Authorities have less revenue hecause they have
less traffic compared with other ports and Port
Authorities that generate a surplus of funds. Such
a situation gives rise to the question of the
priority of investments in ports and to the
question of a systems approach. This implies
channelling funds in a way that will ensure ports

88

generating less revenue will also have a chance to
improve  their  port infrastructure  and
superstructure, services, etc. The result would be
improved services and more traffic, and ultimately
more revenue. The analysis of Port Authority
management is a separate issue within the context
of specific features and organizational forms in
every County to which a Port Authority belongs
and whose co-founder is the County. This applies
to the Port Authorities of Istria County as well.
Another issue is the lack of appropriate
administrative and intellectual capacities capable
of operating in complex working conditions. Port
Authorities exist and operate not only to maintain
order but also to provide benefits for the broader
community as well”’. Due to the excessive
influence of politics, the management and
decision-making of Port Authorities is less
effective, while a lack of intellectual capital has
resulted in a failure to draw more heavily from EU
funds. Although the efficiency of Port Authorities
is good, many unresolved issues exist with regard
to infrastructure needs and possibilities.
Administrative and institutional obstacles are one

17 Kovati¢, M., Favro, S., Dundovi¢, C.: Valorising the Port
Areas of Croatian Ports Open to Traffic of County and Local
Standing for Nautical Tourism Activities, Technics
Technologies Education Management Journal, Vol. 8. No. 3.
8/9. 2013. pp. 1189-1198
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of the reasons for lower efficiency. It is reasonahle
to conclude that changes are needed and that in
the application of knowledge special importance
should be attached to the capabilities of human
resources. Port Authority Directors are expected
to:

e cast off the conventional mind-set to ensure
the Port Authority becomes an organization
based on intellectual capital®®, thus
encouraging development

e Strive to efficiently manage marine and
coastal resources, as a special objective.

5. CONCLUSIONS

The financial revenue of a County Port Authority is
a measure of its performance and its role and
importance in the port, traffic and economic
system within a national framework as well as in
terms of the broader, competitive traffic market.
Especially important are the elements of a County
Port Authority's structure in terms of technology,
organization and economics, the level of its
development, its traffic links, and how well these
elements are matched to the environment. These
elements directly and indirectly influence the
financial effects each County Port Authority
generates to improve and develop its port
infrastructure.

An analysis of the business operations of the Port
Authorities of Istria County points to their varying
levels of revenue and expenditure. In their revenue
structures, the Port Authorities differ according to
revenue from ¢

Budgets and according to revenue from port taxes
and fees. It is also obvious that revenue from
concessions for the use of facilities as well as
revenue from port activities is exceptionally low
suggesting that the concession system has not yet
become fully operational.

The knowledge and experience of the
managements and intellectual resources of the
County Port Authorities of Istria County enable
them to achieve positive results. While the

18 Kovati¢, M., Grietic, Z., Ser3i¢, V.: Role and Importance of
Public Administration Management with the Purpose of
Integral Management of Maritime Estate. // 27"
International  Conference on  Organizational  Science
Development. “Knowledge for Sustainable Development” 27
(2008); Portoroz, 1197-1202.
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coordination among Port Authorities is assessed as
being acceptable, there is nevertheless room for
improvements in this area which could make it
possible for more challenging projects to be
undertaken.
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ABSTRACT

Due to high fuel prices on the world market and regulations for emission reduction, nowadays many shipping companies
are forced to experiment with different types of ship propulsion in order to minimize fuel consumption and meet the
criteria for CO2 release into the atmosphere, and thereby to reduce the transportation costs. This paper will give an
insight into the range of alternative energy sources and various possible alternative solutions for ship propulsion.
According to IMO it can be noticed that cutting down emissions in shipping industry is developing in two directions;
usage of hybrid systems for better performance where the main power source is still fossil fuel; and systems without fossil
fuel. Ship owners united under International Chamber of Shipping stated that shipping industry is determined to cut
down emissions from ships by 20% until 2020 with significant reductions thereafter. Interest in biodiesel is more
enhanced nowadays primarily because of uncertainty in oil prices but advantages in environmental benefits cannot be
ignored. Emission restrictions are coming in force internationally or regionally in Emission Control Areas.

KEY WORDS

Emission Control Area, Sustainable development, Biodiesel, Renewable energy

1. INTRODUCTION
complex operation. Therefore, IMO has been

It is generally accepted that more than 90 percent energetically pursuing the limitation and reduction
of global trade is carried by sea and for the most of of greenhouse gas (GHG) emissions from
these goods there }'s Iitﬂe or no alternative to international shipping, in recognition of the
transport by ship. It is estimated that 2.7 % of the magnitude of the climate change challenge and the
global CO, emissions come from international intense focus on this topic.

shipping. Although it looks modest as contributor In July 2011, IMO's Marine Environment Protection
to an overall pollution, International Maritime Committee (MEPC), at its 62nd session, adopted a
Organisation is implementing guidelines to improve e chapter to MARPOL Annex VI that includes a
energy efficiency and better emission control. IMO package of mandatory technical and operational
measures include the reduction of greenhouse gas measures to reduce GHG emissions from
emissiqns from ships. .through ‘the concept of international shipping, with the aim of improving
evalgatlgn (Energy Efflc.lency PESIgn Index - EEDI), the energy efficiency for new ships through
momtormg and improving ship perfgrmance, due improved design and propulsion technologies and
to various factors that can contribute to CO, for all ships, both new and existing, primarily
emissions (Ship Energy Efficiency Management through improved operational practices. The
Plan - SEEMP). As already acknowledged by the measures are on force since 1% of January 2013. In
K‘/Ptf{ Protocol, CO, emissions from mternaponal the upcoming years, the industry believes that they
shipping cannot be attributed to any particular will also provide a significant decrease in discharge
national economy due to its global activities and of greenhouse gases into the atmosphere.
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2. WORLD MARITIME TRANSPORT AND o0
REDUCTION OF HARMFUL EMISSIONS * e B
35

The world seaborne trade is increasing each year
with more number of ships (Table 1), with that in
mind the releasing of CO2 is also increasing. Taking
into account that the sea transport is cheapest
transportation  alternative solutions in  ships
propulsion found their way in this sort of traffic. In 0.5
July 2011 the International Maritime Organization O o ams a0 w5 2000 2095 2050
(IMO) adopted a new package of measures to

reduce CO2 emissions in Annex VI of the _ )
International Convention for the Prevention of Figure 1. Future IMO requirements for maximum
Pollution from Ships (International Convention for allowable sulphur content in fuel oil

the Prevention of Pollution From Ships - MARPOL),

3.0 7 sOx emission limit schedule

25 +— according te IMO
20 1| (Int. Maritime Organisation)
1,5 I
1,0

Max. Sulphur percentage in
oil for ship propulsion

Year

which includes package of mandatory technical and :Z — NOx emission it scheduieL
operational measures to reduce greenhouse gas » _\\ accordingto IMO ||
emissions in the international shipping industry, to _ N (Int. Maritime Organisation)
improve the energy efficiency of ships, through S 1 "‘ I— N L1
improved design and propulsion technology, as well 2 1 1 | [
as through improved operational practices. These % 8 :;g??
measures are expected to come into force on 1 g s — 2016 (ECA’s only)
January 2013 and the amendments include: 4 — oo ]
o Energy Efficiency Design Index 2
¢ Ship Energy Efficiency Management Plan ° . o0 o0 1200 1e00 2000
Emission  restrictions  coming in  force Engine RPM
internationally or regionally in ECA’s (ECA Emission
Control Areas). The coming international rules for Figure 2. Future IMO requirements for maximum
sulphur (SOx) content in fuel oil as decided by IMO allowable NOx emissions for diesel engines.
will be as shown in Figure 1. Lately EPA (US
Emission Pollution Agency) has put forward a
proposal that will extend the ECA area to 200
nautical miles from the coast of Canada and USA. It Concerning C02 it is expected, that rules will come
contains demands concerning use of fuels with less in force in the near future for ships both as
than 0.1% sulphur from 2015 and 80% NOx internationally and regionally.

reduction from 2016. Instead of using low sulphur
HFO this proposal calls for exhaust gas cleaning
devices (“scrubbers”) which can remove the SOx
from the exhaust gas. This method can be
beneficial as the demand of low sulphur HFO most
probably will exceed the total production worldwide
in the future.

An EU directive limits the sulphur content of fuels
to 0.10% or less in EU ports from January 2010.
The rules coming in force concerning NOx
emissions presented on the Figure 2 s
internationally controlled by IMO and to some
extent by local national governments stating
separate demands for NOx within ECA areas.
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Table 1. Overview of seaborne trade
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[ Contalner 102 | 152 | 24 | 37 | 586 | 9a8 | 1076 | 1193 | 1248 | 1127 | 1275 | 1385 | 1408
Diherdrycarge | 1123 | 818 | 1091 | 1125 | 198 | 2000 | 2112 | 2181 | 2173 | 2004 | 2097 | 2080 | 2218
DFvemsjorbaks| 608 | ©00 | @88 | 1105 | 1295 | 1700 | 1614 | 1053 | 2065 | 2085 | 233 | od4v7 | 2547
W04 and gas 1671 | 1458 | 1755 | 2050 | 2163 | 2422 | 2608 | 2747 | 2742 | 2642 | 2772 | 279 | 3033

Source: UNCTAD

As stated by the MEPC it is time for action. A recent
study has shown, that international ship trade in
2007 contributed about 2.7% of the world’s CO,
emission and also state that emission reductions
are feasible through technical and operational
measures including introduction of market-based
reduction mechanisms (MEPC 59th session, July
2009). Different studies have stated CO, reduction
of 10 to 30% over the coming vyears under
different assumptions. What is sure is that the CO;
will be reduced either by market based instruments
or by introduction of technical requirements for
new ships as stipulated by the introduction of the
EEDI or by a combination of these two measures.

2.1. Energy Efficiency Design Index

Energy efficiency design index for new ships would
be similar to concept evaluation which applies to
cars and electrical appliances. With these
measures, IMO Energy Efficiency Design Index will
result in approximately from 25 % to 30% emission
reduction by 2030 in relation to the present
measures. So EEDI has only one goal, to reduce
greenhouse gas
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emission from ships. In the last few vyears a
discussion on environmental protection in the IMO,
has resulted in the development of energy
efficiency design EEDI, which has wide support of
governments,  industry  associations  and
organizations that represent the interests of civil
society. They are all united in the same mission: to
ensure that EEDI  delivers environmental
effectiveness through improved energy efficiency
and through significant reduction in greenhouse
gas emissions from ships. The measures contained
in the EEDI also promote technological
development of all parts of the ship which affect
the consumption of fuel on board. It should be
noted that the EEDI formula is not suitable for all
types of ships, especially those ships who are not
designed to carry cargo and for all types of
propulsion systems (for example, the one that
comes with a diesel-electric, turbine or hybrid
propulsion systems will require an additional
correction factor). The first version of the EEDI is
designed for the most energetic and most intense
segment of the commercial fleet as follows:
tankers, bulk carriers, general cargo ships and
container ships. For ship types that are not
included in the current formula, suitable formulas
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will be developed in the near future to solve the
world's biggest polluters. EEDI formula gives a
certain state for an individual ship design,
expressed in grams of CO2 per capacity of the ship
- miles (smaller EEDI value means more energy-
efficient design of the ship) and is calculated by
the following formula based on the technical
parameters of the ship:

April 28%-29t, 2014, Solin, Croatia

EEDI = €0 (1)

transport work

The CO, emission represents the total CO, emissions
from fossil fuel combustion, including propulsion
and auxiliary engines and boilers, taking into
account the carbon content in fuels. If mechanical
or electrical energy-efficient technologies are built
into the ship, their effect is subtracted from the
total CO, emission.

Energy collected by using wind or solar power is
also deducted from the total CO, emission, which is
based on the actual system performance.

Measures which came into force on 1 January
2013, the introduction of the EEDI for all new ship
means that between 45 and 50 million tons of CO,
per year will be removed from the atmosphere by
2020. This assumption is based on the current
situation “business as usual”, without the growth
of the world trade. It is also expected that by 2030
the reduction will be between 180 and 240 million
tons a year, since the introduction of EEDI. It can
be said that EEDI establishes minimum energy
performance  requirements for new  ships,
depending on the type and size of the boat. EEDI
also leaves the choice of technologies and solutions
to use in the design of the ship, but only under the
condition that the required level of energy
efficiency is achieved. Reducing the level of the
first stage is set to 109% and will be tightened every
five years to keep pace with the technological
development. The IMO has set reduction of CO, for
2025 up to 30% as presented in Figure 3.

Maritime shipping complicates the efforts for
reducing emissions in maritime sector.

Ownership of the international maritime fleet is
particularly complex.

Phase 0 Phase 1 Phase 2 Phate 3
Ship Type Size 1Jam 200%- | 1 Jam 2005 - | 1 Jam 2030- | 1 Ja::::!‘- -
31 Drec 2004 | 31 Dec 2019 | 31 Dec 2024 )
onwards
20000 DWT and above 0 10 20 30
Bulk carmer
10 Qe = 20 000 DWT n'a 0=10% 0-20% 0-30%
10 000 DWT and above 0 10 20 30
Gk CHTHED
2 000 - 10 000 DWT n's 0-10" 0-2o" 0-30"
20 000 DWT and aborve a 10 20 30
Tanker
4 000 - 20 000 DWT n'a 0-10" 0-20" 0-30"
15 000 DWT and above 0 0 20 30
Container shap
10 O - 15 000 DWT n'y 0-10" 0-Zo" 0-30"
General Cargo 15 000 DWT and above 0 10 20 30
shops 3000 - 15000 DWT nfa 0-10" 0-15= 0-30*
Refngerated 5 000 DWT and above 0 10 20 30
Ao CATMET 3 Ol - 5 000 DWT o'y g-10" 0-15* 0-30"
Combanation 20 000 DWT and abowe 1 10 20 30
camer 4 000 - 30 00) DWT n'a 010" 0-Zo" 0-30%

Figure 3. Reduction factors (%) for the EEDI relative to the EEDI reference line
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For example, a ship owned by the company in
Spain can be registered under the Panamanian flag
and carrying cargo from Australia to China.

These political realities greatly complicate the task
responsibilities of greenhouse gases in the
international shipping and they must be taken into
account when developing policies regarding
solutions for discharge of greenhouse gases from
international shipping. Figure 4 shows comparison
of International Trade (Percent of Global Value of
Merchandise Trade), Vessel Flag (Percent of Global
Deadweight Tons, DWTs), and Vessel Owner
(Percent of Global DWTs) by Country. Significantly
reduced emissions in the maritime sector will
require that any adopted significant measures
apply on a global basis, to avoid a significant
release of (O, into the atmosphere. Since,
according to the current situation, many shipping
companies have the free will to choose the ship flag
of the country that has not signed and ratified the
Kyoto Protocol Annex I. According to the data from
2009 only 35% of the world merchant fleet is
registered in the countries that have signed the
Kyoto Annex I.

25% T
20% -+

15%

For this reason, one should find a meaningful
reduction of CO, in maritime transport, and this
could be achieved through the MARPOL with
included package of mandatory technical and
operational measures for reducing

greenhouse gas emission in the international
shipping industry, with a goal

to improve the energy efficiency of ships.

If the world merchant fleet continues to operate
under “business as usual” (BAU), the emission
from the global shipping fleet is expected to double
by 2050. Greenhouse gases in the atmosphere can
be limited through changes in operating practices
and improving the fuel efficiency of ships. When
combined together, these changes can reduce the
proportion of emissions by 50% below "business-
as-usual" by 2050, which would mean that the
amount of emission remain at approximately
current levels, despite a very large increase in the
shipping fleet by the mid-century. International
shipping complicates global political efforts to
reduce emissions.

g ’ Vessel Owner
¥/ Vessel Flag
'/ Intemational Trade

——d

United
States

Figure 4. Comparison of International Trade (Percent of Global Value of Merchandise Trade), Vessel Flag
(Percent of Global Deadweight Tons, DWTs), and Vessel Owner (Percent of Global DWTs) by Country
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Working with transnational actors will be an
important step towards creating meaningful global
regulations. International and domestic shipping
plays an important key role in a globalized world,
moving goods within and between countries.
Global demand for the transport of goods between
the markets of international trade has increased.
From 2000 to 2007 the volume (in tons) of world
merchandise exports increased by an average 5.5%
per year (almost twice the rate of world GDP), with
the fact that more than 80% of trade is transported
by ship (WTO, 2008; UNCTAD,

2008).
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3. FUTURE OF SHIP'S PROPULSION

In the long term perspective, depending on
technological development, the industry believes it
will succeed and provide a greater reduction in
discharge of greenhouse gases in the atmosphere.
In the near future it is expected that the shipping
will still depend on fossil fuels. Although today the
shipping industry is energy-efficient, further
improvements in the technology of the hull,
engine, propeller design, will allow for less fuel
consumption with that lower emissions. There is
also the possibility of using waste heat to reduce
consumption. Better operational measures (better
speed control through the voyage) will also
contribute to reducing fuel consumption and it will
be in accordance with the SEEMP. The shipping
companies also have a good reason to reduce fuel
consumption, which contributes to CO, reduction.
The reason for that is the cost of bunkering, which
represents a significant part of operating costs,
and which is an increase of about 300% in the last
5 years. It is expected that marine bunker prices
will remain high. In addition, it is expected that the
price of marine fuel will increase by 50%, as a
result of increased use of distillate fuel, which will
monitor the implementation of the new IMO
regulations (MARPOL Annex VI) to be applied on a
global level in areas that control the emission by
2015 (UNCTAD, 2009). In different parts of the
shipping industry — ship-owners, shipbuilders and
classification societies are conducting researches in
order to reduce C0O, emissions for new and existing
ships, which were primarily related on the
reduction in fuel consumption. Shipping industry is
also investigating in a number of alternative fuel
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sources to reduce CO, emissions. Overview of the
possibilities for reducing GHG given by the leading
companies included in a marine industry is
presented by the Table 2.

Table 2. Overview of the possibilities for
reducing harmful emissions

Measure/Method |CO, NOX SOX
Scrubber sys -3% -98%
LNG Powering -25% -35% -100%
Water in fuel +2% -35% +2%

Source: Green ship of the future concept study

The figure does not show the effect, when the
measures and methods are combined in a ship. The
effect of combinations depend on ship type, size,
and finally but not least of the actual combination
of technologies used in an actual project.

3.1.  Eco friendly fossil-fuel systems

Industries market leaders suggest green solutions:
e M.E. Exhaust gas scrubber

MGO fuel (Marine Gas 0il)

Combined LNG/HFO

Water in fuel

3.1.1 M.E. Exhaust gas scrubbers

The exhaust gas scrubber system removes sulphur
oxides and particulates from exhaust gas. The
scrubber system is a hybrid system being capable of
operation both on fresh water as well as sea water.
The shift between these operation modes can he
made as flying changeover while the scrubber is in
operation controlled by GPS signal informing about
the position of the vessel. Normal operation of the
scrubber system is done by means of a control
panel placed in the engine control room. The
scrubber can be operated in automatic mode or
semi-automatic mode. When operating in auto
mode, the ‘engines running’ signal starts the
scrubber, and the signals from the ship’s Global
Positioning System (GPS) determine whether the
scrubber operates in seawater mode or freshwater
mode in a predefined manner. Normally the
engines fuel flow index determines the amount of
sea water used in the scrubber and/or the caustic
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soda dosing to the system if in fresh water mode.
The performance of the scrubber is measured
continuously, and the adjustment of the different
operational parameters is controlled accordingly

[9].
3.1.2 Shift to low sulphur fuel

In case of operation in ECA, the vessel will shift to
low sulphur fuel in order to comply with the
prevailing emission requirements. Low sulphur fuel
referred to in this study comprises fuel with not
more than 0.1% sulphur in the case of ECA
operation as of 2015. In addition, it comprises fuel
that will satisfy the global sulphur cap of 0.5% as
of 2020 (or 2025). For simplicity reasons, all of
these low sulphur fuels are referred to as ‘MGO’
(marine grade oil, i.e. distillates). The expectation
is that the price difference between 0.1% and
0.5% sulphur fuel will be limited.

3.1.3 LNG and Diesel

Operating LNG tankers on LNG is not new. There
are many years of experience in operating LNG
tankers on the “Boil off gas” using steam turbines
and Dual Fuel Diesel Electric (DFDE) engines. The
most crucial aspect for the future success of LNG as
a fuel is the implementation of, and adherence to,
adequate safety standards. Both the technical and
emotional aspects of safety must be fully
addressed, to ensure all persons involved in LNG
handling are equipped with the correct information
and can respond in the correct manner. For
technical safety aspects, unified standards and
specifications can go some way in ensuring safe
LNG operation. Harmonisation of standards both
for LNG bunkering (ISO 28460), and for LNG as a
fuel (IGF code), will ensure consistent safety
standards for vessels operating with LNG [9]. On
the emotional side, training of the crew in LNG
handling and operation of LNG specific equipment
is required, for example ME-GI training courses will
be available, and equipment vendors will offer the
same. Onshore staff will also require similar
training, and in the case of LNG bunkering, the
responsibilities of personnel must be clarified to
ensure a safe process. A further issue is the public
perception of LNG which is harder to address
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directly but nonetheless important to maintain that
LNG is a safe alternative fuel.
Availability of LNG is also an important issue to
consider when investigating such a conversion, and
many projects are underway to develop LNG
bunkering terminals at ports.

3.1.4 Water in Fuel - WIF

Water in fuel decreases the NOx because the
highest temperature is lowered due to the high
heat capacity of vapour compared to ambient and
the heat absorption by water vaporization. It has
also been observed, that the formation of PM is
lowered when WIF is used, which can be explained
by the phenomenon of micro-explosions or
secondary atomization of emulsified fuel. This
occurs, because the boiling point of water is lower
than that of the surrounding fuel oil. The overall
effect of the improved mixing of fuel with the
combustion air is a decrease of the final CO, THC
and PM concentrations [9]. The improved mixing is
also due to an increased momentum of the
vaporized fuel jet (the mass is increased due to
addition of water), which also improves the
mixing. The presence of water in the fuels leads to
a potential ignition delay, which means that more
time for premixing of fuel and air is available. The
last effect of WIF is an increased amount of
hydroxyl radicals due to the higher water
concentration.

3.2 Price analysis for given examples

Scrubber vs. LNG vs. MGO for the ships already in
use:

Table 3. Scrubber fitting on existing ship

Scrubber machinery and equipment 2,600,000 USD

Steel (150t) / pipe / electrical
installation and modification

2,400,000 USD

Design and classification cost 500,000 USD
Off-Hire (20 days @ rate 17.000 | 340,000 USD
USD/day)

TOTAL 5,840,000 USD

Source: Potential of bio fuels for shipping
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Table 4. Dual Ing/fossil fuel engine fitting existing
ship

LNG machinery and equipment, main | 4,300,000 USD

engine conversion

Steel (300t) / pipe / electrical
installation and modification

2,000,000 USD

Design and classification cost 500,000 USD
Off-hire  cost 40 days@17,000 | 680,000 USD
usD/day

TOTAL 7,560,000 USD

Source: Potential of bio fuels for shipping Current
MGO prices are about 900USD/MT.

Complete cost analyses depend on how much time
ship spends in the ECA, whether if the ship is new
build. It is possible to apply dual fuel and scrubber
system on existing ships to reduce GHG.

Scrubber system can be used both on main and
auxiliary engine and if it is used parallel with MGO
results can be most encouraging, although one
must be careful about MGO/LNG fuel spread per
MT.

Dual fuel system is in start more expensive for
about 1,720,000 USD and is also dependable on
MGO/LNG fuel spread per MT. Dual fuel system is
more attractive if it is applied on newly build ship
because of too many off hire days later on. As for
now for the ship-owners it is cheaper to go only
with MGO until 2020 when sulphur cap is expected.

3.3 Hybridization marine

applications

options  in

There are many combinations of hybridization
options. An effective power plant hybridization
option is wind turbines and solar panels like on
Figure 5. This is an easy plug and play option to the
DC Power Grid concept. Solar panels are virtually
maintenance and are ideal for charging storage
batteries presented in Figure 6. There are designed
to convert sunlight into electricity. The current and
power output of a solar panel or photovoltaic
module is approximately proportional to sunlight
intensity. At a given intensity, a module’s output
current and operating voltage is determined by the
characteristics of the load. If that load is a battery,
the battery's internal resistance will dictate the
module’s operating voltage. Wind turbines and
solar panels can be mounted in various
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configurations on-hoard a wide variety of vessels to
harness wind and solar energy which is very
abundant out at sea. The type of vessel will
determine the best configuration for optimizing the
available energy.

Another hybridization option is the use of super
capacitors. Super capacitors can provide stahility
and efficiency to the DC grid. A super capacitor can
provide a few seconds to a minute of reactive
power in cost effective package. A 20 foot
container can provide 1MW of power for 1 minute.
Super capacitors have a longer life than lithium
battery hanks and are ideal for shipboard
application because of their superior high power
charge/discharge cycling with lifetimes over a
million charge/discharge cycles at 100% depth of
charge.

Fuel Cell technology could also be integrated as
part of a hybrid solution for example, propulsion
systems in conjunction with combustion engines.
This technology using natural gas as fuel offers
ultra-low emissions and high thermodynamic
efficiency which makes for an excellent application
for coastwise shipping, inland waterway and
offshore applications and operations inside the
North American Emission Control Areas. The high
operating temperature of Solid Oxide Fuel

Figure 5. Aquarius eco ship



SUSTAINABLE MARITIME TRANSPORT

Leo Zizi¢, Maja Kréum, Zvonimir Saki¢

Figure 6. Solar Ferry Concept

efficiency which makes for an excellent application
for coastwise shipping, inland waterway and
offshore applications and operations inside the
North American Emission Control Areas. The high
operating temperature of Solid Oxide Fuel Cell or
SOFC technology enables co-generation where the
high value exhaust heat can be utilized in marine
applications to produce electricity, steam and
cooling—even freezing, depending on the vessel
type. Recovery of the waste heat which is a by-
product of the chemical reaction can raise the
efficiency to as high as 90%. Additional by-
products’ of the chemical reaction include water,
electricity and small amounts of NO, depending on
the fuel source. Fuel Cell benefits include high
efficiency (40-60%), ultra-low emissions, low
noise, no vibrations, co-generation, fuel flexibility,
high part load efficiency, high reliability and
availability. Marine Fuel Cell Units can be installed
on many types of vessels including offshore, short
sea feeder, ferries and others. These highly
efficient units can be operated with LNG or
methanol and in the future with diesel oil. The
power range and quality is sufficient for application
as auxiliary power units for hotel load, power for
harbour mode, hybrid solution for propulsion
together with ship’s main engines and main power
source offshore vessels using dynamic positioning.
Smaller vessels such as ferries and tugs could also
benefit from fuel cell technology as the main power
supply. Typically fuel cells don't respond well to
transient loads, which could be a problem when
being applied to propulsion. However hybridization
of a prime mover can improve transient response.
High exhaust temperatures of the units make for an
opportunity to add waste heat recovery systems for
improved efficiency.
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Power plant hybridization is also possible using
lithium polymer ion batteries. These batteries have
been used for commercial and military marine
applications. A typical battery bank will include a
battery management system with connecting
cables and communication harnesses to the vessel
systems. The battery modules can be combined to
produce megawatts of power that can replace a
prime mover. These battery banks can act as the
sole energy source for low load situations, handle
peak loads without starting standby generators and
act as an energy buffer. This energy buffer will
optimize fuel consumption, emissions, lifecycle
cost and transient response to power demands.
This is especially important for gas engines which
have slower transient response than their diesel
counterparts. Auxiliary drives can easily be
integrated in the DC grid system using inverter
units for auxiliary motors lowering system size and
power consumption. The batteries themselves are
100% biodegradable.

3.4 Systems without fossil fuels

3.4.1 Fuel cells

A fuel cell utilizes basic electrolytic properties of
oxygen and hydrogen molecules to produce
electricity. The transfer of electrons between the
molecules can be used to supply direct current
power. The supplied electrical power will be
continuous as long as both oxygen and hydrogen
flows are maintained and constant. The only waste
by-product produced by this ideal system is pure
water. Unlike batteries that also use this
fundamental principle, this cell will not degenerate
over time. This hypothetically provides a
permanent electrical power supply needing minimal
support, and requiring only the provision of a fuel
and oxygen supply. Fuel cell power systems have
attracted attention because of their potential for
high efficiency, low emissions, flexible use of fuels
and quietness. Application of fuel cell technology
to the transportation field in general and marine
transportation field in particular is still in the early
exploratory stage. A unique problem related to
transportation applications is the need for quick
start up and rapid large power variations during
operations. [1].
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Figure 7. Fuel cell principle

A fuel cell power pack consists of a fuel and gas
processing system, and a stack of fuel cells that
convert the chemical energy of the fuel to electric
power through electrochemical reactions. The
process can be described similar to that of a
battery, with electrochemical reactions occurring at
the interface between the anode or cathode and
the electrolyte membrane, but with continuous fuel
and air supplies, see Figure 7. Different fuel cell
types are available, and can he characterized by the
materials used in the membrane.

3.4.2 Bio fuel

Bio fuels are currently glohally available; they can
be produced from many abundant types of
biomass, and they can be optimized to match the
existing distribution channels and applications of
fuels in all forms of transport. [2]. Most commonly
used and produced bio fuels are biodiesel (from oil
containing agricultural crops) and bio-ethanol
(from sugar or starch containing agricultural
crops). Bio fuels are one of the options to minimize
the effect of ship emissions on local air quality.
Therefore IMO evaluating if and how bio fuels could
be used in the shipping sector as an alternative
fuel. To determine the potential of bio fuels for
ships, a clearer picture is needed on technical and
organizational limitations of hio fuels in ships, both
on board of the ship as in the fuel supply chain to
the ship. Economic and sustainability analysis of
bio fuels should be included in this picture, as well
as an overview on current and potential policy
measures to stimulate the use of bio fuels in

shipping.
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Interviews with shipping and bunker fuel industry
revealed that hiodiesel could probably be mixed
without adaptations up to about 7-10% in the
current supply chain. Application of low hlends of
biodiesel in distillate marine fuels could be
introduced relatively easily. Bunker fuel suppliers
can decide to include a small fraction of hiodiesel,
if accepted by the client.

The application of biodiesel as marine fuel two

technical bottlenecks that are potentially

problematic are often found in this applied tests

[2]:

e Biodiesel acts as a solvent and has a tendency
to soften and degrade certain rubber and
elastomeric compounds which often are used in
older engines. Therefore at higher blends,
rubber hoses and seals and other materials used
in delivering and transporting the fuel through
the ship may need to be replaced with
synthetic, hiodiesel resistant material.

o Biodiesel potentially removes deposits in the
fuel system left by petroleum diesel, which
could then clog filters. Filters should thus be
checked and cleaned regularly. Alternatively,
the fuel tanks should be cleaned prior to using
biodiesel filling.

Also there are some technical challenges around

biodiesel:

e A tendency to oxidation and long-term storage
issues;

o Affinity to water and risk of microbial growth;

o Degraded low-temperature flow properties;

e BIO material deposition on exposed surfaces,
including filter elements.

For the last 20 years DME (di-methyl ether) has
been a known substitute for diesel. It has been
tested on small engines but this is no guarantee for
its suitability for use in larger engines. [6]. Based
on interviews with parties in the shipping sector
the following items are of importance concerning
DME as a possible alternative shipping fuel. [4]

Fuels like DME, LNG and methanol that have a low
flashpoint require a lot of attention in order to
manage and prove their safe use and are therefore
probably more suited for new build ships and
engines. Infrastructure is missing to introduce DME
in ships. Industry proposes to produce DME on-
board from methanol, by means of a relatively
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simple chemical installation. Furthermore, the on-
board chemical installation, however simple, will
require operation by dedicated and skilled
personnel. In view of decreasing manpower on-
board of ships, this option may not be realistic.

Vegetable oil (SVO) is suitable for replacing
residual fuels 51. It is unknown if the vegetable oil
has been tested for marine application, but there is
some experience with land-hased power stations
that replaced HFO with vegetable oil, e.g. with
engines from Man B&W and Wartsila.

Man B&W state that diesel engines designed for
heavy fuel oil can be run on vegetable oil without
problems, whereas engines designed for marine
diesel or gas oil may have problems though due to
higher density and viscosity of the vegetable oil.
[3]. Wartsild has approved its engines to run on
vegetable oils (within certain specifications).
Rather, vegetable oil would be applied as a pure
replacement (100% blend) of HFO. In that case,
the bio fuel temperature has to he closely
monitored to keep the correct viscosity levels. This
ensures circulatory ability, optimal engine injection
and efficient atomisation and combustion. For
soybean and rapeseed oil, the viscosity is fine;
palm oil needs to he heated hefore application to
ensure a lower viscosity. An advantage of the
application of vegetable oil is that less energy is
needed for the preheating of fuels. This would
result in a net fuel saving (on energy basis). As
discussed above, the application of vegetable oil
does imply some adaptations in the ship's fuel
system and operation. Therefore, vegetable oil can,
at first, only be applied to dedicated fleets with
well-informed personnel and small operational
changes.

Bio-methane or bio-LNG could be an alternative to
LNG (liquefied natural gas) which gains increasing
interest in the shipping sector. It could connect to
existing and upcoming LNG terminals in Europe.
Bio-methane would bhe applied in exactly the same
way as hio-LNG and therefore not lead to any
additional challenges. In principle bio-methane
could also be applied as CNG (compressed natural
gas). This would have the following disadvantages:
e High pressure of 200-250 bar in gaseous form;

e Bulky storage (3 times LNG);

o \ery expensive storage (strong, heavy vessel);
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o High pressure fuelling difficult and slow;
e And requires a bunker station with at least 10
times storage to avoid large pressure.
Bio-ethanol is produced all around the world in very
large volumes, larger than biodiesel. In some
locations, hio-ethanol is cheaper than gasoline
(without incentives). In South America and South
Asia it is produced from sugar cane, in the USA
from maize and in Europe from wheat, maize and
sugar heet [10]. The final product quality is rather
independent from the feedstock. Bio-ethanol is not
a logic option for diesel engines. It is a poor diesel
fuel, with low cetan number, low energy content; it
is corrosive and has a poor lubricating ability.
Nevertheless, it is possible to apply ethanol in
diesel engines, as a neat fuel. There is much
experience in Swedish busses (Scania engines)
running on ethanol. This option requires
modification of the engine, namely the
introduction of a glow plug ignition, and an
ignition improver must be added to the ethanol.
For introduction into shipping, it would therefore
be recommended to introduce bio-ethanol in
blends only and for high speed, auxiliary engines.
Pyrolysis oil is potentially very cheap, because it
can be produced from any biomass/ residue and
anywhere around the world. Several Wartsild heavy
fuel engines are running on pyrolysis oil. [2].

3.5 Greenhouse gas halance

Mentioned bio fuels were analyzed on their
sustainability compared to marine fuels. Two main
items are discussed here: the greenhouse gas
balance of bio fuels compared to the fossil
reference, and the emissions to air. For every
selected bio fuel the greenhouse gas balance was
determined for the different biomass resources
which could lead to the selected type of bio fuel.
The full greenhouse gas balance overview per hio
fuel type is presented on Figure 8.
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Figure 8. Overview of ghg balance comparison
between selected bio fuels and fossil reference

4. COST ANALYSIS OF DIFFERENT FUEL
TYPES

Figure 9 shows the market prices for biodiesel and
several fossil derived diesel fuels over the past two
years. The trend of future prices is impossible to
predict. After the oil record of 145 USD/barrel in
July 2008, prices have gone up and down between
35 and 100 USD [12]. Nevertheless, it is widely
assumed that oil prices will increase in the next
decades and that they will be increasingly more
volatile as example shown in Figure 9.
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Figure 9. Historical prices for fuels without tax

Production costs of bio fuels are still more
expensive than fossil marine fuels. However, the
uncertainty in technological development, scaling
and therefore cost reduction could lead to a
competitive situation, if marine fuels are to be
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increasing in price, and if the obligation incentive
for bio fuels remains within the renewable energy
directive.

Operational costs are of major importance to ship
owners and are largely dominated by the fuel costs
(up to 50%). If Member States allow in their
translation of the RED (Renewable Energy
Directive) that bio fuels can also be introduced to
the shipping sector to meet the obligation,
biodiesel in ships would be evenly cost-effective as
introduction in the road sector, based on the
perspective of the obligation owner. It could also
be the case that bio fuels are cost-economic
beneficial if sulphur restrictions are increasing for
marine fuels, especially the cheaper and widely
available bio fuels like straight vegetable oils and
biodiesel.

5. CLIMATE FINANCE

Climate finance is an important component that
could help the shift towards low-carbon and
climate-resilient transport development [11].
(Climate finance relates to funding that can be used
to support climate change mitigation and
adaptation activities. It encompasses both public
and private sources of finance and can be used to
support activities in all sectors of the economy in
both developed and developing countries [11].
Consequently, climate finance can be used to help
achieve the shift and scale-up of funding for
sustainable low-carbon freight transport that
directly contributes to the enactment of sustainable
development on a larger scale. Yet, climate and
environmental concerns are not usually given all
the necessary attention when evaluating transport
investment projects. Generally, cost-time analysis
remains the most significant focus in a project
appraisal. There are, however, several sources and
mechanisms of climate finance that can be applied
in transport sector today (Figure 10). These
mechanisms can be grouped into two categories:
the carbon market and climate funds.
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Figure 10. Climate finance mechanisms

5.1. Carbon markets

Carbon markets are mechanisms that provide an
incentive to reduce GHG emissions by creating a
market for emissions allowances and credits. The
carbon market channels financial resources to low-
carbon investments through, inter alia, project-
based mechanisms such as the Clean Development
Mechanism - CDM (regulatory/ compliance market)
and voluntary markets. The CDM projects are
supposed to contribute to sustainable development
in developing countries, and also generate real and
additional emission savings. The barriers which
currently prevent the application of CDM projects
in the transport sector relate to the size, scope and
complexity of the sector itself. The narrow
approach to measuring the mitigation potential of
policy actions (and the associated incremental
costs), together with the lack of data to allow for
the measurement, reporting and verification of
mitigation actions, limits the transport sector's
access to this source of finance [11].
Nevertheless, within the context of the ongoing
negotiations on climate change, the design of
financial instruments is becoming increasingly
concentrated on tools that can be applied to the
transport sector, something that the existing
instruments such as CDM have not succeeded in
covering.

5.2. Climate funds for sustainable freight

transportation

The term climate funds designate financial
resources, investment funds and financing
instruments that can be used to address the
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adaptation and mitigation of the climate change
impacts activities. Recently, there has been a
proliferation ~ of  climate fund initiatives
(multilateral and hilateral), which seek to mitigate
climate risks and help the most vulnerable adapt to
climate change. Although not specifically devoted
to transport, several of the existing climate funds
can be used for the mitigation of GHG emissions or
to reduce the negative effect of impacts activities
in the transport sector. These include, for example,
the Global Environment Facilities, the Clean
Technology Fund, the Global Climate Change
Alliance, the Inter- American Development Bank
(IDB) Sustainable Environmental Climate Change
Initiative, the ADB Climate Change Fund, and the
ADB Clean Energy Fund. Many of the funds include
a sunset clause that stipulates the necessary steps
that will be taken to conclude operations once a
new UNFCCC financial architecture takes effect. It
is, however, far from clear what the future funding
landscape will Took like in the post-2012 regime.
For sustainable freight transport, climate finance
can be an important tool to support activities
targeted to reducing GHG emissions[11]. The
range of eligible activities is broad and
encompasses supporting programmes, policies,
projects and enabling measures and strategies.
However, given the unpredictable size of climate
finance and the conditionality associated with it,
direct funding to support large infrastructure, even
by way of co-financing, is probably out of range.
Yet, climate finance can have a particular impact
where sustainable freight transport programmes
require funding from a combination of sources and
when the availability of climate finance can push an
activity beyond the tipping point that determines
whether or not a given project can be implemented
[11]. Climate finance instruments can also be used
as a leveraging device that can help promote
sustainable freight transport in several ways,
including by awareness raising and capacity
building, supporting national assessment and policy
reforms, implementing pilot measures, identifying
and implementing pilot projects, making marginal
projects financially viable, and leveraging other
funding flows.
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6. CONCLUSIONS

Nearly 100 000 ships of different purposes, age,
size and energy efficiency are in use every day. The
world today would not be possible without
transportation on daily basis; maritime transport is
considered to be environmentally, ecologically and
economically friendliest way of moving large
quantities of cargo. Despite to that IMO is pushing
limits considering harmful emissions from ships and
it is highly criticized because of it. Nevertheless
MARPOL Annex VI and its revision are setting new
limits for the fuel sulphur and NOX content.

The fact is that there are not enough resources for
implementing a complete biodiesel scheme for
entire fleet, and manufactures are not still ready to
put out warranties on ships engines to run on hio-
fuels. The only way to use hio-fuels for now is to
find right mixture of bio-fuels and fossil fuels as an
interim solution until proven good. From a
technical integration point of view, small
percentage biodiesel blends (up to 20%) with
MDO/MGO seem the most promising fuel for
shipping.

Fuel cells will be used in wide range of products,
however they are not fully commercialized yet.
Considerable investment is still needed in research,
development and manufacturing to reduce the high
costs and improve functional performance and long
term reliability. Fuel cells must be competitively
priced, reliable, and durable if they are to be
accepted hy the maritime industry. They will be
competing with other types of power plants,
especially with well-established diesel-electric
plants, for a share of the marine market.

For now most likely choice for ship owners who do
their business “without of flags of convenience” is
to huy costly MGO and run their on ships on it
during the stay in ECA or rebuilt their ships and
improve measures for reducing GHG and other
dangerous emissions as stated.
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ABSTRACT

Putting emphasis on the Moodle platform as a contemporary model of teaching, which is used at the Faculty of Maritime
Studies Kotor, in this study we have investigated how students perceive such an alternative model of teaching through
the use of different learning styles. The study has shown that individual learning styles and experience of e-learning are
statistically significant. All that contributes to greater efficiency and improvement of active teaching models.
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1. INTRODUCTION

The teams consisting of engineers and
psychologists have found relevant information
regarding the optimization of handling different
machines and efficient transmission and reception
of information during the Second World War. The
relevant fact is that in the transmission and
reception of information there is a limitation
caused by the addition of technical nature and
cognitive systems. Attention, selection and
optimization of information transfer, represent a
major problem for further research. So important
obtained data indicate that these, as well as further
steps of research, should be considered an analogy
between abstract communication system and style
of functioning sensory-nervous system.

It is generally known that learning runs through
every human activity. A large number of factors
that play a role in indirect sign of learning. First of
all, the perception of the primary information
processing and individual ability of each individual.
Perception has a strong relationship with
intelligence, because intelligence is capable of
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adapting to the new situation helps to perceptual
stimuli connect with past experience. An additional
factor is motivation, because each individual has in
each cycle of life more or less defined primary and
secondary motives (Kolb, Fry 1975).

2. INFORMACION TECHNOLOGY

Today, we live in an information world where
production, processing and storage of knowledge
are important factors of the complete social
progress.

In the last few decades, the development of
information technology has recorded tremendous
growth and every day there are more in progress.
The central position of technological development
occupies a large system of information and
communication technologies. The integration of
systems, standardizing equipment, distribution and
internet speed depends on the further development
of information technology. To take full advantage
of modern computer systems it is essential that the
processes in business are properly created. Thus, a
prerequisite for the successful implementation of
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modern ICT (information and communication
technology) is a good business organization. The
18th century is treated as the beginning of
distance education although greater application is
gained with the development of the Internet. Ease
and speed contributed to the emergence of a large
number of formal and informal institutions that
practice this kind of education. The flexibility of
this kind of learning proved to be a main priority
and as a very good way to close the knowledge to
the large number of people.

3. ATTITUDE

According to Dunderovi¢ (2004) the attitudes are
relatively permanent emotional tendencies, value
and action relationships with people and
phenomena. According to Rot (2004), they may
simply be defined as the willingness to react to
certain events, the positive or negative way. Every
man is determined by its structure of attitudes. In
this way man adapts to the environment and form
his own experience of it, and all of this makes the
willingness to engage (Siber, 1998).

Allport (1936) makes a division of 4 models of
attitude formation: mechanism of differentiation,
integration mechanism, the mechanism of
identification and mechanism of trauma. Kac
(1959) speaks of the four functions of attitudes:
the adaptation function, the function of ego-
defense, function of value-expressive character and
function of cognition.

An important driver of distance education was the
development of the telegraph and postal services.
The university who first enabled distance education
was the University of London. At this University
1858th the program was established for distance
education (External Programme), which allowed
students to come to a degree without having to
attend classes at the institution.

4. E-LEARNING

E-learning can be defined as the application of
information and communication technologies in
education. E-learning or distance learning means
that the main carrier of communication between
teacher and student separation (at different times
and in different places - the separation of
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instructors - tutor of the student). It must include
two way communication hetween teachers and
students that aims to facilitate and support the
process of education. Technology is used as an
intermediary in  the necessary  two-way
communication.

E-learning consists of three main parts.

4.1. LMS (Learning Management System)

LMS is a set of standardized components for
learning, designed to connect learning with
existing IT systems within an organization or
through a web portal for learning.

The software that forms the basis of LMS manages
all elements of teaching and records all parameters
required for process monitoring. Based on these
parameters, it is possible at any time to monitor
the progress of each employee or group, and at the
end of the Educational Process reliably measure
and analyze performance. The student system
access from your computer and included in the
teaching process at a time when it is most
convenient. According to the teaching program the
module for learning and teaching approaches is
selected (lesson).

The process is controlled and monitored by the
LMS. The time of the access to the module, the
success of learning steps, time spent and the final
results are recorded. Data is recorded in a database
and are available for analysis and presentation of
the different users (project manager, mentor
teaching, management ...). The system keeps track
of all participants within the stipulated time, allows
communication through the system: one to one,
one to all, all to all, provides an insight into the
details of previous education and experience of
participants from other groups
(http://www.herridgegroup.com/pdfs/lcms.pdf).

4.2. Content

Content is an essential part of the learning process.
Modules for learning are not static but are
intelligently guided by auditory and visual
application with interactive feedback that leads
students toward the goal of the system simulated
real-life situations. Errors are signaled to the
attendants immediately and are used as a means of
direct teaching. Attended the goal can be reached
only if all the steps correctly made.
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Each module can be accessed as many times as

necessary to the final result is satisfactory.

4.3. Co-operation (COLLABORATION)

The communication within the system s
multidimensional. ~ The  primary goal of
communication is cooperation (collaboration)
students and mentors teaching, and students
themselves. Since these two methods are aimed to
the same goal the harmony of the communication
process is achieved. Collaboration provides control
systems and enhances learning, since the learning
remote station (the computer and the student)
connects the community gathered for the same
purpose. Sharing experiences and advice is
invaluable. Collaboration tools are e-mail forum
(questions / answers / comments), chat (direct
discussion), etc.

Registered sites 68352
Countries 235

Lourses

Quiz questions 168585683

Figure 1. Statistics Moodle platform in the
world(https://moodle.org/stats/ 15/02/2014.)

5. MOODLE (MODULAR OBJECT-ORIENTED
DYNAMIC LEARNING ENVIRONMENT)

Moodle is a software solution for the production
and maintenance of online courses through the
Internet. This is a free, open-source platform for e-
learning. This platform is very popular. She herself
has over 57 million users. According to many
surveys that have heen published on the Internet,
Moodle is one of the most accepted platform in its
segment. Moodle is a modernized providing the
best tools to manage and promote learning. The
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built-in functionality that allows exactly the same
work practices whether the two users, tens and
hundreds or a few thousand active users. Because
of its scalability has found its application in both
residential customers who provide courses and a
small number of users to large systems.

6. MODELS OF LEARNING

Each individual is unique in their own way. With its
idiosyncracies, everyone has a particular style of
learning that suits them in acquiring information.
Two blank lines should be left after the figure
caption. The example is shown below.

6.1. VAK model of learning

This model was created as a result of accelerated
learning process in the world. It has its continued
development. Despite the many advantages that
this model contains,it has its disadvantages. Many
researchers consider it more a tendency than style.
Any individual who is engaged in learning using
three sensory channels (visual, auditory and
kinesthetic), through which it is possible to receive
new information and experience. One, possibly two
of them are more dominant in the cognitive
processing of information. Dominant and also the
most effective means for adoption information.
However, an individual style that can deal with
mastering one type of material, while the second
may be the more appropriate a different style.
According to the theorists who advocate this style
of information is hest presented in a way that will
be represented on all three styles. And thus it gives
everyone the ability to (Honey, Mumford, 1992).

6.2. Felder- Silverman mode |

In order to achieve the most effective learning we
combine learning styles. According to scientists
Richard M. Felder and Barbara A.Silverman there
are styles that are inherently opposed and because
of this opposition are working well. These two
scientists presented the view that no one is using
only one style of teaching and learning and in order
to make them to be of a high quality and
comprehensive people combine styles. According to
the Felder-Silverman's theory the following styles
have been developed (Felder, Silverman, 1988):

1. Active and reflective learning style;
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2. Sensory and intuitive learning style;
3. Visual and verbal learning style;
4. Sequential and global learning style.

7. METODOLOGY AND RESULTS OF THE
RESEARCH

The survey was conducted on a sample of 100
respondents. The initial case of the study is to
assess the nature and distribution (direction and
intensity)of learning styles, on the one hand and
the general attitude of e-learning on the other.

The scientific goal - to determine how learning
styles, as independent variables influence on the
overall satisfaction about e-learning as a
dependent. The practical goal - the data can
contribute to more efficient and convenient
operation of educational institutions in the country
in terms of effective engagement of individuals
willing to work to improve the education system in
Montenegro.

The research variables are dependent (general
satisfaction ~ with e-learning included) and
independent (learning styles - VAK model and
Felder-Silverman model).

Further work will present the results of researching.
The correlation of overall satisfaction with e-
learning at the Faculty of Maritime Kotor, and two
models of learning.

In the statistical analysis, which was performed
SSPS Windows 17 program, we investigated the x2
(chi-square)-measures the difference between the
segments crossed variables, and its value should
not be higher than 10 to confirm the value of p.
The value of p is relevant in the sense that it is an
indicator of association between the variables. The
p-value is a number between 0 and 1 and
interpreted in the following way: this means that if
p is less than 0.05 and close to 0.01 indicates a
strong correlation and the likelihood of association
with 95% and 99%. C coefficient value shall
indicate the degree of correlation between the
variables
(http://www.ef.uns.ac.rs/Download/statistika/20
10-1020_testiranje_statistickih_hipoteza.pdf).

In the picture below affiliation, percentage are
clearly shown according to each type of VAK
model.
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Verbal 29% Auditive 35% Kinestetic 36%

VAK

® Verbalni
B Auditivni

Kinesticki

Figure 2. Percentage of VAK model

Table 1. General satisfaction with e-Learning and
VAK model

General satisfaction and visual type VAK model
x2=13,546 df=2 (=0,455 p=0,034

General satisfaction and auditory type VAK model
x2=2,985 df=4 (=0,149 p=0,567

General satisfaction and kinesthetic type VAK model
x2=2,098 df=4 (=0,201 p=0,621

From Table 1 we see that the general satisfaction
with e-learning (positive attitude about the same)
and the verbal type VAK model was found
statistically significant at the 0.05 level (p =
0.034), which implies that with 95% confidence
that respondents to the VAK model belong to the
type of visual feature. Visual respondents have
positive attitudes toward e-learning because it
itself mostly runs this kind of creativity, reasoning,
leaves room for idiosyncratic experience and
convergent thinking. Next, jumble materials
Moodle's platform placed, comhining chart,
diagram, written material induces human
visualization. In the other two types there is no
statistical significance or positive correlation. In
cases where there is no statistical significance was
not possible to make any conclusions about it,
because that would fall within the subject matter of
speculation.
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Figure 3. General satisfaction with e-Learning and
F-S model

Table 2. General satisfaction with e-Learning and
F-S model

General satisfaction and visual / verbal
x2=8,988 df=2 (=0,235 p=0,045

General satisfaction and active / reflective
x2=5,653 df=2 (=0,198 p=0,091

General satisfaction and sensory / intuitive
x2=3,121 df=4 (=0,482 p=0,403

General satisfaction and sequential / global

x2=1,954 df=4 C=0,607 p=0,620

From Table 2 we see that the positive correlation
between the variables satisfaction of e - Learning
and visual / verbal style is found. This is a very
important indicator , because as we have seen in
the theoretical part of the visual / verbal style is
almost equivalent to the visual style of the VAK
model.

This result is not only important for the efficiency
of a practical aim, but also confirms that equivalent
among different models of learning. In Felder -
Silverman model the results indicate a positive
correlation of visual type, according to the general
satisfaction of e-learning at the level of 0.05
(probability of 95 % ) - p = 0.035 . This means
that with 95 % confidence that the respondents
belonging to the visual / verbal learning style FS
models have the highest satisfaction of e-learning.
Although the value of x2 = 9.543 tends to a larger
sample would be higher and would strengthen the
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correlation. That means that with the larger sample
( for example 200 subjects ) , the value of x2
would go over 10, and it is known that the value
which is greater than 10 is more reliable.

8. CONCLUSIONS

As you can see, the results show that the
correlation examination of general satisfaction with
e-Learning and learning styles, and the VAK model
and Felder-Silverman model correlation was
observed in both cases with a visual learning style
This implies that it is important in the pedagogical
terms take into account what kind of motivational
material responds to students. As we know, except
by adopting a knowledge and transmitting the
knowledge that there is a bridge in the form of
learning style that plays equally important role.
Implications for the organization of adequate
productive classes have a clear purpose and
structure, learning material, which must be clear,
interesting and logical, the course must have a
clear concept, simple form and aesthetically
appropriate, clear instructions, with discussions
that are functional and effective, with constant
interaction and communication and motivation,
verhal-esthetic type.

Visual intelligence is a kind of ability of visual
perception, in which the individual understands
and easier adopts the visual material of our
knowledge in a variety of formats, contexts,
forms... Individuals who have expressed this kind
of intelligence they have their own style of
learning, thinking and impressiveness of mental
presentations in the cognitive system. They think in
pictures, remembers in pictures and most reliable
material for learning, for them, it should be
presented in this style. The moment when such an
individual is trying to pull information from long-
term memory, resorts mnemonic visualization and
creating images in the mind. This kind of capability
has a good disposition to work with geometry,
operations with spatial reference, and the
adaptation to the unfamiliar environment. Easier to
interpret diagrams and maps of the written
material. respondents tended visual style love to
draw and match three-dimensional objects.
Possible areas of interest are engineering,
architecture, sculpture, visual art, mechanics, etc.
All of this leaves room for further research and
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thinking on the same or similar topics, but is also
the argument that e-learning have specific
attractive model of teaching that excites the visual
perception of the individual. The complexity of the
content of written, pictorial or other material
acting as motivational factor for the verbal type of
student / learner. It is important to note that,
although the student / student belongs to the
visual learning style, needs to develop and
stimulate other styles, as much as possible, because
it is relevant that he sees the difference between
the styles. Seeing individual differences and
understanding what his more corresponds to the
adoption of different skills, thus increasing their
efficiency of organized learning.

REFERENCES

1. Allport, G. (1935) Attitudes, in A Handbook
of Social Psychology, ed. C. Murchison,
Worcester, MA: Clark University Press, 789-
844.

2. Honey, P., and Mumford, A. (1982). Manual of
Learning Styles. London: P. Honey.

3. Felder, R.M. and Silverman, L.K., 1988.
Learning and Teaching Styles in Engineering
Education. Engineering

111

4. Education, Vol. 78, No. 7, pp. 674-681.
Preceded by a preface in  2002:
http://www.ncsu.edu/felderpublic/Papers/LS-
1988.pdf

5. Katz, D. (1959) A preliminary statement to a
theory of attitude structure and change. With
E. Stotland. In: Psychology: A study of a
science.

6. Kolb, D. A. & Fry, R. (1975). Toward an
applied theory of experiential learning. Cooper
(ed.) Theories of Group Process, London: John
Wiley.

7. Dunderovic, R. (2004): Psihologija

menadZmenta, Fakultet za MenadZzment, Novi
Sad

8. Rot, N. (2004): Opsta psihologija, Zavod za
udZbenike i nastavna strestva, Beograd

9. https://moodle.org/stats/ 15/02/2014.

10. http://www.ef.uns.ac.rs/Download/statistika/

2010-10-
20_testiranje_statistickih_hipoteza.pdf

11. http://www.herridgegroup.com/pdfs/lcms.pdf



([
IM >~ 6% INTERNATIONAL MARITIME SCIENCE CONFERENCE
& Qg April 28"-29", 2014, Solin, Croatia
N

QUALITY MANAGEMENT AS THE PART OF AIRPORT
SUSTAINABLE DEVELOPMENT

Josip Paljetak, Pero Selak

(Dubrovnik Airport Zratna luka bb, 20213 Cilipi, Croatia)
(E-mail: josippaljetak@gmail.com)

ABSTRACT

Term Sustainable development has evolved from 1987 until today; from basic organizing principle for human life on a
finite planet to holistic approach for managing Economic viability, Operational efficacy, Natural resource conservation,
and Social responsibility. Today modern airports are fully featured international gateway and destination catering to the
needs of both travelers and visitors. They are an arm of the local economy focused on moving passengers and freight
efficiently. Their impact on the local economy and the environment can't be ignored and every day is more challenging.
The paper will analyze contemporary approach of Airport Sustainability; in particular Airport Quality Management as the
part of Sustainable Management Plan.
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1. INTRODUCTION

progressive environmental policies above and

During the last decades airports made an effort to beyond regulatory requirements. The expected
achieve quality as a measure to increase their outcome of voluntary environmental programs is
competitiveness. This quality goal was usually that participating airports will achieve better
achieved by trial and error, costing, to airports, a environmental performance when compared to
great deal in terms of time and money. To organize non-participants by adhering to stringent program
the procedure of obtaining and maintaining standards.

quality, a significant number of airports have Sustainability is based on a simple principle:
implemented 1SO QMS model (QMS - Quality everything needed for survival and well-being
Management System). This way the improvement depends, either directly or indirectly, on the
of quality could be obtained through standard natural environment. Sustainability creates and
procedures already tried and tested in many other maintains the conditions under which humans and
enterprises. nature can exist in productive harmony, that
One of the most striking environmental permit fulfilling the social, economic, and
developments of the 1990s has been emergence of environmental requirements of present and future
voluntary ~ approaches  for  environmental generations. Sustainable practices can reduce the
management, for example, ISO 14001 environmental impact of developed infrastructure
Environmental Management System (EMS). Under while at the same time creating financial and
this  voluntary  environmental program, operational benefits for a project and social
participating airports make commitments to adopt benefits for the community at large.

Also in aviation, there has been a renewed
environmental interest, green movement, or desire
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for sustainable development. The air transport
industry is one of the driving factors that enabled
the economic development of many regions. Air
trans-port growth is directly positively correlated to
GDP growth, locally, nationally and globally. But on
the other hand, air transport contributes to 2.4%
of total global C02 emissions from fossil fuel alone.
It is seen as a mayor emissions culprit.

2. QUALITY, SAFETY AND
ENVIRONMENTAL MANAGEMENT AT
AIRPORTS

ISO 9001 is an international standard that specifies
the basic requirements for a QMS. The two primary
objectives of the standard are to help an
organization demonstrate its ability to meet
customer and regulatory requirements and to
enhance customer satisfaction. To that end, the

standard contains key requirements clauses
focusing on (1) the QMS in general, (2)
management  responsibility,  (3)  resource

management, (4) product realization, and (5)
measurement,  analysis, and  improvement.
Originally released in 1987, the standard was
updated in 1994, 2000, and 2008. ISO 9001 is
supported by a broader family of standards. These
include SO 9000 (QMS fundamentals and
vocabulary), 1SO 9004 (QMS guidelines for
performance improvements), and [SO 19011
(guidelines for quality and/or environmental
management systems auditing). According to the
International Organization for Standardization, as

of 2009, the total number of organizations
certified to 1SO 9000 exceeded one million.

ISO 14001 (EMS) is an internationally recognized
environmental management standard that was
developed by the International Organization for
Standardization. The EMS generally consists of
internal  policies, assessments, plans, and
implementation actions that affect facilities and
their effects on the natural environment. It is must
important that EMS meets ISO's five hasic

components: conformance to the facility's
environmental policy, environmental planning
(referred to in  brief as “Plan”), plan

implementation and operation (“Do"), periodic
monitoring (“Check”), corrective action (“Act”),
and management review, which generally occurs on
an annual basis.

Up to the end of December 2012, at least
1,101,272 1S0 9001 certificates had been issued in
184 countries and economies. This in total
represents an increase of 2 % (+21,625) over
2011. The top three countries for the total number
of 1SO 9001 certificates issued were China, Italy
and Spain, while the top three for growth in the
number of certificates in 2012 were Spain, China
and Romania. In the same time, at least 285,844
ISO 14001 certificates, a growth of 9 % (+
23,887), had been issued in 167 countries, nine
more than in the previous year. The top three
countries for the total number of 1SO 14001
certificates issued were China, Japan and ltaly,
while the top three for growth in the number of
certificates in 2012 were China, Spain and Italy. A
statistics summary is shown in the Table 1.

Table 1. Number of IS0 9001 and ISO 14001 certificates in 2012 [11]

Number of
Number of certificates in
Standard certificates in 2012 2011 Evolution Evolution in %
IS0 9001 1,101,272 1,079,647 21,625 2%
ISO 14001 285,844 261,957 23,887 9%

For the airport operator, I1SO 9001 is not a static,
inflexible international standard imposed on widely
differing organizations; rather ISO provides a
standardized process that makes quality systems an
integral part of airport system.

Figure 1 shows the breadth of an airport's customer
groups. Whereas in the past the airport's main

113

customers would have been the group on the left of
Figure 1, today airports are also focused directly on
the air passengers, meeters and greeters, other
airport visitors, and users of general aviation
services. It is important to also note that the
airport's business partners and suppliers are also
their internal customers.
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Figure 1. Airport customers. [3]

ISO acknowledges the importance of satisfying the
quality expectations of both internal and external
customers. Whether ensuring prompt, high-quality
repair of facility work orders or consistent delivery
of superior services to passengers and tenants, the
ISO process can perform equally well. The reason
for this is a typical I1SO process of service
realization shown in Figure 2.

According to Figure 2 typical process groups are:
1) management processes including strategic
decisions, determination of quality policy and
quality objectives and other management tasks, 2)
processes of resource management including
determination and allocation of human resources,
infrastructure and work environment, 3) product /
Airports all over the world measure Key
Performance Indicators (KPI) in order to manage
airport quality more effectively. International Civil
Aviation Organization (ICAO) has provided
guidance on airport performance management in
two documents (Doc. 9082: ICAQ's Policies on
Charges for Airports and Air Navigation Services,
and Doc. 9562: ICAQ’s Airports Economics Manual).
In these documents, ICAO recommends that
national authorities ensure that airports have
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service realization processes which describe the
sector which the organization is in, including the
activities that are needed to produce the products
and services to internal and external customers,
and 4) measurement, analysis and improvement
processes which ensure that the product and QMS
meet the requirements and the system is
continually improved.

In terms of quality, anything that can be measured
can be managed: customer satisfaction surveys,
bond  ratings, environmental  compliance,
certification inspections, risk management and
utility costs are just a few areas that lend
themselves to quality measurement.

Performance
that those

Management Systems in place, and
systems include one or more
performance indicators in four specified key
performance areas (Safety, Quality of service,
Productivity, and Cost Effectiveness). Based on this
two ICAQ documents, Airport Council International
(ACI) has defined six Key Performance Areas
(Figure 3).

Also KPI can be defined as benchmarks which can
be used in airport benchmarking process.
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Benchmarking is a management technique to
improve business performance. It is used to
compare productivity and efficiency, evaluate
specific processes, policies and strategies and to
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assess overall organizational performance. Some of
these benchmarks could serve equally well as
foundation for an airports ISO quality program.

Figure 2. Typical QMS Processes. [1]

An added benefit of applying ISO at airport is its
relevance to an impending ICAO requirement for
implementation of a Safety Management System
(SMS). SMS is a system for managing aviation
safety. A SMS parallels the I1SO process in a number
of ways, from detailed written procedures,
assessment of deficiencies and periodic audits to
ensure compliance.

SMSs are based on the fact that there will always
be hazards and risks due to human factor, so
proactive management is needed to identify and
control them before they lead to accidents. SMS
requires creation of an internal system of oversight
to ensure the safe provision of aerodrome services.
Managing safety through creation of and
compliance with an SMS could either be part of or
an extension of an airport's ISO program.
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Figure 3. Airport six Key Performance Areas with Performance Indicators, according to ACI. [6]

Economic viability, Operational efficiency, Natural
resource conservation, and Social responsibility.

On other hand, Sustainable Development is the
development that meets the needs of the present
generation, without compromising the ability of
future generations to meet their needs. This define
Sustainahility as the state of a system, and
Sustainable Development as (the rate of) progress
of a systems toward more sustainability.

3. AIRPORTS AND SUSTAINABILITY

Sustainability is about making decisions that meet
our needs today without compromising our ahility
to meet our needs in the future. It means planning
ahead and thinking holistically. Sustainability is
more than just being "green." It also encompasses
the social, economic, and operational elements of
business. Airport Sustainability is a holistic
approach to managing an airport to ensure
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Airport Sustainability development is a broad term
that encompasses a wide variety of practices
applicable to the management of airports. This
term refers to practices that ensure:
e Protection of the environment, including
conservation of natural resources.
e Social progress that recognizes the needs
of all stakeholders.

e Maintenance of high and stable levels of
economic growth and employment.

Economic
Culture srowth’

Stakeholder
Engagement

A

x

Environmental

_ Soidl
Stewardship  $3esponsiviiity,

. Awareness
Building

Figure 4. Sustainable development - triple bottom
line. [4]

These three  components of  Sustainable
Development are often referred to as the
environmental, social, and economic triple bottom
line (Figure 4). There are opportunities for
applying principles of sustainability in all areas of

airport operation: airside, landside, terminals, and
hangars, etc. New buildings, runways and taxiways,
maintenance facilities, and concessions can all be
designed  using  sustainable  approaches.
Sustainability can also be applied as a component
of retrofit and repair activities. The most beneficial
opportunities for employing sustainable principles
may be during the planning and design phases of
an airport development project, but there may be
even more opportunities to consider in equipment
replacement and maintenance. The Table 2
contains main topics of airport sustainable
development according to synthesis conducted by
the Airport Cooperative Research Program (ACRP).
Sustainability Master Plans fully integrate
sustainabhility into an airport's long-range planning.
A Sustainable Management Plan is a stand-alone
document. Both documents achieve similar
objectives. They use baseline assessments of
environmental resources and community outreach
to identify sustainability objectives that will reduce
environmental impacts, realize economic benefits,
and improve community relations.

The Federal Aviation Administration (FAA) it is
trying to implement vision of sustainable
development at airports in the United States. FAA's
objective is to make sustainability a core objective
in airport planning (Figure 5). The pilot program
(Sustainability Master Plan Pilot Program), which
began in 2010, involves funding long-range
planning documents at airports throughout the
United States. FAA will use the study as a model for
conducting sustainability planning at other airports
nationwide, leading the airport industry in
innovative practices.

Table 2. The main topics of airport sustainable development [2]

Environmental sustainabhility

Social sustainabhility

Economic sustainahility

1. water quality 1
climate change 2
air quality 3
land use 4
biodiversity 5.
materials 6. accessibility
waste 7
noise and aesthetics 8
energy 9
0. green buildings. 1

S0V ~NOUANDN

public awareness and education 1.
stakeholder relationships
employee practices and procedures
sustainable transportation
alleviating road congestion

local culture and heritage
indoor environmental quality
. employee well-being

0. passenger well-being.

local hiring

2. local purchasing

3. contribution to the community
4. quantifying sustainability
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A key principle of Sustainability is recognizing that
addressing one concern does not necessarily come
at the expense of another. Optimally, evaluating a
project or activity based on environmental and
social concerns will spur innovation that ultimately
reduces costs over demand and investment in
technologies that the life of the project.

Environment

Sustainable
Airport
Development

\ 4

Community Economy

Operations

Figure 5. Airport sustainable development
according to FAA. [13]

Airport Sustainability as part of a business strategy
has both immediate and long-term benefits that
can be measured and when persistently managed,
present rewards. Some benefits of sustainahility
initiatives that have been demonstrated at airports
across the world include:
e Improved passenger experience
e Better use of assets
e Reduced development and/or operations
and maintenance costs
¢ Reduced environmental footprints
e Facilitation of environmental
approvals/permitting
e Improved relationships
community
e Enhancement of the regional economy
e C(reation of an engaged and enriched place
to work
e (reation of new technologies through
increased demand and investment in

within  the

118

technologies that facilitate sustainable
solutions

4. SUSTAINABILITY AS THE PART OF
AIRPORT DEVELOPMENT AND QUALITY
MANAGEMENT

Because sustainability, airport planning, and design
practices are continuously evolving, the planning
process must allow airports to capture new trends
and initiatives based upon the airports current and
ultimate goals. An airport's definition of
sustainability  should reflect its particular
circumstances and role within its community, while
also incorporating both stakeholders and local
needs.

Sustainable Study (can also refer to: Sustainability
Plan, Sustainability Development Plan, Sustainable
Management Plan, Sustainability Master Plan, etc.)
should be integrated into the airport Master Plan
which is guide for airport development for next 20
to 50 years. Sustainable Study and Master Plan
should share information and data where applicable
creating long - term development vision for the
airport that considers economic, environmental,
social and operational factors. The coordination
between the two is shown in the Figure 6.

There are challenges to implementing sustainable
initiatives beyond identifying appropriate processes
or technologies. When new facilities are designed
and built, there is a strong impetus to hold down
the construction and materials costs to adhere to
capital  budgets. When  contractors and
subcontractors are solicited, there is a preference
for the low bid. And when materials are
requisitioned, the low cost supplier frequently wins
the contract. Throughout the facility design and
construction, decisions are made based on the
goals of the project team, usually total cost and
time to completion. Once the facility is turned over
to begin routine operations, however, the
operating department has different cost concerns
and goals driving its decisions, usually monthly or
yearly operating costs. This simple example shows
importance of quality in the process of airport
planning and design for its Sustainable
Development.
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Figure 6. Sustainable Study and Master Plan integration. [5]

To ensure their success, sustainability programs
must begin during planning and design and
continue through construction and
operation/maintenance, as well as
decommissioning and demolition. This approach
takes into account the lifetime impacts of
processes and equipment and minimizes not only
total costs but also lifetime environmental impacts.
The expense of green technologies, which may
often be perceived as a detriment to
implementation due to higher upfront costs than
traditional systems, often produce lower life-cycle
costs as compared to traditional systems. In some
cases, significant cost savings can be generated
when sustainable practices are incorporated instead
of traditional practices.
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A systematic approach makes managing a
development both easier and more effective. For
this reason Sustainability should be implemented
within typical QMS process shown in Figure 2.
Sustainabhility policy / mission statement should be
consistent with overall airport mission statement,
quality policy and quality objectives. To implement
Sustainability into the QMS it is necessary to define
KPI for resource management, service realization
process (operations), environmental impact,
airport safety and security, airport economy, and
social impact on local community.

Based on sustainable and QMS approaches, the
authors have described how the Sustainable
Development should be implemented into the
airport Quality Management (Figure 7).
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Figure 7. Model for implementation of Sustainable development into the airport operations through the
strategic planning and QMS. [Created by authors]

4.1. Operations performance Operational efficiency measures can demonstrate
positive effects across various aspects of airport
operations, from aircraft operations on the airside
to paper use on the landside. Reducing idling,

taxiing and approach times at airports will allow for

Integrating sustainability principals into standard
operating procedures is a key step toward ensuring
lasting improvements at the airport. Operational
efficiency saves time and money to airport.
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more efficient airspace and airfield operations that
will facilitate reduced air emissions and reduce fuel
consumption.

4.2. Environmental impact

Globally, aviation accounts for around 3.5% of the
total human contribution to climate change. The
Intergovernmental Panel on Climate Change
estimate that this will increase to between 5% and
15% by 2050.

One of the greatest concerns facing airports today
is incompatible land use. With the pressure to
convert open space for development and the
proliferation of telecommunication structures, the
demand on the national airspace and the ground
area around airports continues to increase. The list
of incompatible land uses that encroach on
airspace and approach areas is long; it includes
noise-sensitive and high-density land uses such as
residential areas and parks/open spaces.

Today's aircraft are typically 75% quieter than jets
in the 1960s; however, action is needed to prevent
deterioration in the noise climate as air traffic
growth overtakes the rate of technological
advance.

Major sources of air pollution are ground transport,
aircraft emissions and apron activities such as
aircraft refueling. Airport operations may produce
various regulated pollutants, including volatile
organic compounds (VOCs), carbon monoxide (C0),
and particulate matter (PM). Because globalization
and the concomitant increase in air travel has been
accompanied hy rising emissions, environmental
protection and efforts to prevent climate change
have become the modern scientific challenge of
times.

Activities of airport operators have the potential to
influence local water quality. Operation of
airports—from cargo to passenger terminals to
airline movements—requires the use of water.
Ensuring efficient use can minimize waste and
conserve this precious resource. Transportation and
storage of fuels, de-icing of aircraft and surfaces,
and indirect pollution can lower the quality of
watersheds and water hodies near an airport.
Energy efficiency is not a new concept among
airport operators and designers. The activities and
facilities operating at airports are very energy-
intensive environments. The use of electricity,
requirements for heating and cooling, and specific
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energy requirements for aircraft operations and
maintenance keep energy demand at high levels.
Managing the waste streams from airport
operations provides a variety of challenges,
including separating and recycing waste at
terminals, tenant requirements, and
meeting/adhering to city or county ordinances.
Two key issues related to wildlife have an impact
on airports: the conflict between wildlife
preservation and aircraft safety, and the effects of
noise on migration and nesting patterns. The effect
of noise on wildlife is poorly understood for a
number of reasons including the difficulty of
separating visual and aural components of an
event, and the applicability of experimental results
to a natural setting.

4.3. Economic impact

Economic considerations are fundamental to
sustainable development, because these involve
trade-offs between the costs and benefits of
protecting or improving environmental quality.
Those who have the responsibility for making
environmental management decisions  must
reconcile  conflicts among  environmental,
economic, and social considerations. Economic
appraisal ensures that the best option to meet an
objective is selected, taking into account costs and
benefits, risk and uncertainty, and other policy
objectives and  constraints.  Local and
environmentally responsible procurement can have
a wider range of benefits than immediately
apparent; for example, the environmental benefits
of using recycled materials and the social benefits
of reducing unemployment.

4.4, Social impact

Social sustainability principles emphasize social
equity, meeting basic needs, personal
development, and responsible citizenship. One
measure of social sustainability is the ability to
express a sense of identity through heritage, art,
and culture.

The needs of disabled persons (PRM - Passengers
with Reduced Mobility) coincide with the needs of
the majority, and all people are at ease with them.
As such, planning for the majority implies planning
for people with varying abilities and disabilities.
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5. CONCLUSIONS

Issues relating to the sustainability of specific
industrial sectors such as aviation are relatively
under researched. The sustainability involves the
achievement of economic and social objectives
within environmental limits designed to protect
critical natural resources. Even though the airport
development is very important to cater the
demand, however, there are some policies and
strategies that need to be done to balance the need
and the future.

For modern airports it is important to meet the
needs of different internal and external customers.
To fulfill this airports are implementing Quality
Systems that insure high-level of service. In
enterprises such as airport a common practice is
implementation of QMS through 1SO 9001
certification. It is important to emphasize that
constantly improvement of quality performance
remains the final goal of QMS.

For this reason Sustainable Development as idea
for reaching airport sustainability, needs to be
implemented from strategic level to the everyday
operations. On airports there are already systems
that aim higher level of environmental protection
and safety. The SMS is mandatory for airports and
modern society requires that airports develop
environmental protection programs.

Through the 1SO 14001 certification airports can
establish EMS that has proven as effective system
for managing environmental impact. SMS has been
designed and used to effetely influence airport
safety performance. The QMS insures high-level of
service (processes and procedures). If Sustainable
Development is implemented to these systems
through airport Strategic Planning it is reasonable
to presume that Sustainability can be reached.
Fourth, many similarities exist between Quality
Management, Environmental Management and
Safety Management systems. For example, their
purposes and implementation-related factors are
very much alike. Considering these parallels, and
since research on QMS and SMS are more fully
developed than that on EMS, significant benefits
can be expected from applying the knowledge
acquired about QMS and SMS to environmental
issues.

In the order to effetely mange Sustainable
development it is necessary to be able to measure
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and analyze environmental, economic and social
impact of airport operations, processes and
procedures. The further research would include
defining of Key Performance Indicators (KPIs) for
operational performance, and environmental,
economic and social impact, based on Sustainable
Development requirements. These indicators could
be collected by Performance Management System
or process directly through QMS.
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ABSTRACT

The application of vibro-acoustic analysis methods in marine technology has been presented in the paper. This
element of Base Diagnosing System (BDS) is accepted and used in the ships, which are powered by the COGAG
power plant from a few years in the Polish Navy. The paper presents investigations of permissible in-service
unbalance and appropriate assemblage of turbine rotors on the basis of selected vibroacoustic parameters, and
finally determination of their permissible operation time resources. Another element of BDS is vibration control of
misalignment of propulsion shafts. The described conception concerns evaluative process of the centring state in a
transmission shafts within powered, marine gas turbine system as a function of ships displacement. Some structural
components of the gas turbine unit and reduction gearbox have been selected for the analysis. Some results of the
vibro-tests have been presented as well. All tests had been worked out during sea trials and have theoretical

background.
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1. INTRODUCTION

Since 1984 the vessels equipped with gas turbine
engines were operated in the Polish Navy. From the
side of wusers, doubts are often expressed
concerning maintenance times or making decision
on further exploitation of engines. It is very
important task in the case when all elements of
propulsion system are foreign. There are two
important persons for operational policy who
introduced diagnostics in the Polish Navy:
Professor Adam Charchalis (Gas turbine propulsion)
and Stanislaw Polanowski, Ph. D. Prof Assist.
(Combustion Engines) [2].

Application of periodical or on-line diagnostic
procedures makes it possible to operate ship
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propulsion systems in accordance with their current
technical state [3]. Especially, in the case when
ships' gas turbines hourly period of scheduled
maintenance is presently the criteria for
maintenance time determination. Though such
exploitation strategy makes early scheduling of
maintenance  operations and their logistic
assurance  possible, but it simultaneously
contributes to increase of costs hecause of its
replacement system of elements (technically often
still serviceable ones) as well as it makes impossible
to early detect primary symptoms of failures
occurring before the end of maintenance time.
Because of editorial restriction the paper presents
only problem of diagnosing gas turbine propulsion
systems.
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2. OBJECT OF INVESTIGATIONS

The Tarantula class corvettes and O.F. Perry class
frigates, among other Polish Navy ships, are also
subject to a permanent basic diagnostic system.
They are fitted with COGAG gas turbine propulsion
systems. To obtain reliable data on diagnostic
parameters, investigations of the gas turbines
installed in the presented propulsion system were
carried out by means of the multi-symptom
diagnostic model whose one of the main features is
recording and analysing vibroacoustic signals. The
investigations were aimed at determination of
permissible in-service unbalance and appropriate
assemblage of turbine rotors on the basis of
selected vibroacoustic parameters, and - finally -
determination of their permissible operation time
resources. The investigations were based on the
following  assumption: if  technical state
degradation of gas turhine rotor sets is a function
of their operation time (at a load spectrum
assumed constant) then it is possible to select from
the recorded vibration signal spectrum such
parameters whose changes can be unambiguously
assigned to the operation time [2, 3, 4]. Second
one important problem is shaft misalignment
between engines and reduction boxes and propeller
and reduction box. Dynamic reactions, resulting
from exceedance of allowable alignment deviations
of the torque transmission elements are able to
cause failure of the propulsion system and even
lead to loss of movability of the vessel in a
relatively short time [2, 5]. Therefore diagnostic
control of the gas turbine power plant in operation
became necessary.

Appropriate assembling the main engines and the
other torque transmission elements inclusive of
propellers is practically determined by a set of
tolerated dimension and geometrical location
requirements, called geometrical dimension
assembling chain [5]. Both typical and modular
power plants are prone to coaxiality deviation from
its permissible values and in consequence to
possible failures one or more elements of the
propulsion system. The excessive deviation can
lead to the loads on bearings and gear teeth much
higher than calculated and in result to their
premature failures [4].
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3. THEORETICAL ASSUMPTION OF ROTOR
DYNAMICS

Application of computer simulation for diagnosing
a technical state of gas turbines rotor sets should
be applied during calculation and project process.
In fact it is acted. A problem is started when the
producer does not include this kind of know-how in
the technical specification for user. Such situation
steps out for the export objects like navy vessels
equipped with gas turbine engines. During engine
assembly, the rotating components are mounted
with great care with the main objective of
minimising shaft unbalance. However, even with
the best of care, such factors as machining
imperfection, differential thermal expansion etc
cause a small residual unbalance of gas turbine
rotor. The dynamic problems of Marine Gas Turbine
Engines (MGTE) are connected with such basic
elements: rotors, bearings, struts of bearings,
engine body, type of substructure, hydro- and
meteorological conditions during sea trials and gas
flown parameters inside the engine. The quality of
work process and stability of MGTE are connected
with the state of such parameters as well.
Dissipation of energy in rotating machines displays
as a torque, revolutions, temperature, gas flown
and vibration. Vibrations are connected to: rotors
unbalancing, oversize of tolerated axis slope of
shafts, abrade of blade tips with the inner roller,
wear of axis and radial bearings, asymmetry of
springiness and damping characteristics of rotor
and their parts and irregularity gas flown forces.
Emission of vibration brings a lot of information
including opinion of the technical state.
Measurements of vibration, their identification,
classification, mathematical analysis, including
trend function bring information on actual
technical state and it allows predicting wear
process in the future.

Every rigid body has six degrees of freedom,
however a deformation body has unlimited degrees
of freedom. Rotating machines like MGTE have an
amount of degrees of freedom equal sum of all
degrees of freedom engines' parts reduced by
amount of rigid nodes connecting these elements
of engine. Each part of engine can be represented
by physical characteristics obtained from vibration
measurements or from modelling of geometry and
material - a rigidly joined structure. Application of
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specified model of rigid body gives ordinary
differential equations. The deformation hody needs
partitive differential equations. The second
assumption is much more complicated but it can
approach to the real object, especially when it
works in wide range of rotary speed. It was a
reason of choice the second model. Scheme of
diagnostics model MGTE is presented on figure 1.
The residual unbalance occurs on each and all
stages of rotor but two vectors of unbalance at
both ends of shaft can represent effect of that.
They have different values and phase shift. This FE
individual and average model creates responses of
unbalancing and it can be compare with vibration
reports of measurements. The most sensitive
unbalance response point at the GT engine is the
front frame over a vertical strut. It is an effect of
minimal thermal expansion for radial and axis
vibration in this point. The model is linear so it is
clear that response is directly proportional to the
amount of unbalance [5]. It should be noted here
that the real GT engine response is unlikely to be
linear over wide range (revolution of shaft).
Furthermore, the received effect can be accepted
only as a statistical approximation of the dynamic
engine response.

Construction of rotor is forced from different
sources. There are not only unbalancing or gas-
flown forces but vibration of vessel's hull, enclosure
module, propeller, shaft and gearbox as well. List
of potential sources is very long. Generally, there
are axis slopes, crack of shaft, blade tip, crack or
wane. These sources were focused during
modelling and investigation on real object.
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Figure 1. Scheme of diagnostics model MGTE

Losses of material make an influence for changes of
moments of inertia of rotated parts. They cause the
displacement of main axis of inertia, which is not
coincident to the axis of rotation. Finally, it is main
sources of unbalancing - vibration of rotor.
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Mathematical model of this question is difficult
because of assessments of damping and stiffness
coefficients of struts and bearings.

Shape of the axis deflection is defined as discrete
sets:

e Set of static deflections - us;
e Set of dynamic deflections- ug.

Both sets depend on actual technical state of rotor
and geometry, which are changed through cracks
and wanes of engine parts.

u(wt)=u, +u,(wt)

(1)

This equation is a discrete set of displacement
values points of axis of rotor. Taking into account
damping and stiffness of bearing's supports, it can
be posit that they are functions of the temporary
positions, so:

ky=f@) — cp=f)  (2)
Simplifying problem, it cans asses that for
constant rotation these values are constant as well.
Using FE method the model presents a three-
dimensional discrete model. Rotors of MGTE
because of circular symmetry have been described
by one-dimensional, two hatches balk - rod
symmetry FE which have six degrees of freedom.
Al of parts have geometrical and material
characteristics.
Movement parameters of discrete model have been
found by solution of following equation:
Ku + Cu+Mii = F(7) (3)
where:
K - matrix of structure’s stiffness,
C — matrix of structure’s damping
M - matrix of structure’s inertia,
F - vector of forces,
uuu - displacement and their
derivatives (velocity and acceleration).

The issue can be solved as a linear problem but in
MGTE's rotor has to allow changes of stiffness and
damping which are functions of movement's
parameters. In this case equation (3) can be
expressed as:
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K(u,u)u+ C(u,u)u+ Mii = F(z) (4)
Main purpose of researches had been found
sensitive vibration symptoms represented residual
unbalancing of rotors and forces from
misalignment of shafts. FEA (Finite Element
Analysis) are used successfully for a wide range of
problems and it may also be used for the modelling
and analysis of rotor system. Presently, diagnostics
teams commonly use FEA and rotordynamics in
conjunction with vibration analysis for detection
and identification of unbalancing and misalignment
of shafts. A linear model obeys the basic principle
of linear superposition. Applied to a structure, this
means that displacement resulting from a
combination of structural loads is the sum of the
displacements due to each individual load making
up the combination. Unfortunately we had not
enough structural information to create FEA model
of marine gas turbine engines. It is a typical
situation that the product of operation is made
abroad. So, it was decided to apply passive method
of investigation that to find reliable symptoms of
unbalancing and misalignment using statistical
methods and verified them by endoscopic
examination. For initial analysis from first to fourth
harmonics of amplitude of velocity of vibration, the
dimensionless parameters 51 and S2 were taken as
sensitive symptoms.

4. THE ROTOR UNBALANCING

The dynamic problems of marine gas turbine
engines (MGTE) are connected with such basic
elements: rotors, bearings, struts of bearings,
engine body, type of substructure, hydro- and
meteorological conditions during sea trials and gas
flown parameters inside the engine. The quality of
work process and stability of MGTE are connected
with the state of such parameters as well.
Dissipation of energy in rotating machines displays
as a torque, revolutions, temperature, gas flown
and vibration. Vibrations are connected to:

rotors unbalancing;

oversize of tolerated axis slope of MGTE shafts
- misalignment;

blade tips with the inner roller;

o wear of axis and radial bearings;
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e asymmetry of springiness and  damping
characteristics of rotor and their parts;
e irregularity gas flown forces.

Emission of vibration brings a lot of information
including recognition of the technical state of
machine. Measurements of vibration, their
identification, classification, mathematical
analysis, incuding trends, provide information on
the actual technical state and it allows predicting
wear process in the future. Vibration analysis of
MGTE during sea trials are accomplished by two
different procedures:

e  On-line - in real time;
e  Off-line - periodic or single measurements.

Both procedures have advantages and
disadvantages. On-line system gives permanent
control of vibration parameters in real time. It
allows to monitor vibration parameters, holding
memory and shutting down the engine in critical
state. The data preview of memory can activate the
trend functions and it shows changes of frequency
or time parameters of vibration as a function of
operational time. The disadvantages of this system
are linked with costs because of software and
hardware are stationary and sometimes individual.
Our objects of researches did not have on-line
monitoring systems and there are only four
propulsion plants that it was a reason to apply
periodical off-line diagnostic system.

For realisation of the investigations the
measurement instruments: FFT-2148 analyser and
PULSE v 9.0 software of Bruel & Kjaer, were used
making it possible to collect and process measured
data. Measuring transducers (accelerometers) were
fixed to steel cantilevers located on the flange of
the low-pressure (LP) compressor only. It was
decided to carry out the investigations with the use
of the transducer fixed to the LP compressor flange
for lack of transducers and equipment suitable for
measuring signals at the temperature as high as
2000+ 300° C occurring on the high-pressure (HP)
compressor flange.

The fixing accelerometers’ cantilevers are
characterised of a vibration natural resonance
frequency value, differ enough from harmonic
frequencies, due to rotation speed of the turbine
rotors and their harmonics. The measurements
were taken perpendicularly to the rotation axis of
the rotors over main bearings. Such choice was
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made on the basis of theoretical consideration of

excitations due to unbalanced shaft rotation, and

results of preliminary investigations of the object

[5]. As signals, usable for the ,defect-symptom”

relation, the following magnitudes were selected by

the turbines’ producer:

- Ysnc - 1* harmonic RMS value of vibration
velocity amplitude connected with the LP rotor
of compressor;

- Yswc - the same but connected with HP rotor

of compressor;

- Yrms - RMS value of vibration velocity

amplitude within the range of 35 Hz + 400 Hz.

The choice was justified by the time-between-
repair values scheduled by the turbines’ producer.
For the purpose of these investigations a
simplification was made consisted in assuming
values of the after-repair turbine vibration
symptoms as those of the new turbine. To make
such assumption was necessary due to rather low
number of the investigated objects (only eight
turbines of each type). The turbines’ producer
specified the limit values of RMS vibration velocity
amplitude with filtration depend the rotation speed
of rotors and the power.
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In order to obtain uniform diagnostic procedures
regarding unbalance assessment of the turbine
rotors the dimensionless parameters characterising
that states were applied. On the basis of theoretical
considerations as well as results of other diagnostic
investigations carried out for some vyears the
following parameters were selected as the most
sensitive:

S1 - ratio of the mean vibration velocity amplitude
of a given rotor (1* harmonic) and the velocity
component relevant to 2™ harmonic excitation
frequency of the rotor in question;

S2 - ratio of the mean vibration velocity amplitude
of a given rotor (1* harmonic) and the velocity
component relevant to 3™ harmonic excitation
frequency of the rotor in question.

5. VIBRATION ANALYZING OF THE RUN-UP
PROCESS

First test was analyzing the run-up process in the
turning of engine process, often called the cold
start process. The cold start process is useful for
vibration analyses due to the elimination
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disturbances from the combustion process [1].
Characteristic of acceleration of the LPC rotor
presents Figure 2.

Synchronous signal was collected from the

tachometer coupled with the auxiliary drive gear
box where the transmission ratio average i=0,125,
so the LPC rotor had 8 times higher rotational
speed than presented in the Figure 2. The main
goal of the synchronous analyzing vibration signals
during the run-up process was the identification of
dynamics disturbances. The influence of “other”
signals is presented in the Figure 3.
The run-up process was started in point t = 7
second (see Figure 3) so all vibration signals
recorded before start point contain “other” signals
coming from dynamics of another rotated
machines in the power plant, natural frequencies of
engine or their combinations. It allows to identify
main “other” signals like: f; = 305 Hz, f, = 600 Hz,
f; = 1,6 kHz i f; = 2 kHz which originate from the
natural frequencies of the engine foundation.

[RPM]
1K

Speed(Signal 1) - Input
Working : Input : 3D-time : Tz

f
8

10
[s] (Time)

12 14 16 18

Figure 2. Rotors LPC rotational speed
characteristics during run-up process

Autspecinum Sigrel 3)- nput
Warking - inpt - 30-4me - FET Analyaer
£ :
; i

Figure 3. Synchronous spectra of the velocity of
vibration during run-up process with using the
band - pass filter of 0,1Hz - 3,2 kHz range
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The most energetic signal in the domain of the
velocity of vibration, recorded during rotors
acceleration is the | harmonic. The synchronous
spectra recorded after t = 7 seconds confirms the
difficulty of the unambiguous identification of the
spectral components including | harmonic as well.

6. VIBRATION ANALYZING OF THE SHUT-
DOWN PROCESS

Next test, connected with analyzes of vibration
parameters, was the shut-down processes in the
turning of engine process. The Order Tracking lies
in the fact that tacho signal delivering the tracking
reference must be selected from rotating shaft.
Tacho, speed level and speed interval triggers are
available when a Tachometer are inserted in a
measurement setup. They can be used for
triggering measurements and starting, updating
and/or stopping storage of time signals and/or
spectra to multi-buffers. Order analyzers can
measure time (revs) signals, autospectra for signals
and the cross-spectra of selected pairs of signals.

[s] (Time) Autespectrum(Signal 3) - Input [mis]

Working : Input - tacho : Order Analyzer

—7,59m
—4,37Tm
—2,51m
—1,58m
—g12u
— 5250
—331u
—191u
— 1100
—60.2u
— 30,80
—22,0u
— 14,50
—8,32u
—4,79u
—3,02u
—1,74u
—1,00u

Figure 4. Autospectrum of velocity of vibration in
the shut-down process with the use of order
tracking procedure, in the domain of time function

The Figure 4 presents autospectrum of signal 3 of
velocity of vibration with the use of Order Tracking
procedure [8]. Changes of parameters are
presented in the domain of time function - fig. 4.
In contrary to run-up process the main vibration
signal in the shut-down process of rotor is
subharmonic (1/2 of harmonic) - presented as a 4
Order. Gradient slope of pressure characteristic of
the lubrication oil in the radial bearing brought the
upgrowth the misalignment between of HPC and
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LPC rotors (HPC shaft rotated inside the LPC shaft -
see Figure 1) and typical in the technical
diagnostics domination of subharmonic.
Upgrowth of stiffness of bearing system confirm
the “right-hand branches” of harmonics appeared
from the time point equal 4 second from 4, 8 and
12 orders when the pressure of lubrication oil fall
down.
Analyses of gas turbine rotors dynamics in the non-
steady states with the use of PULSE system should
be made in hoth processes. The start-up process
allows to recognize “other” signals but the
identification of dynamics features is very difficult
regard to the high rotors acceleration.
Identification of dynamics features of rotors system
is well recognized in deceleration as a main orders
characteristicc - Figure 5 and 6. Both
characteristics confirm results of modes of the
rotor system calculated with the use of FEM [6].
Analyze of the | harmonic (8 order) enables to
ohserve changes of dynamics features as a trends.
Application of the domain of rotors rotational
speed function is the most important thing in basic
orders analyze during shut-down process. It allows
to identify changes of natural frequencies without
any disturbances signals coming from thermo-
dynamics processes typical for “hot work” of gas
turbine engine - Figure 5 [7,8].

[mis] Autospectrum(Signal 3) - Input- slice1

Working : Input : tacho : Order Analyzer

m

900u A

800U i

700u } }
600u- \A
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NPTl I T
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v v

100u

0

400 600 800 1k 12k 14k 16k 18k 2k
[RPM](Speed Signal 1)

Figure 5. Autospectrum of 8 order (I harmonic)
of velocity of vibration in the shut-down process of
LPC rotor stoppage.

Analyzes of subharmonics signals are very useful as
well. The autospectrum of 4 order (subharmonic)
of velocity of vibration in the shut-down process of
LPC rotor shows individual features of analyzed
rotor system. Increase of subharmonic value in the
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domain of rotors rotational speed is like a
fingerprints of rotor system.
Every changes of technical state like changes of
stiffnress and  damping, unbalancing or
misalignment caused changes in the characteristic
of subharmonic - Figure 6.
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Figure 6. Autospectrum of 4 order (subharmonic)

of velocity of vibration in the shut-down process of
LPC rotor stoppage.

7. CONCLUSIONS

The realization of the investigations with the use of
Order Tracking procedure made reliable verification
of the investigation results possible. The following
detail conclusions were drawn for further
diagnostic inference of compared method:

Both programs - start up and stoppage, have their
own advantages and disadvantages but they can
fulfill all technical requirements for diagnosing
rotors systems of marine gas turbine engines.

The synchronized measurement of vibration signals
allows to recognize specified symptoms of
resonance and changes of natural frequencies
during processes of run-up and stoppage of rotor
systems.

Application  Order Tracking procedures for
monitoring system of gas turhine engines enables
recognize changes of technical state characteristic
for modes changes.
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ABSTRACT

North Adriatic ports, namely Venice, Trieste, Koper and Rijeka operate in a common market and serve similar
gravitational area which extends up to the Central European counties. By theory, the functioning of any single port
deeply depends on its hinterland connections. Four North Adriatic ports are located in three different countries, and
each of them has certain national strategic priorities, however all of them share the same goal, which is to establish a
competitive railway connection on corridor V. Slovenia seems to be rather indecisive in achieving this goal, and the
construction of second railway track linking port of Koper to the corridor V has not yet been confirmed.

The paper presents three developmental possibilities of the port of Koper in regards to its hinterland railway
infrastructure development. First forecast is based on “status quo” scenario, meaning that no significant improvements
would occur on the port's railway connection. The second scenario considers some major upgrades to the existing line,
while the third scenario implies the construction of second railway track in the length of 27 kilometres.

KEY WORDS

ports, hinterland connections, railways, infrastructure development, traffic flows

1. INTRODUCTION

Ports are complex entities that play an important and the costs of auxiliary services, reputation of
role in the transportation of freight, given the fact the port etc.

that around 90 % of the world's commodity trade is Majority of listed factors are deeply dependent on
transported by sea. However, ports around the port's policy and management, however in this
globe are not equally important for the maritime paper the authors are focused on determining the
trade; About 4,600 commercial ports are in importance of land connections on port's selection
operation worldwide, but only less than one in the North Adriatic zone and consequently on
hundred ports have a global importance (Rodrigue, port's performance.

Comtois, & Slack, 2013). In fact, various studies The existing studies clearly indicate that when a
(e.g. Slack (1985), Tongzon (2002) or Wu port or its hinterland facilities are more strongly
(2011)) point out to many factors affecting the congested than is the case for competing ports, the
selection of the seaports by the shippers. These quality of that port's service may be lower in that it
factors are: port’s infrastructure and equipment, takes more time to access and egress the port and
port's efficiency, sailing frequency, location of the the reliability of service declines, and this weakens
port, port's hinterland accessibility, port charges its competitive position (OECD/ITF, 2008). In
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addition de Langen (2008) stated that in most
door-to-door transport chains, the costs of
hinterland transport are higher than maritime
transport costs and port costs combined. And this
is without taking into the consideration the
external costs of transportation.

2. THE NORTH ADRIATIC PORTS

The port of Koper is the only Slovenian
international cargo port. It is situated in northern
Adriatic zone and it is geographically as well as
strategically connected to several other ports of
North Adriatic, namely Venice, Trieste and Rijeka.
These ports cooperate within the North Adriatic
Port Association (hereinafter NAPA) to attract
cargo flows to the North Adriatic area, in particular
container traffic between Asia and Eastern
European countries, but at the same time they
compete among each other to attain strategically
and financially important cargos as they share very
similar gravitational area.
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Figure 1. The geographic proximity of NAPA ports

Although North Adriatic ports are positioned in a
very small area, they are located in three different
countries and are given different importance by the
national governments.

These ports differ in ownership and institutional
aspect as well as in size and cargo specialization.
The main characteristics of NAPA ports are
presented in Table 1.
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Table 1. Main characteristics of NAPA ports.

Koper |Rijeka |Venice |Trieste
Port area
(000 mz] 2,800 1,500 20,450 {2,300
Quayside [m]  [3,300 [8,652  [30,000 [12,000
Berths 26 58 163
Terminals 11+1 26+8 > 20
Max sea depth 18 28 14 18
[m]

Source: (NAPA, 2014), (Port of Venice, 2014)

The port of Venice and the port of Rijeka are
focused on project and general cargo, liquid cargo
represents more than 70% of throughput in the
port of Trieste, while port of Koper is giving
advantage to vehicles and containers. So, although
all of the north Adriatic ports are international
multipurpose ports they have certain specialization
and do not affect each other's business
considerably. However all of these ports want to
improve their container records.

The total productivity of NAPA ports is shown in
Figure 2.
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Figure 2. Throughput in North Adriatic ports.
Source: (Luka Koper, 2009), (Luka Koper, 2011), (Luka
Koper, 2013), (Port of Venice, 2014), (Port of Trieste, 2014)

Just as port's maritime connections are important
for the port's performance so are also the links with
the hinterland. None of North Adriatic ports has a
connection to the hinterland through the inland
waterways therefore they entirely depend on the
permeability of road and rail infrastructure. While
Italian ports Venice and Trieste are well connected
both with rails (high capacity double-track
electrified route) and roads to the main European
transport corridors, the port of Koper and port of
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Rijeka lack good railway connections with their
hinterland.

3. THE PORT OF KOPER

The port of Koper is a modern and well equipped
multipurpose port which is managed by Luka
Koper, plc.

The port of Koper had a throughput of 17.88
million tons in 2012 (including transhipment), and
this amount was distributed to eight main markets
as can be seen in Figure 3.
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Figure 3. Port of Koper hinterland markets by

share and type of cargo (in 2011).
Source: Authors, based on (Morato, 2010) and (Luka Koper,
2012)

All terminals at the port of Koper have a suitable
road and rail infrastructure, which enables direct
manipulations ship truck and ship wagon. While
Slovenian motorways system is pretty much
completed, the railway system has been neglected
for many years, and the port of Koper is connected
to its hinterland by a single track line constructed
back in 1967. The Slovenian rail system is
currently characterized by the following problems
(Zerak, 2011):
e replacement of tracks in the length of
more than 36 km is needed,
e immediate replacement of
individual cross-ties is needed,
e lower speed is in force on 30 spots of
railway network (in total 60 km),
e presence of 18 potential landslides and
dangerous slopes (totalling in more than 8
km).

39,000

Furthermore, the existing railway lines, with the
frequent curves radius of about 300 m, and
frequent level crossings as well gradients of up to
27 %o, do not meet the needs of modern
transportation nor in terms of their parameters nor
in terms of their capabilities (NPRSZI, 1996).
Railways productivity is also lowered due to the
fact that the permissible axle load of 22.5 "/, is
not provided on the entirety of the two corridors
passing across Slovenia (Slovenian railways,
2014).

In addition cargo trains travel with approximate
speed of 40 km/on Slovenian rails (Slovenian
railways, 2013) and the current port’s single track
railway connection hetween Koper and Divaca
requires 21 minutes time span between two
consecutive freight trains with gross weight of
1,750 tons. The same applies to trains with the
gross weight of 1,450 tons that use two traction
locomotives (Damjan, 2012).

However, although port hinterland services in
Europe mostly rely on road transport (Fremont &
Franc, 2010), and given the condition of Slovenian
railways which is in general unsatisfying,
surprisingly, around 60 % of the goods headed to
or from the port of Koper are transported hy train.
This means that approximately 470 waggons per
day arrive or depart from the port of Koper (Luka
Koper, 2014).

The analysis of the throughput of north Adriatic
ports shows recovery in all ports besides the port of
Rijeka, and the Slovenian port of Koper is in
forefront. This suggests that the poor railway
connection between Koper and Divaca at the
moment does not affect port's performance, at
least not significantly.

3.1. The port of Koper expansion plans

With the five-year strategic plan published in 2011,
Luka Koper revealed that they intend to achieve an
annual cargo throughput of 21.4 million tonnes by
2015 (Luka Koper, 2011).

Furthermore, Luka Koper has ambitious
development plans for the port zone, including an
extension of the two existing piers and the
construction of the third pier, which would be
dedicated solely to container handling. The planned
expansions should provide around 1,500 m of
additional quayside and lead to the growth and
changes of structure of port’s throughput.
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According to Damjan (2012), the throughput of
the port of Koper could range from 28 to 39 million
tons excluding transhipment in 2030. However,
such growth could be endangered by inadequate
hinterland connections, more precisely by an out-
dated and saturated railways connection. Further
problem might arise if European Union manages to
internalise the external costs of transportation.
Consequently this could threaten broader economic
benefits as the calculation by the Ljubljana Institute
for Economic Research showed that every euro
earned through port operations generates 1.12
euro of value added at the state level, and
each employment post within Luka Koper
engenders 1.6 private sector jobs (Luka Koper,
2011).

Modernization of the railway connection between
Koper and Divaca is currently undergoing, and
when finished, it should provide a capacity of 14,3
million tons.

April 28%-29t, 2014, Solin, Croatia

Table 2. Current and planned permeability and
capacity of railway direction Koper - Divaca

Permeability Capacity

[trains/day] [mio t]
Existing line 72 9.2
Modernization of existing 82 14,3
line

Note: ~ Subsection Koper - Crni Kal

Source: (Racunsko sodisce RS, 2010, p. 46)

However, Damjan (2012) asserted that the
modernized existing line Koper - Divaca could
become saturated by the year 2018 (or even by the
year 2017), and would as such represent the
bottleneck in the dynamics of the development of
the port of Koper. Therefore he created three
scenarios in relation to the railways upgrade in
Koper's proximity. The scenarios are hased on:

e construction of new railway track Koper -

Divaca,

e construction of railway line Koper - Trieste

e no constructions at all.
It is clear that the first option would be the most
expensive as it would, besides construction costs,
include also the maintenance costs of a new track.
However, this option would allow unhindered
growth and development of the port of Koper
according to Luka Koper's developmental plans. In
addition, Slovenian economy would benefit from
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the multiplicative effects of the second railway
track Koper - Divaca.

This of course would not be the case if the railway
connection Koper - Trieste is to be built instead.
Cargo throughput from the port of Koper,
exceeding the capacity of the modernized
connection Koper - Divaca, would then be moved
both to the Slovenian motorways as well as to
Italian railways. The question is how long would
that be a functional option, as the port of Koper's
development would be impacted by the policy of
[talian railways and Italian government.

The latest option is at prima facie the cheapest
one, but in long term this option would for sure
obstruct the development of the port of Koper as
Slovenian motorways would not he able to
accommodate all the freight traffic arising from the
needs of the port of Koper. This option would
drastically affect the operation and the state of the
Slovenian motorways and the level of traffic safety
in Slovenia. Damjan (2012) estimates that in such
case the extra external costs of road transportation
in the period from 2018 to 2030 would range from
590 to 2,019 million EUR, way more than the
construction of the railway connection Koper -
Divaca would cost. Sooner or later external costs of
transportation, at least in the segment of
emissions, will be internalised as a tight carbon
budget for the transport sector is listed as one of
the future challanges of Euopean transport sector
(EC, 2011).

4. CONCLUSIONS

Compared to the northern-European ports, the
shipping route from Koper to the Mediterranean
countries and those further away from Suez, is
shorter by more than 2000 NM (Luka Koper,
2014). The port obviously has the growing
potential.

As the calculations show, the throughput of the
port of Koper has not been hindered due to the
poor railway connection Koper - Divaca, as the port
of Koper has registered the highest improvement in
throughput among the north Adriatic ports in
recent years. In fact, in contrary to European
practice, port of Koper still manages to transport
around 60 % of cargo handled in the port by rails.
But short trains (<540 m) due to the high
gradients and lack of investments, low tonnage
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limits and low speeds, might well hinder the future
development of the port of Koper.

Firstly, Luka Koper would need to conduct a
research to determine which are the key factors for
the shippers to select the port of Koper. If land
transportation costs and times are highly ranked,
the expansion of the port would not be a good idea
until the decision of the construction of second
railway track Koper - Divaca is confirmed.
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ABSTRACT

Repatriation of crew member as a consequence of death, personal injury, illness or desertion is a subject of the standard
insurance cover under the P&l clubs rules. Repatriation costs in other circumstances - shipowner hankruptcy
(insolvency), until recently, were outside the scope of insurance cover. According to the solutions Regulation 2.5 -
Repatriation, Standard A2.5.1. (b) and Guideline B2.5.1. (b) (iii) - Entitlement to repatriation of the Maritime Labour
Convention (2006) provides that Member States Parties shall ensure that crew members on vessels flying their flag are
entitled to repatriation in case where the shipowner is no longer able to fulfill his legal and contractual obligations as an
employer of a crew member ie. he is unable to pay the repatriation costs. The author presents and analyzes the P&l cover
repatriation costs of the crew member under the P&l clubs rules before and after entering into force of the Maritime
Labour Convention (2006) on international level (20 August 2013) pointing to the necessity of amendments to the
relevant P&| Clubs Rules in relation to the following insurance period. The author concludes that the application of
international legal solutions in order to provide a better living, working and social conditions of the crew members, the
extension of P&l insurance coverage and negative effects of the global financial crisis on the maritime insurance market
will be reflected in the payment of supplementary calls members of P&l clubs and changes in insurance terms in P&l clubs
rules.

KEY WORDS

P&l cover, repatriation costs, crew members, shipowner insolvency

1. INTRODUCTION repatriation costs of crew member under the

sources of maritime and insurance law and P&l
An estimated 90% of world trade is carried on ships clubs rules. Trying to provide globally acceptable
and seafarers are essential and integral part of working and living conditions for seafarers on ships
international maritime trade and shipping industry. in order to promote a better shipping environment
The imperative condition for successful further on the 23 February 2006 Maritime Labour
development of maritime trade as a world Convention (MLC) was adopted as a “Seafarers' Bill
industries represents strengthening of marine of Rights”. MLC as labour-legal instrument came

insurance in all sectors and its adaptation to
complex factors of globalized maritime transport.

! The following discussion, outlining the cover of repatriation

The purpose of this paper is to analyze the impact costs of crew member in case of shipowner insolvency, is based
of international harmonization social, living and upon the rules of the North of England Protection and
working conditions for seafarers on ships on the Indemnity - Association; the Japan Ship Owner's Mutual
marine insurance market. This paper interprets the ProteFtlon & Indem.mty Association; thg London P&l Club; the

. : Swedish Club and circulars of the American Club; the North of
most important standards of the P&l coverage England P&I Association Limited and UK P& Club.
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into force internationally on 20 August 2013’
providing set of comprehensive rights and
protection at work for seafarers® and aiming to
achieve minimum on bord working conditions
covering a wide range of matters, incuding
working hours, health and safety, crew
accommodation, seafarers' welfare and seafarers'
contractual arrangements.” Title 2. “Conditions of
employment” of the MLC deals with seafarers'
employment agreements, wages, hours of work and
hours of rest, entitlement to leave, repatriation,
seafarers compensation for the ship's loss or
foundering, manning levels and career and skill
development and opportunities for seafarers'
employment which confirms that MLC is the most
important international convention on labour in the
shipping industry.

2. REPATRIATION COSTS OF CREW
MEMBER IN CASE OF SHIPOWNER
INSOLVENCY UNDER MLC

In order to ensure success of the application of
uniform standards of rights and duties for
seafarers, MLC establishes rights and duties for
shipowners® and states particularly on repatriation®

2 Until 03 February 2014, 56 states have ratified the MLC and
the vessels flying the flags of those states represent in excess
of 70% of world's gross shipping tonnage. The current list of
states which ratified the MLC may be found on Ratifications of
MLC - Maritime Labour Convention, 2006. available from:
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:1130
0:0::N0:11300:P1130...[Accessed 03 February 2014]. Text on
MLC 2006 available from:
http://www.ilo.org/wcmsp5/groups/public/..ednorm/...norm
es/documents/normativeinstrument/wcms_090250.p, pp.1-
112, [Accessed 10 December 2013]

* Seafarers means any person who is employed or engaged in
any capacity on bord a ship to which MLC applies (ar.2 f MLC).
* UK P&l Club Circular 8/13: Enry into Force of the Maritime
Labour Convention, 2006 (MLC), 07/03/2013. Available from
:http://www.ukpandi.com/knowledge/article/circular-
8.13.entry-into-force-of-the-mari [Accessed 11 November
2013].

> Shipowner means the owner of the ship or another
organization or person, such as the manager, agent or
bareboat charterer, who has assumed the responsihility for the
operation of the ship from the owner and who, on assuming
such responsibility, has agreed to take over the duties and
responsibilities imposed on shipowners in acordance with this
Convention, regardless of whether any other organization or
persons fulfil certain of the duties or responsibilities on behalf
of the shipowner (ar.2. j MLC).
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as a fundamental right of seafarers. According to
the Guideline B2.5.1 of MLC, seafarers are entitled
to repatriation in these caeses: i) in the event of
illness or injury or other medical conditions which
requires their repatriation when found medically fit
to travel; ii) in the event of a shipwreck; iii) in the
event of the shipowner not being able to fulfil their
legal or contractual obligations as an employer of
the seafarers by reason of insolvency, sale of ship,
change of ship's registration or any other similar
reason; iv) in the event of a ship being bound for a
war zone, as defined hy national laws or
regulations or seafarers' employment agreements,
to which the seafarer does not consent to go; and
v) in the event of termination or interruption of
employment in accordance with an industrial award
or collective agreement, or termination of
employment for any other similar reasons.

According to the Standard A2.5.1 of MLC each
Member (States Parties to the MLC) shall ensure
that seafarers are entitled to repatriation in the
following circumstances: a) if the seafarers'
employment agreement expires while they are
abroad; b) when the seafarers' employment
agreement is terminated (by the shipowner or by
the seafarer for justified reasons) and c) when the
seafarers are no longer able to carry out their
duties under their employment agreement or
cannot be expected to carry them out in the
specific circumstances.” Member States Parites to
the MLC will require from ships® flying their flag to
maintain financial security to ensure that seafarers
will be repatriated at no costs to themselves and

® Handbook Guidance on Implementing the Maritime Labour
Convention, 2006 Model National Provisions, International
Labour Organization, Geneva, Switzerland, 2012., pg.32.: In
the case of illness or injury of a seafarer or when a seafarers'
employment agreement expires abroad or whenever service on
bord exceeds a prescribed period (which must be less than 12
months of service) seafarers must be confident that the flag
State concerned requires that shipowners will return the
seafarers to their homes or to the place where they joined the
ship or place required by any applicable collective bargaining
agreement. This rights - called ,,repatriation” — must normally
be without charge to the seafarer concerned.

7 See more about repatriation of seafarers under MLC 2006. on
http://www.ilo.org/wcmsp5/groups/public/..ednorm/...norm
es/documents/normativeinstrument/wcms_090250.p, pp.35-
38, [Accessed 10 December 2013].

8 Ship means a ship other than one which navigates exclusively
in inland waters or waters within, or closely adjacent to,
sheltered waters or areas where port regulations apply (ar.2. i
MLC).
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shipowners wil provide financial security for the
liabilities established in Standard. Shipowners are
responsible for the following seafarer's repatriation
costs: a) passage to the destination® selected for
repatriation,™® b) accomodation and food from the
moment the seafarers leave the ship until they
reach the repatriation destination, c) paying the
allowances from the moment the seafarers leave
the ship until they reach the repatriation
destination, d) transportation of 30 kg of the
seafarer's personal luggage to the repatriation
destination and e) medical treatment when
necessary until the seafarers are medically fit to
travel to the repatriation destination."* The
shipowner's duty to cover the costs of repatriation
continues until the seafarers concerned are landed
at a repatriation destination or are provided with
suitable employment on bord a ship proceeding to
one of those destination. ™

Repatriation of seafarers in cases of shipowners
insolvency is one of the key areas of the MLC which
has caused concern amongst shipowners and their
insurers. Standard A2.5.1 (b) and Guideline B2.5.1
(b) (iii) of the MLC provides that Member States
Parties shall ensure that seafarers on ships flying
their flag are entitled to repatriation, including
repatriation in casees of shipowner's insolvency*®
although insolvency is not a typical marine
liahility,'* and may leave insurers out of pocket

° The destination should include the countries with which
seafarers may be deemed to have a substantial connection
including the place at which the seafarer agreed to enter into
the engagement, the place stipulated by collective agreement,
the seafarer seafarer's country of residence or such other place
as may be mutually agreed at the time of engagement - the
normal mode of transport should be by air (Guideline B2.5.1.
para. 6).

10 Seafarers have the right to choose from the prescribed
destination the place to which they are to be repatriated
(Guideline B2.5.1. para. 7).

! Guideline B2.5.1 para. 3.

12 Guideline B2.5.1 para. 5.

 See also An ITF Guide for Seafarers to the ILO Maritime
Labour Convention, A Seafarers' Bill of Rights, 2006, The
International Transport Workers' Federation, London. Available
from:
http://www.itfseafarers.org/files/publications/23556/SBoR _
English_inside_small.pdf [Accessed 11 November 2013].
YMutualisation of insolvency risk is a significant departure
from the traditional areas of marine liability cover provided by
the clubs (see more on
http://www.intermanager.org/2013/04/cover-for-crew/)
[Accessed 04 February 2014].

139

with no chance of recouping their outlay from their
assured. ™

3. REPATRIATION COSTS OF CREW
MEMBER IN CASE OF SHIPOWNER
INSOLVENCY AND P&I INSURANCE

P&l club cover liability to pay damages or
compensation for personal injury, illness or death
of any seaman of the entered vessel who is on bord
or proceeding to or from the entered vessel.'® P&l
insurance also covers a shipowner's liability (the
most extensive liability insurance in the world)"’ to
pay the costs of repatriating crew members who
become sick or are injured on bord and hospital
bills and costs of sending replacement personnel to
the ship if necessary.® These claims for
repatriation have been covered in the past under
standard P&l cover - shipowner's P&l policy. Where
a member's (shipowner's)" liability arises under
the terms of a crew agreement and would not have
arisen but for such terms the club will cover the
liability only if the terms have previously been
approved by the managers (club's managers)® in
writing. >

1 Ayres, E. ,MLC - implications for insurers”, Marine Insurance
Bulletin, London, October 2013, pp. 2.

' Hazelwood, S. J. ,P& CLUBS Law and Practice”, Third
edition, LLP, London - Hong Kong, 2000, pp.212.: Also
covered is liability for hospital, medical, funeral or other
expenses incurred in relation to injury, illness or death. See
also P&l Rules North of England Protection and Indemnity
Association limited, The Roundhouse, Newcastle, UK,
2011/2012, pp-23., section 3., Risks covered, rule 19 (1)
Liabilities in respect of seamen, (d) - Repatriation and
substitution expenses necessarily incurred as s consequence of
the death, personal injury, illness or desertion of any Seamen
of an Entered Ship.

7 Billah, M. M. ,Effects of Insurance on Maritime Liability
Law", Springer, 2014, pp.2

An introduction to P&l insurance for mariners, SKULD,
pp.10. Available from:
http://www.fd.unl.pt/docentes_docs/ma/wks_MA_16683.pdf
. [Accessed 13 January 2014].

¥ Hazelwood, S. 1., op.cit., pp.83.: Club membership is usually
made up of shipowners, corporate and individual, managing
owners, ship's operators and charterers. More about club's
member see Bennet, P. ,Mutuality at a distance? Risk and
regulation in marine insurance clubs, Environment and
Planing, vol. 23., 2000., pp.155-156.; Pavi¢, D. ,Pomorsko
osiguranje pravo i praksa”, Knjizevni krug, Split, 2013.,
pp.442.

0 Hazelwood, S. I., op.cit., pp. 20-21: In the majority of the
modern P&l clubs the management is now undertaken by a
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MLC prescribes that shipowner has to provide
financial security for their liability to repatriate
sefarers at shipowner's expense incuding
repatriation in case of insolvency. P&l insurance is
not a financial security system and does not cover
shipowner “credit default” i.e. the failure through
insolvency or otherwise to meet the costs of
contractual commitments with respect to a
crewmember's  repatriation.””  While  many
shipowners were hoping that P&l cover would be
sufficient for covering repatriation costs of
seafarers in case of shipowners insolvency,
repatriation costs under Guideline B2.5.1.
para.l.(b), iii) - v)) were generally outside the
scope of insurance cover excluded by all Group
clubs. P&l clubs do not allow recovery for losses
arising out of irrecoverable debts or out of the
insolvency of the shipowner.” The owners' and
operators' response to the finacial security
obligations under MLC was to put pressure on the
P&l clubs to confirm that the repatriation
obligation will be covered even in case of
shipowners insolvency, while under MLC seafareres
have the right to be repatriated at no costs to
themselves in the event of the shipowner not being
able to continue to fulfil their leagal obligations as
an employer of the seafarers hy reason of

separate specialist legal entity, either a limited company or a
partnership. The job og the managers is to put practice the
decisions and policies of the directors. In addition, the
managers are also responsible for, inter alia, collecting calls,
looking after the accounts, appointment of correspondents,
claims handling, underwriting, investments, maintenance of
records, signing policies and issuing certificates of entry,
paying claims and laying reports before the committee of
directors and keeping minutes of such bord meetings. More
about legal structure of P&I Clubs see De la Rue, C., Anderson,
C. B. ,Shipping and the Environment”, Informa, London, UK,
2009., pp. 728-729..

2! Hazelwood, S. J., op.cit.,pp.213.

%2 Sixth session on the Joint IMO/ILO Ad Hoc Expert Working
Group on Liability and Compensation on regarding Claims for
Death, Personal Injury and Abandonment of Seafarers, 19-21
September 2005, pp.6. Available from:
www.seacrews.com/pdf/seacurus_imo_ilo_paper-pdf
[Accessed 05 February 2014]. See Tilley, M. ,,The Protection
and Indemnity Clubs and Bankruptcy”, Journal of Maritime Law
and Commerce, Baltimore, vol.17., no.4., 1986., pp. 531-
537.; Montgomery, R. A. ,Marine Insurer Insolvencies - Who
Pays the Claims?”, Journal of Maritime Law and Commerce,
vol. 18., no.3., 1987., pp. 395.-409.

B Coper, A. D., Stanberry, B. A., Boerne, G. L. ,, Voyages of
Abuse: Seafarers, Human Rights and International Shipping”,
Pluto Press, London, 1999., pg.161.
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insolvency. On the 12th May 2013 all 13 P&l clubs
in the International Group of P&l Clubs**- which
represents a unique system of mutual insurance in
shipping economy covering more than 95% of the
world's fleet® (approximately 89% of world
tonnage and 100% of European tonnage is covered
by P& Clubs which are members of the
International Group),”® have agreed to provide
cover for repatriation costs under MLC and extend
the scope of standard P&l cover - including
repatriation in cases of insolvency (although it will
not be poolable)”’ and in the other circumstances
listed in MLC where seafarers are entitled to
repatriation.?® For the purpose that club rules and
scope of the club cover should not only be similar in
character but should also receive similar or
consistent interpretation hy the clubs of the
International Group,”® P&l clubs issued a circular to
its members in which they gave details of the
financial security required of shipowners in respect
of repatriation, death or long term disability of
seafarers. In circular they confirm that club cover

# Each Group club is an independent, non-profit making
mutual insurance association, providing cover for its
shipowner and charterer members against third party liabilities
relating to the use and operation of ships. More about the
members of the International Group of P&l Clubs available
from: http://www.igpandi.org/Group+Clubs [Accessed 03
February 2014].

25Coper, A. D., Stanberry, B. A., Boerne, G. L., op.cit.,
pp.161.

% (hrstodolou, D. ,Protection & Indemnity Clubs and
Competition”, in: Competition and Regulation in Shipping and
Shipping related Industries, Martinous Nijhoff Publishers,
Leiden, Netherlands, 2009, pp. 321.

7 Ayres, E., op.cit., pp. 2.

28 UK P&I Club Circular 10/13: Entry into force of the Maritime
Labour Convention, 2006 (MLC) - Financial Security
Requirements, 24/05/2013. Available from:
http://ukpandi.com/knowledge/article/circular-10-13-entry-
into-force-of-the-ma..[Accessed 11 November 2013]. See also
American Club Circular No. 09/13, 06/03/2013 available
from: www.american-club.com/files/files/cir_09_13.pdf
[Accessed 05 February 2014].; Insurance market clashes over
MLC provisions for unpaid waes, Lloyd's List, Web Edition, 22.
May 2013, pp.1-2. Available from
http://www.crewmatics.net/uploads/news-
master/0230990001369296735.pdf [Accessed 03 February
2014].

 Hazelwood, S.J., op.cit., pp.387.

%% See The North of England P&l Club Circular Ref: 2013/022 -
Club Cover for MLC liabilities - Amendments to P&l Class Rules
19(1), Liabilities in Respect of Seamen, and Rule 20,
Payments First by the Member, 24/05/2013. Available from:
http://www.nepia.com/publications/clubcirculars/pandigener
al/1355. [Accessed 13 January 2014].
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would be extended accordingly and that extension
represents a departure from the standard P&l
position that, being mutuals, they will not
indemnify in respect of the insolvency of a
member.*!

By extending cover for repatriation costs in cases
of shipowners insolvency, P&l clubs have enabled
members to avoid having to buy a new insurance
cover although providing this cover via P&l market
represents a conflict of interest. The Board's
decision to extend the scope of P&l cover incdluding
repatriation expenses under MLC means that
additional amendments (cover for repatriation
liabilities incurred under Guideline B2.5 of
Regulation 2.5 of MLC) should be made to the
relevant P&l Club Rules for the next policy year*
(2014/15)** and these amendments took effect
immediately - before entering into force of the
MLC.

P&l insurance is shipowner's insurance cover for
legal liabilities to the third parties arising in
connection with the operation of ships founded on
the basis of mutuality. Cover provided by P&l clubs
is not liability but indemnity cover.** General rule
contained of most P&l clubs represents the
application of Payment first by the Member (“pay
to be paid“) provision which means that the
members have the right to recover from the funds
of the P&l club in respect of any liahilities, costs or
expenses that he shall first have discharged or paid

3 Countdown to 20 August 2013, the Maritime Labour
Convention 2006, Part 2 - Problem Areas, pp.6. Available
from:
http://www.skuld.com/Documents/Topics/People/MLC%2020
06/Clyde_Maritime_Labour_Convention_part2.pdf. [Accessed
13 February 2014].

32 Policy year is a year from noon GMT on any February to noon
GMT on the next following 20 February (P&l Rules North of
England Protection and Indemnity Association limited,
2011/2012., op.cit., pp.6).

** Approved changes to the Club's Rules would take effect for
the next policy year 2014/15 from Febuary 20, 2014.

** Rhidian, T. ,The concept and measure of indemnity in
marine policies”, in: ,, The modern law of marine insurance”,
volume 3, Informa, London, 2009, pp.35. More about the
legality of indemnity insurance see Hazelwood, S.J., Semark,
D. P&l Clubs Law and Practice”, Taylor &Francis, Informa,
2013, pp. 7-8.; Bennett, H. ,The Law of Marine Insurance”,
Oxford University Press, 2007., pp.484-487.
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the same.® Club can insist that it is under no
liability unless and until the member has first paid
the relevant costs or liabilities out of his own
funds.*® Thus when a shipowner finds himself with
a cash-flow crisis on his hands, even if he manages
to avoid his P&l club cancelling his insurance, he
must still pay the cost of a crew's repatriation - he
must “pay to be paid“.*” Since 2008, the Club have
waived the application of the “pay to be paid” and
retrospective cancellation of cover for non-
payment of premium Rules in respect of claims by
seamen or their dependents, where there would
otherwise be no enforceable right of recovery and
the claim would go uncompensated.®® In case
where shipowner becames insolvent and unable to
pay the repatriation costs to the crew member
under new provisions 20(2) it was prescribed that
notwithstanding the provisions in Rule 19 (1) - e)
which reflectes on MLC 2006 Liahility - the
Association shall discharge such MLC 2006 Liability
in the Member's behalf directly to such Seafarer or
dependant thereof.*

** See The North of England P& Club Circular Ref: 2013/022,
op.cit. Hodges, S. ,Law of Marine Insurance”, Cavedish
Publishing Limited, UK, 2013., pp.323.: To be entitled to an
indemnity in respect of liabilities or expenses incurred by a
member (the insured), he must first prove that he himself has
discharged the liabilities or expenses.

* De la Rue, C., Anderson, C. B.” Shipping and the
Environment”, op.cit., pp.749. See more Rose, F. D. ,Marine
Insurance: Law and Practice”, Informa, UK, 2013., pp.153.

* Coper, A. D., Stanberry, B. A., Boerne, G. L., op.cit.,
pp-162.

*% About the main areas of concern about P&l cover see on
http://www.ukpandi.com/knowledge/article/mlc-club-facg-
6133/ [Accessed 05 February 2014].

%% See The North of England P&l Club Circular Ref: 2013/022 -
Amended Wordings for Rule 19(1) and Rule 20. Available
from: http://www.nepia.com/cache/files/8648-
1369409969/AMENDEDWORDINGSFORRULE19AND...[Accessed
13 January 2014]; The Japan Ship Owner's Mutual Protection
& Indemnity Association, JPI'S Rules 2012/2013. Available

from:https://www.piclub.org.jp.[Accessed 05  Decenber
2013]; The Swedish Club, Rules for P&l Insurance,
2013/2014, pp.13. Available

from;http://www.swedishclub.com/upload/Insurance_Service
s/TSC_Rules_for_Pl_and_FDD_lInsurance_2013_2014
[Accessed 03 February 2014]; The London P&l Rules 2013-
2014., pp.15-16. Available from:
http://www.londonpandi.com/_common/updateable/downloa
ds/documents/5rules2013.pdf [Accessed 03 February 2014]
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4. CONCLUSIONS

April 28%-29t, 2014, Solin, Croatia

MLC represents codifying framework of rights and
duties for seafarers and shipowners with purpose to
protect the rights of the seafarers, reduce
accidents at sea and secure economic interests in
fair competition for shipowners. As a new
international convention with comprehensive
implications across all sectors, MLC introduced
compulsory insurance for contractual liability of the
shipowner to ensure that seafarers are repatriated
at no cost to themselves ,in the event of the
shipowner not being able to continue to fulfil their
legal obligations as an employer of the seafarers by
reason of insolvency”. Shipowners obligations to
pay compensation for deaths, personal injuries and
illnesses of seafarers under MLC were already
covered by the P&l Clubs. Repatriation costs in case
of shipowner's insolvency represents a new
obligation of shipowner under MLC and has
previously been excluded by all Group Clubs.
Responding to the needs of shipowners under MLC,
trying to help them as members of P&l Clubs, with
their new obligations in complying with financial
security requirements under the MLC (particularly
in case where shipowner is unable to pay
repatriation costs of seafarers while he became
insolvent) - P&l insurance market (IG P&l Clubs)
have agreed to extend the scope of P&l cover to
include repatriation costs under the MLC in the
event of  shipowners insolvency. Legal
consequences of expanding insurance cover took
effect immediately (even before entering into force
of the MLC), but for the next 2014/2015 policy
year all P&l Clubs need to introduce such an
insurance cover - crew repatriation costs from
shipowners insolvency in P&l clubs rules.
Enactment of the MLC which globalized maritime
industry providing opportunity for better labour
practice would not have drastical impact on higher
premium,“® but growing number of international
convention introducing new maritime compulsory
insurance and exceptional financial situation in the
world with major casualties to which the P&l clubs

2 UK P&I Club Circular 15/13: Review of open policy year &
2014 policy year general increase, 30/10/2013. Available
from: http://www.ukpandi.com/publications/article/circular-
15-13-review-of-open-policy-year [Accessed 05 December
2013]. The Bord has concluded that for the 2014 policy year
the premium rating of all Members shall be increased by 10 per
cent.
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had to respond would have influenced on
increasing vessel operating costs by 3% in 2013
and 3.2% in 2014 and the cost of P&l insurance
by 2.4% in 2013 and by 2.5% in 2014.*
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ABSTRACT

Coordination of national operations, reaction and time interaction with all stakeholders maritime and logistical means
necessary, including all activities necessary to reduce the damage and to conduct and coordinate operations from the
ground. Operations managed by the Marine Department, according to a local emergency plan to deal with the
components of the civil service and national defense, under the emergency plan to protect coastal areas from sea and
marine pollution caused by maritime shipping accidents. Information will be provided by the Ministry of Environment on
the situation of marine disasters at sea in coastal areas pollution. The plan shall be implemented in accordance with all
required operational procedures related to logistics, planning, and administrative and legal aspects of the guidelines set
out in the planning stage to actual implementation in a given situation. This strategy finds its first application by the
coordination service activation key units from the prime relevant ministries and local governments. Sea area in which the
emergency plan is implemented and how it's application refers to the Albanian government laws are in effect. The
authors will determine available resources and equipment necessary to meet the pollution of coastal areas in Albania and
will explain all the procedures.

KEYWORDS

Marine pollution, marine environment, ship, emergency plan, environmental pollution, coastal marine protection

1. INTRODUCTION
the obligation to protect and preserve the marine

Albania is located in the west of the Balkan environment. National Contingency Plan for
Peninsula between 39° 16' latitude and 49° 39' responding to accidental marine pollution is one of
longitude. Albania is located along the eastern the measures to be undertaken by Albania in
shores of the Adriatic and lonian seas, 72 km from compliance with this obligation.

the Cape of Otranto (Italy) and 3 km from Corfu The purpose of this plan is must ensure the
Island (Greece). The coastline has a total length of existence of a temporary reaction, uniform and
427 km, 273 km and 154 km Adriatic Sea lonian effective national level incident occurred in the
Sea. sea, that cause or may cause pollution of the
Albania is a member of the United Nations marine environment by oil or other substances to
Convention on the Law of the Sea 1982, and so has be harmful and hazardous, the exceeding the
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capacity of the individual reaction vessels, ports,
oil terminals of shipyard, naval platforms, and the
local or regional authorities.

The main objective of the plan is to organize a
rapid and effective response to spills of oil and
other hazardous substances and the poisonous that
tend to influence or affect the marine area of the
Republic of Albania and its coast, as well as to
facilitate national cooperation and international in
Adriatic, lonian and Mediterranean.

April 28%-29t, 2014, Solin, Croatia

National components of the reaction are
Interoperability marine center, prefect of the
region, the Regional Environmental Agency,

Albanian Naval Force, Marine General Directorate,
private and public contractors, consultants,
ministries, agencies and related services.

Massive pollution from maritime disasters and
pollution in general have not been worrying
considerable problems finding past centuries. They
became a global concern problem during the
second half of the last century and will remain in
the account for a very long time. About the 60s of
the last century have a vigorous development of
the shipping industry and the discovery of oil at the
sea. This was the turning moment when mankind
realized that what nature had made for millions of
years man was destroying the performance. This
was also the moment where taking institutions
began to think about preserving aquatic
environments and hydrocarhons.

2. MATERIAL AND METHODS

2.1. Risk Assessment

Risk management principles are widely recognized
as an integral part of good management practices.
Risk management is an iterative process, which
supports making better decisions contributing to
giving a greater insight into risks where they occur,
and their overall impact. Risk assessment supports
the preparation and planning for oil spill prevention
and response strategies.

Risk assessment is a step in the overall process of
managing it.

This study analyzes the potential risks, the
possibility of occurrence of disasters in Albanian
territory, seriousness and what actions can be
taken to prevent it from happening, or to reduce
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the risk to an acceptable level, given the costs of
prevention and mitigation strategies.

In order to accurately identify the risks, existing
safeguards, barriers and measures related to
operations at sea are some of the practices of
preventing disasters at sea. Some of these risks
and potential areas of occurrence are: sudden
change of weather, strong winds and the sea are
potential risks that may cause in possible offshore
accident in terms of loss of life, environmental
damage and economic loss. We heavily trafficked
area of Saranda, Vlora Bay and Porto Romano that
are the most dangerous areas where these factors
are present. Therefore we must estimate the
maximum operations and processing ships during
their stay. The impact and consequences of the oil
spill will depend largely on their location and type
of spill.

2.2. Maps of the areas with the greatest
sensitivity of marine pollution

Most polluted areas and most likely to marine
accidents are areas with dense traffic, ports,
channels and areas with a combination of shipping
thoroughfare. Here we concentrate our attention
on the implementation of traffic rules and schemes
marine lines.

Albanian coast, the area of Corfu and Greece
appear coastal areas as the most likely area for
marine pollution and accidents due to large
shipping traffic coming from the Mediterranean
and Greek ports. In this sense, it is imperative
implementation of bilateral maritime agreements
and joint construction of schemes to control sea
traffic. In Albania, two ports were constructed of
large quantities at the disposal of hydrocarbons,
mainly gas oil and its products below. Ports are in
Vlora Port "PETROLIFERA ALBANIA" and Durrés
"ROMANO PORT". There is an influx of ships in
number and deadweight which is given by the
following tables for every port.
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Table 1. Shipping traffic in the Petroliferous port
and Romano port from June to December 2013

Month Petroliferous Romano Port
June 12 9
July 12 11
August 12 11
September 11 9
October 15 10
November 15 9
December 11

2.3 The main international conventions
and albanian laws for environmental
protection

In a summary, international conventions for the
protection of the marine environment object are:

a) MARPOL 73/78 with its annexes is the main
instrument for pollution prevention in general and
especially oil pollution. On this hasis are set and
port state control structures, were built design
emergency plans and certification of ships. Of
course, the impact of MARPOL in preservation and
conservation of the marine environment is vital,
but pollution arising from maritime accidents are
unpredictable and require special structure and
eliminating their response.

b) 1969 CLC Convention together with the 1976
protocols for legal responsibilities in case of oil
pollution and the Protocol of 1992 which obviously
improves this convention. It is important to note
that Albania is a member of the CLC Convention
and its protocols to which no liability in reaching
the standards of this Convention on the
transportation and maritime industry;

c¢) OPRC Convention 1990 which became
mandatory creation of structures response to oil
pollution;

d) Barcelona Convention for the Protection of the
Mediterranean Sea;

e) Law for the Protection of the Marine
Environment of the Republic of Albania from
pollution and damage 2002;

f) The law on environmental impact assessment in
Albania 2003 etc.

Albania is far from these standards due to the
situation of the Albanian navy ships and financial
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inability of the owners to make investments are
essential in this field. Albania has received
technical assistance and limited funding because
for our good fortune in regions dotted seas that
Albania has not been any catastrophic accident
pollution which requires international intervention
made not only for the fact that a single state is
unable to meet the cost the higher the elimination
of the consequences of pollution but also the fact
that the risk to hanks of all neighhoring states.

2.4 The structures of response against
pollutions and maritime disasters

Strengthening the role of structures and disaster
response to marine pollution is an imperative duty
to Albanian state in particular Albanian ports where
great movements of hydrocarbons. Especially these
structures must be on call at hoth ports of oil and
gas hydrocarbons where there is a large ship traffic
movements cistern and millions m® of oil, gas and
its derivatives.

Support structures response to oil pollution in case
of marine disasters should consist of:

e assistance and supervision in cases of pollution;
e expeditions and analysis techniques;

assessing the damage and real expected;

the necessary documentation;

transfer techniques and use of equipment;

e establishing and  monitoring  structures
voluntary reporting oil pollution;
e establishing free telephone numbers for

reporting any pollution;
e opinion glance crews of fishing boats and
tourist for environmental preservation;
e reporting any type pollution in the sea;
e routine monitoring and control;
e training and qualification.
All the above elements that depart from rationality
to avoid maritime disasters and environmental
protection can not be done without raising the
opinion of the society and community of all
seafarers. Even for the most powerful country it is
impossible to control every part of the state means
the sea but are themselves seafarers, tourists and
fishermen voluntarily report and take active part in
avoiding such situations at any hour of the day and
night.
Environmental cultures should be implemented by
the school, the family, society and imposed by law.
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Structures of marine pollution response to

collaborate closely with a ser institutions to

accomplish their mission. They collaborate:

o With harbor offices for obtaining accurate
coordinates, size, composition and elements of
motion trajectory relative to oil stigma. Masters
ports also must feed them with the information
necessary for the meteorological situation and
forecast for next few days, wind direction and
currents, marine traffic in the region and the
possibility of its deviation during clearance
operations, sending experts to investigate
maritime accidents, etc.

o With regional environmental agencies, to assess
the risk and potential damages, compilation of
regional schemes and weak points in the
respective region, with expert assistance and
specialist staff training and assistance with the
necessary technical material etc.

o With environmental protection associations for
absorbing information necessary and providing
volunteers for the interim and cleaning coastal
area pollution.

e The port authority, for equipping with
technical, financial, personnel, materials
needed basis, calculating the cost and the
management of financial and other resources.

Of course, all of the elements mentioned above are
relative to sea because situations are very complex
and in some cases cash schemes do not work
properly. In this sense initiatives and flexibility are
elements that should be taken into account by the
parties in the operation.

2.5 Equipment for oil spill response and
available tools

Necessary tools for combating marine pollution and

coastal caused by hydrocarbons and toxic

substances can be used for purposes of monitoring,

recognition, rehabilitation, and supportive ancillary

purposes.

What might be some of the equipment as part of

the structures used in the fight against pollution

and maritime disasters?

They can be divided into two categories:

o The tools used to fight pollution in the coast;

o The tools used to fight pollution in coastal
areas;
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often some of the tools of the first category can be

used in operations against pollution of coastal

areas although.

This category includes the following tools:

e Marine tools for operations against marine
pollution agreed upon by the Ministry of
Environment by shipping companies in
accordance with available resources and within
their limitations.

e Military ships and other vessels used for
operations against pollution.

e Special ships, towing hoats and other private
vehicles to used for recovery operations or
ancillary logistical support, including control
and recovery tools and systems.

e Naval and aircraft for patrolling and monitoring
used by the Harbor Master, Coast Guard, Air
Force, State Police and the Fire Department
bodies.

Tools and resources

pollution in coastal areas.

We hereby provide the following list of available

tools and equipment needed to cope with pollution

of coastal areas:

Special tools

o trucks, heavy transport / four- wheel-drive,
tractors, excavators, mechanical shovels and
similar tools, earth moving equipment and
mobile cranes;

e trucks with suction pumps and pipes;

e organic chemicals, decontamination products;

absorptive material;

truck mounted and portable compressors;

light fittings with power generators;

cameras for video conferencing

television;

e portable pumps;

implementation against

satellite

General Equipment:

e protective clothing for operators and support
staff, extra clothing;

e auto respiratory protective masks and filters;
safety vests;

e cleaning materials
detergents, brushes);

e contaminated equipment and clothing;

e plastic and metal containers for the collection
of different materials with fat;

e cardboard hoxes/containers, sheets and bags
for collection and transport of marine fauna;

cloths,

(rags, soap,
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e movable tubs for treatment of marine fauna;

e heavy plastic sheet and layer material storage
areas, especially for temporary storage;

o shovels, earth diggers, rakes, pitchforks, ropes;

e beds and trampled in the water;

o lights and portable generators;

e power generators and first aid materials,

e portable radio transmitter;

e equipment for measuring the explosion;

Each provincial emergency plan should include in

agreement with the Maritime Authority and the

region a list of resources needed for emergency

response in terms of the protection and

rehabilitation of the area, as well as a list of

voluntary organizations and specialized centers for

the treatment of fauna, marine mammals and

reptiles and a list of authorized centers for the

collection, transport, storage and disposal of

pollutants and all other resources availahle in the

territory of the Public administrations or by private

companies able to support emergency response

efforts.

A special importance has training and qualifying of

the staff to use carefully the equipment. Without

this is impossible to fulfill properly its mission.

3. CONCLUSIONS

The most prone areas to maritime
accidents in Albanian coast are coastal regions
bordering with Greece. In this regard, Vlora's Bay
and the area of Porto Romano in Durres, which are
vulnerable regions, should be regulated and
monitored systematically. Near them there are
located many protected marine areas where
environmental impact of hydrocarbon
contamination is large, so monitoring must be
realized through conventional and advanced
monitoring methods and developing local
emergency plans against marine pollution to reply
similar situations.

In light of these considerations, the
national contingency plan and disaster marine
pollution preparedness through various exercises
and drills in areas which are threatened by marine
pollution should be tested for efficiency. This will
be achieved through increasing the national
governing authorities responsibility to prevent any
difficult situation. The marine emergency response
plan on national level must be completed at all

relevant links considering the national plans and
joint strategies of the European Union.

Adopting national laws and regulations in
accordance with international IMO laws and
conventions in advance to protect marine
environment from pollution and marine disasters is
another important task for the national authorities.
Lastly, the coordination of national operations to
react to the national marine pollution and disasters
through the promotion of the process of
preparation and response to the national system
under the auspices of the Directorate General
Maritime should be in the forefront of all duties.
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ABSTRACT

The paper elaborates roles and responsibilities that represent the key functions of logistic operations. The study has been
primarily aimed at the analysis of the specifics of daily operative logistic functions. Logistics has been one of the most
changing and developing functions in modern business over past few decades. Following and respecting the constant
changes and improvements within the logistics operations resulted indemand of the change and improvement in logistic
experts’ skills and competencies in respect to the logistic roles and responsibilities. Authors of the paper researched the
current logistic job positions demand as well as the detailed descriptions of some logistic positions in companies that
have logistic or supply chain department. Principal aim of this paper has been to present consolidated logistic functions
with highlight at specific logistic skills and competencies. The research has been expected to result in competent and
expert advice to the educationalinstitutions with existing and new educational programs related to logistics and supply
chain.
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1. INTRODUCTION

Supply chain and logistics have been one of the most ~ through improvement and integration of supply
emerging and developing parts of the modern chain and logistic individual processes[9]. Logistics
businesses. Increasing demand in quality logistic ~processes can include various activities such as:
services from internal and external clients caused the ~ services to customers or users, demand forecasting,
need for optimal supply chain and logistic solutions ~documentation flow, distribution problems, control
and subsequently, a need for supply chain and of machines and other technical means, order
logistic experts.Logistics has been the integral part ~processing, packaging, maintenance and service
of every business project and efficient logistic system  problems, production or services organisation,
represents one of the basic preconditions for purchase, return products management, warehouse
achieving business goals; expert and structural —and distribution centre management, etc. [8].

supply chain and logistics management enables There is a number of supply chain and logistic
additional logistic cost savings resulting in customer ~ education programs in Croatia, from high schools,
satisfaction and company's profitability[5]. Modern  training centres to universities,which even include a
logistics needs to achieve operational efficiency doctorate studies. However, since supply chain and
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logistics are still developing business branch in
Croatia, there has been a need of evaluation of
current logistics position as well as education and
training programs offered. Also, there are anumber
of published papers related to logistics processes and
education; however, since logistics is of an ever
changing nature, an update of current logistic needs
of competencies and skills might be necessary.

One of the reasons for starting educational programs
has been an effort to response to market's
permanent needs for special logistic employees and
experts which will be able to monitor and control the
entire transport process from the origin to the
destination using up to date economic and
technologic knowledge[4]. Logistic experts have to
be able to have the special competencies and skills to

adequately respond to day to day logistic
management and operative challenges. Only
excellence assures further existence in the

competitive market[9].Therefore it is necessary for
educational and training programs to be adequate
for current and future business and market needs in
order to educate and train logistic experts that will
have adequate individual logistic competencies and
skills. Logistic experts, after completion of their
training and educational programme, would have to
be able to be employed and work in various logistic
sectors in private and public companies and
institutions.

The principal aim of this paper is to systematically
list the roles and responsibilities including key
activities of logistic experts in modern logistic
departments which can bhe used as a guideline for
optimising the existing educational and training
programs as well as a starting point in building a
successful logistic department. Some of the logistic
work position descriptions from various Croatian
companies have been used in order to elaborate the
operative logistic key activities in more detail. The
paper also gives a short overview of current logistic
job demand in Croatia which represents a sample of a
current logistics position in the current Croatian job
market as well as an indication of logistic position
and perception in Croatian employment institutions
and companies. Finally, the conclusions give the final
synthesis of the paper.
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2. SHORT OVERVIEW OF CURRENT LOGISTIC
JOB DEMAND IN CROATIA

The economic recession has been felt in Croatia for
past years which affected all types of businesses also
including the logistics. The number of unemployed in
Croatia outnumbers the available jobs and positions
on the job market. The intention of the research was
to give a short overview of the current job demand
related to logistics. There is a need to outline the
perception of logistics within the non - logistics
institutions, companies and organisations which
arouse during some of our other on-going researches
including this one.

A short overview of current job demand in Croatia
presented in this paper is not representative and it
has not been researched in detail due to not being
the primer object of the research. Nevertheless, we
consider it to be indicative concerning the current
logistic situation in Croatia.

During November of 2013 the authors have searched
the current job demand on 3 most influential job
websites in  Croatia  (Croatian  employment
department and two privately owned websites). The
results were following:

At the Croatian employment department website
there is no possihility of searching the open positions
within logistics since there is no defined searching
object connected to transport and/or logistics. It is
possible to make the search by categories linked to
Motor vehicle drivers/mobile machine drivers/marine
crew and Simple construction, manufacturing and
transport positions (which are the only two
categories linked to logistic services). The total
number of open positions in these two categories in
the range of entire Croatia was 77.The searching
possibilities at this website indicate the perception of
logistics ~ within  the Croatian  employment
department. The reality is that there are logistic
departments within companies in Croatia as well as
logistic companies and there is no search possibility
by logistic and/or supply chain category. However, it
is possible to search the website by inputting the key
word, therefore we have inputted logistics as the key
word which gave the result of O open positions,
supply chain as the key word gave the result of 0
open positions, transport as the key word gave the
result of 5 open positions (4 open positions for
drivers and 1 open position in administration with no
detailed requirements related to logistics).
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Privately owned website moj-posao.net had the
option of categories linked to logistics:
Traffic/transport/maritime  and  Storage and
logistics. Both of the categories list the same open
positions which in total were 48 in the range of
entire Croatia. It is possible to search the website hy
inputting the key word, therefore we have inputted
logistics as the key word which gave the result of 4
open positions, supply chain as the key word gave
the result of 0 open positions, and transport as the
key word gave the result of 13 open positions.
Privately owned website posao.hr had the option of
one category linked to logistics: Transport — Storage
and logistics which had the total number of 17 open
positionsin the range of entire Croatia.lt is possible
to search the website by inputting the key word,
therefore we have inputted logistics as the key word
which gave the result of 2 open positions, supply
chain as the key word gave the result of 6 open
positions (5 for sales representatives and 1 for the
manager in furniture production company), and
transport as the key word gave the result of 4 open
positions.
Considering the search possibilities and the open job
positions it is possible to conclude that there is no
high awareness of logistic specific position demand
within the employment departments and companies.
The open job market clearly depends on the current
economic situation and it is evident that there is no
significant number of open positions within logistics.
However, employment departments and companies
should update their database of open and possible
job positions in order to correspond to the modern
business.Therefore, the suggestion for employment
institutions and companies would be to include
separate categories of logistics and supply chain in
their database and form separate categories linked
to logistics and supply chain.

3. ROLES, ACTIVITIES AND
RESPONSIBILITIES OF LOGISTIC EXPERTS

Main logistic goal has always been very simple and
has been repeated in many publications: deliver the
right product at the right time to the right place, in
the best condition at minimal costs. Logistic experts
performing the logistic task need to ensure that the
entire process runs smoothly, without interruptions
and obstacles; and if some problems do occur,
logistic expert needs to have the right competencies
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and skills as well as the right tools to resolute the
problem in the fastest and easiest way. One of the
most important key elements is the human element
within the logistics; depending on the level of
expertise of the human resources within the logistic
organization, there are more options in having the
possihility to control and overview processes in the
entire logistic network[7]. Logistic expert within the
supply chain is a very important figure which can be
considered as an added value to the entire chain
and represents a company resource; his tasks can be
viewed from management and operational level
which considers the fact that logistic expert links the
management level and operational level [6].

The basic decsriptions of job positions used in
Croatian companies ussualy includes the following
key categories for every specific logistic position:
General role

Key activities

General qualifications

3.1. General role

General role is defined for every specific logistic job
position describing the main position within the
organisation and organisational department with its
main functional roles and responsibilities. General
role describes the general role of specific logistic
positiondepending whether it is a managerial or
operative function. It is defined for activities
connected to order reception; administration and
deliveries to production, distribution centres and
final customers; organisation and planning of
deliveries; control of order fulfilment, cost control
and overview of specific logistic and supply chain
processes etc. General role also defines the
responsibilities considering the information flow of
procurement/sales processes according to the
procurement/commercial strategies and current
standards and procedures. Depending on the
managerial and/or operative level, general role also
defines general guidelines considering people
management and coordination between different
stakeholders.

3.2. Key activities

Key activities describe the key activities of specific
logistic position such as detailed description of
business processes related to the specifics of logistic
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position and depending on the logistic position
(whether it is a management or operative position).
The main key activities that are present in the
general logistics positions usually include the
following:

Responsibilities related to cost management:
control and overview of cost incuding the
detection and implementation of possible
savings in logistic cost (direct transport cost
and/or other related costs such as
administration cost, forwarding agent costs,
quality and quantity control costs, distribution
centres’ cost etc.), understanding of basic
accounting, interpreting of financial reports
Responsibilities  related to  transportation
management: detection and implementation of
optimal transport routes and modes of
transport, coordination with transport operators
and other suppliers, contracting the transport
operators and other suppliers, planning and
organisation of transport including
transhipments, manage transport scheduling,
loading and unloading operations, quality and
quantity control of transported goods,
maintaining transport equipment etc.
Responsibilities related to inventory
management; classification of items, defining
and ensuring safety and optimal stock levels,
various  inventory  activities  including
monitoring, updating, analysing, quality control
etc.

Responsibilities related to warehouse /
distribution centre management: managing
reception, stocking and despatch operations,
managing the inventory levels, managing the
use and maintenance of equipment etc.
Responsibilities related to production planning;
monitoring  production  plans, monitoring
capacity plans, planning material requirements
and organisation of material and equipment
supply etc.

Responsibilities  related to  procurement
planning: evaluation of sourcing environment
and possibilities, identification of sources of
materials and services, planning supply
schedules, managing quality  controls,
monitoring reception activities, controlling and
evaluating suppliers’ performance etc.
Responsibilities related to maintaining and
improving the level of logistic services towards
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internal and external clients, improvement of
operational effectiveness

- Responsibilities related to selecting, contracting
and evaluating various logistic  services
suppliers

- Responsibilities related to information flow
towards internal and external clients; evaluation
and presentation of information to other
company departments, suppliers, clients and
institutions, production and control of all
documentation

- Responsibilities related to implementation of
logistic software programs, tools and IT
solutions; budgeting and forecasting tools,
inventory management tools, establishing the
electronic data connections, planning and
managing the IT support etc.

- Responsibilities related to legal requirements as
well as internal procedures, complying with
relevant legislation and regulations

- Responsibilities related to budgeting and
forecasting  processes (related to cost,
transportation  capacities and  other);
implementation of processes and monitoring
the actual data against budget and forecast

- Responsibilities related to daily, weekly and
monthly reports; implementation of reporting
tools and processes, implementation of logistic
measures etc.

- Responsibilities related to archiving the
documentation according to the predefined
regulations

- Responsibilities related to achieving specific
logistic goals, initiatives and plans

- Responsibilities related to people management:
contribution, development, planning,
organisation and working with the logistic team
including suppliers, external and internal clients

- Responsibilities related to specific and delicate
information (business secrecy)

- Responsibilities related to health and safety
work environment, ensuring the necessary
equipment for health and safety work
environment, planning and  organising
education and training related to health and
safety work environment etc.

There can also be certain special key activities listed

for the special logistic job position depending on the

particulars and special requirements; logistic expert
might have a responsibility in obtaining necessary
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transportation permits for transport of specific
goods, logistic expert might have a responsibility in
project development support to multiple departments
within the organisation and also provide support for
special projects, logistic expert might have a
responsibility and a role in risk management etc.

The logistics covers great number of various
functions which might and might not be closely
linked to primer logistic function; all of those various
functions do have their own challenges and require
knowledge of specific skills, therefore, the logistic
experts need to have a great range of knowledge,
competencies and skills in order to respond to
operative logistic challenges at managerial and
operative function level. The challenges of current
logistics require the basic knowledge that covers
different logistic areas and needs for specific skills
and competencies that represent a basic requirement
and also and added value to the entire chain.
Suggestion for educational and training programs is
to include the educational and training option and
possibility of continuous improvement in order to
respond to ever-changing logistic challenges.
Working closely with logistic companies and
companies that use logistic services in order to
improve and update logistic educational and training
programmes is an asset for educational and training
organisations which should result in up to date
educational and training programs. At the end, the
result should be logistic expert that has
competencies and skills to successfully contribute to
the efficient logistic service and supply chain in
total.
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3.3.  General qualifications

General qualifications refer to the specific level of
education and skills required for the specific logistic
position. They can include following specifics:

Education level - requirements related to
necessary degree level and type (example:
Bachelor's degree in management,
administration or related field)

Foreign languages - requirements related to
necessary level of knowledge of foreign
languages (example: fluency in oral/written
English necessary, knowledge of a second
language as an asset)
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Work experience - requirements related to
necessary prior work experience (example:
minimum 3 vyears of experience in the field
operations and logistics preferably within
logistics company)

Computer skills - requirements related to
necessary computer skills (example: knowledge
of computer applications especially the
Microsoft suite of programs)

Communication skills - requirements related to
necessary communication skills  (example:
excellent interpersonal skills and ahility to work
in a multi-stakeholder environment)

Specific software skills — requirements related
to necessary additional computer software
knowledge and skills depending on the job
requirements  (example: knowledge of SAP
necessary, knowledge of specific logistic
software tools as an asset)

Driving skills - requirements related to driving
licence depending on the job requirements
(example: motor vehicle driving licence B
category necessary, forklift licence as an asset)
Other specific requirements depending on the
job position (examples: problem solving skills,
strong attention to detail, professional
aptitude, presentation and demeanour, detail-
oriented skills, possibility of quickly learning
new skills, integrity, innovation skills, customer
focus etc.)

General qualifications  represent the  basic
requirements for operative and managerial positions
in logistics; they represent the basic level of
knowledge, competencies and skills needed for
specific position within logistics. An upgrade to the
basic level of knowledge, competencies and skills
enables the optimisation of logistic service and
added value to the entire supply chain.

4. CONCLUSIONS

Modern husiness is inseparable from supply chain and
logistic service and it generates a great need for
specific knowledge, competencies and skills related
to the specifics of logistics service. Apart from the
need for logistic basic knowledge, there are also
requirements for specific logistic competencies and
skills related to the specifics of the organisation and
specific logistic job position. Logistic experts can
work in various types of organisations and companies
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which can include production companies, military,
transportation companies, medical institutions,
construction companies, humanitarian organisations,
public sector etc. Referring to the ever-changing
nature of logistic service as well as the various types
of logistic services, there is a need for logistic
experts that can respond to everyday logistic
challenges on operative and managerial levels.
Logistic expert has a responsibility for accurate and
quality fulfilment of various logistic tasks which
reflects the logistic status of the organisation.
Educational and training programs need to provide
the basic supply chain and logistic knowledge to
future logistic experts and also to give the basis for
continuous improvement in logistic skills and
competencies. The basic qualifications for operative
tasks and additional knowledge responding to the
continuous changes and improvement are a
necessity.

It is a common saying that business and companies
do change faster than the educational institutions;
therefore there is a great need of close relations
between business sector and education institutions in
order to update the educational and training
programs and foresee the future movements and
improvements within the logistic sector.Some
companies (mainly bigger and multinational
companies) do have their own custom made
educational programs that include logistic and supply
chain training and education. However, those
companies’ training and educational programs are
usually highly specialised for specific business branch
and are custom made to suit specific needs of the
specific company. Therefore, there is a need for
institutional education and training of basic logistic
knowledge as well as specific logistic competencies
and skills in order to optimise the level of logistic
service and respond to ever changing market.
Business and educational institutions should both
benefit from such cooperation since the result should
be a more professional level of logistic service and
more knowledge of supply chain processes in total.
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ABSTRACT

Ships must be designed, constructed and maintained in compliance with the technical standards of seaworthiness
provided by the international conventions, national regulations and rules of classification societies, ensuring an
acceptable level of ship stability and safety, its environmental impact, etc. Classification societies supervise the ships’
technical soundness, i.e. their compliance with the respective technical standards, through a specific system of
inspections and certification. There are a number of classification societies, the leading ones being the members of the
International Association of Classification Societies (IACS) promoting the new unified technical standards for ships,
internal quality management systems and the members' code of ethics. The class certificate, inter alia , serves as a proof
of a ship’s sound condition upon contracting the hull or P&l insurance. Commonly, the insurance cover or the insurer's
obligation to indemnify under the insurance contract is subject to the ship’s class being maintained. Change, suspension,
discontinuance, withdrawal or expiry of the ship's class may lead to a termination of insurance, exclusion of the insurers
obligation under the insurance contract or a similar legal consequence negatively affecting the coverage. The standard
marine insurance clauses containing the special terms regarding the ship's class shall be analysed hereunder. The aim,
nature and effect of such terms shall be discussed in the context of Croatian law and comparatively in the foreign laws
governing the most common standard marine insurance clauses, particularly the Institute clauses, P&l rules and the
Nordic Marine Insurance Plan.

KEY WORDS

marine insurance, classification societies, ship's class
1. INTRODUCTION inspections. ' In fact, the marine insurers were

historically the instigators of the ship classification.
Marine insurance is older than the rise of the They needed to be informed of the condition of the
international maritime safety standards. The ships they insured, so they began to collect the
marine insurers ear]y recognized the need Of the re]evant information from the mal‘iners and OtherS
professional and objective ship acquainted with the condition of the

! Bennett, H.: The Law of Marine Insurance, 2nd Edition,
Oxford University Press, 2006, p. 592.
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particular ships. ? That is how the first classification
societies were developed, in order to fulfil the
insurers’ needs. *

Historically, besides the insurers, there were many
others with the interest to ensure the success of the
maritime adventures and who therefore insisted on
the improvement of the ship safety. These were
primarily the shipowners, the owners of cargo,
merchants, banks and other creditors financing the
shipbuilding, ship sale and purchase, sale of goods,
etc. Today, hecause of the importance of the safety
at sea, there is a serious intervention by the states
in the field of the safety of navigation. The states,
fulfilling their obligations from the maritime
conventions on the safety of navigation and the
protection of marine environment, delegate many
of their tasks to the classification societies. * The
international conventions imposing on the flag
states a duty to implement a whole range of the
ship inspections and surveys, allow them to entrust
the classification societies, as “the recognized
organisations”, with such tasks. >

The leading classification societies today are the
members of the International Association of
(lassification Societies (IACS), promoting the new
unified technical standards for ships and internal
quality management systems as well as the code of
ethics for its members. The certificate of class
attesting that the ship is classed hy a

2 oy ~ . . .
Terzi¢, B.: ,Odrzavanje klase kao uvjet iz ugovora o

osiguranju”, Osiguranje - hrvatski Casopis za teoriju i praksu
osiguranja, No. 3-4, 1997, p. 21.

® It is interesting to point out that the Lioyd's Register founded
in 1760 was amongst the first classification societies and until
today it has been most highly esteemed. Its history, like the
one of the Lloyd's insurance market, is tied to the Edward
Lloyd's coffee shop in London. Lloyd's Register issued its first
publication titled Register of Ships in 1764 in order to provide
the insurers and merchants with the information regarding the
condition of the ships they insured or chartered. This was the
beginning of the classification of ships. See TERZIC, ibid, pp.
21 -22.

* TERZIC, ibid, p 22.
> BENNETT, The Law of Marine Insurance, op. cit., p. 593.
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particular classification society, especially if it is a
member of IACS, will serve, inter alia, as a proof of
a good ship's condition for the purposes of the hull
and machinery or P&l insurance. ©

2. AUTOMATIC TERMINATION OF
INSURANCE UNDER THE ITCH 1983

In the Institute Time Clauses - Hulls 1/10/1983

(hereinafter: the ITCH 1983), the first time in the

history of the law of marine insurance, a clause on

automatic termination of insurance in the case of
change, suspension, discontinuance, withdrawal or
expiry of the ship’s class was introduced. Namely,
according to the ITCH 1983, clause 4.1, the

mentioned facts regarding the ship’s class present a

cause for an automatic termination of insurance,

unless the insurer agrees to the contrary in writing.

It is prescribed that the insurance shall terminate

automatically at the time of the: ’

a) change of the dlassification society with which
the ship was classed at the commencement of
insurance, or the

b) change,
c) discontinuance,
d) suspension,
e) withdrawal,
f) or expiry of class.
Exceptionally, if such events resulted from a loss or
damage to the ship otherwise covered by
insurance, the automatic termination of insurance
shall only operate should the ship sail from her next
port without the prior approval of the classification
society. ®

® Ibid, p. 592.
" TERZIC, op. cit., p. 22.

& An example of the application of this clause in practice is
found in the English court case The Caribbean Sea [1980] 1
Lloyd's Rep. 338, see pp. 349 - 350. The court found that the
cause of the sinking of the ship was a latent defect in the ship's
hull, and therefore the hull insurer was found liable for the loss
under the Inchmaree clause. The court did not find the basis
for the application of Section 39. 5. of the UK Marine
Insurance Act 1906
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According to Arnould, in case of a retroactive
suspension, discontinuance, change or withdrawal of
class, any loss or damage occurring in the meantime,
i.e. prior to such suspension, change, discontinuance
or withdrawal of class, would be covered, even
though it occurred after the respective date that the
classification society determined retroactively. °A
change or a suspension of class taking place prior to
the inception of insurance is entirely outside the
scope of application of the relevant clause 4.1, ITCH
1983. *° The question whether in a particular case
there is a change or a suspension of the ship’s class
should be answered according to the rules of the
respective classification society and in compliance
with its own interpretation thereof. **

The clause on the automatic termination of
insurance in relation to the ship’s class is a clause
paramount, i.e. it has a priority over any other
contract insurance clause (written, printed or

typed).

(hereinafter: MIA), i.e. it did not accept the insurer’s defence
that the loss can be attributed to unseaworthiness of which the
insured was aware. The court did not accept the insurer's
defence that there was an automatic termination of insurance
due to the class withdrawal, because the reasons for the
withdrawal, change, termination, discontinuance, suspension
or expiry of class were not fulfilled according to the rules of the
classification society (Bureau Veritas). The automatic end of
validity of the ship’s certificate of class does not, on its own,
mean the withdrawal of class. In this case the ship was insured
under the American Institute Hull Clauses of 1977, which,
however, contain the respective clause on the automatic
termination of insurance related to the ship’s class.

° Gilman, 1., Merkin, R., Blanchard, C., Cooke, J., Hopkins, P.,
Templeman, M.: Arnould's Law of Marine Insurance and
Average, 17th Ed., Sweet & Maxwell, London, 2008, p 816.
See also The Pride of Donegal [2002] 1 Lloyd's Rep. 659, para
142, p. 678.

19See Sun Alliance & London Ins plc v Pt Asuransi Dayin Mitra
TBK [2006] Lloyd's Rep. I. R. 860. Cited according to
Arnould's Law of Marine Insurance, op. cit., p. 816.

5ee The Caribbean Sea [1980] 1 Lloyd's Rep. 338, p. 348;
The Buena Trader [1978] 2 Lloyd's Rep. 325, p. 335.
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3. THE WARRANTY OF CLASS UNDER THE
HULL CLASSIFICATION CLAUSES 1989

The English insurers realized the insufficiency of the
statutory protection from the claims related to the
unseaworthiness and the poor maintenance of ships
provided under Section 39.5 of MIA on the legal
consequences of unseaworthiness in the context of
hull time policies * and under the standard clauses on
the automatic termination of insurance (cl. 4, ITCH
1983). Therefore, in 1989 the Joint Hull Committee
3 introduced a new set of standard insurance clauses
to be used with the Institute Hull Clauses, as a step
towards the improvement of the safety of navigation
and the loss prevention. These were the so-called Hull
(lassification Clauses (hereinafter: the JHC HCC), a set
of express warranties of the ship's full compliance
with the classification society's requirements and with
the statutory and regulatory requirements related to
seaworthiness. '* The said clauses provided for the
following express warranties: >

a) the ship is classed with a specific
classification society named in the policy
and the existing class is maintained
throughout the insurance period (JHC HCC,
d. 1.1)

all the recommendations,

requirements or restrictions imposed hy

the classification

125, 39.5 of MIA provides the following: "In a time policy
there is no implied warranty that the ship shall

be seaworthy at any stage of the adventure, but where, with
the privity of the assured, the ship is sent

to sea in an unseaworthy state, the insurer is not liable for any
loss attributable to unseaworthiness."

3 The Joint Hull Committee is the oldest committee of the
London market insurers, founded in 1910. It

consists of the representatives of the hull insurers. The
committee discusses all matters related to

marine hull insurance, including the developments in the field
of the entire marine industry. It represents

the interests of all the London market insurers covering the

hull and machinery risks.

1 0'May, D. - Hill, J.: 0'May on Marine Insurance. Law and
Policy, Sweet & Maxwell, London, 1993, p.
86.

"5 Ibid, pp. 86 - 87.
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society related to the seaworthiness are

complied with by the required dates (JHC

HCC, dl. 1.2)
c) if there was a change of the classification
society within 12 months prior to the
commencement of insurance, it is
warranted that all the outstanding
recommendations, requirements  or
restrictions relating to the seaworthiness
and imposed by the prior classification
society have been reported to the insurers;
if the insurers so require, the said
recommendations, requirements  or
restrictions shall be complied with as
specified (JHC HCC, cl. 1.3)
all statutory or regulatory requirements
whether arising before or during the
period of insurance shall be complied with
insofar as they relate to the seaworthiness
(JHCHCC, dl. 1.4)
the insured shipowner, the managers and
superintendents shall comply with all
requirements of the classification society
regarding the reporting to the society of
accidents to and defects in the ship (JHC
HCC, dl. 1.5).

Furthermore, the JHC HCC provide for an automatic
termination of insurance at the time when the
classification society’s periodic docking survey or
special survey of hull, boilers, machinery or control
equipment becomes overdue (JHC HCC, d. 2).
Exceptionally, in the event of any first extension
normally permissible by the classification society
the insurance shall not terminate until the expiry of
such first extension. The said provision is
additionally qualified by a held covered clause
according to which the insurance remains in force
at an additional premium until the ship's arrival at
the next port if at the time of such automatic
termination the ship is at sea. The cited provision
applies unless the insurers agree to the contrary in
writing. In the case of such an automatic
termination of insurance, the insured is entitled to
a pro rata daily net return of premium, unless a
total loss of the ship has occurred during the period
of insurance.
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The JHC HCC also impose an obligation on the
insured to provide the insurers with the necessary
authorisation to approach the classification society
direct for any information on the ship’s class (JHC
HCC, dl. 3).

Finally, the insured is obliged, for the purposes of
any caim, to provide -certification by the
classification society that the ship's class has been
maintained (JHC HCC, d. 4). '

The described JHC HCC clauses were not created as
a part of the Institute Hull Clauses, and, naturally,
their inclusion into the insurance contract is a
matter of contractual freedom of the parties.
However, when these clauses are contracted and
used with the ITCH 1983, they must be interpreted
in relation to the clause 4 of the ITCH 1983 on the
automatic termination of insurance. *’

The fact that the ship is regularly classed by a
classification society is not on its own the final
proof that the ship is seaworthy, neither is the lack
of class the final proof that in the case of the ship’s
unseawortiness the insured was privy of that
circumstance. However, when the insurance
contract contains an express warranty of the ship’s
class being maintained, e.g. as it is provided in the
JHC HCC, the insurers are released from any further
liability under the insurance contract from the
moment of the breach of the warranty. The
insurer's liability remains only in respect of the
losses occurring prior to that breach. These are the
legal effects of an express insurance warranty under
English Taw. '

The question is, what would be the Ilegal
consequences of a breach of the express warranty
of class if the competent law of the insurance
contract were Croatian law. Would it be correct to
interpret the

18 Ibid, pp. 87 - 88.
Y 1bid, p. 88.
18 See Sections 33 and 34 of MIA.
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respective insurance clauses as the special
conditions defined under Article 718 of the
Croatian Maritime Code (hereinafter: the CMC) *°?

It is submitted that the relevant provisions of the
standard insurance clauses should be interpreted as
express warranties, i. e. in their original meaning
prescribed to them under English law. This is inter
alia due to the fact that the respective insurance
clauses are worded and construed in the context of
English law (the common law and MIA) and
practice. The legal concept of insurance warranty is
defined under English law, whilst under Croatian
law it does not exist as such. Considering the fact
that the relevant provisions of the CMC are
dispositive, the parties are free to contractually
regulate the legal consequences of the hreach of
those special conditions.

If one insisted on the interpretation of the express
warranties in the context of Art. 718 of the CMC,
the first problem would be the legal uncertainty
regarding the distinction between the warranties
material for the insurer's decision to insure, and
those relevant only for the assessment of risk and
the scope of damage. Furthermore, if a specific
warranty were to be interpreted as material for the
insurer's decision to insure, and if the insurer
therefore had the right to rescind the contract ab
initio due to the breach of that warranty and to
claim damages suffered as a consequence thereof,
the consequences would be much more stringent
on the insured than under the rules on the breach
of an express warranty under English law.

' The Maritime Code of the Republic of Croatia, Official
gazette no. 181/04, 76/07, 146/08, 61/11, 56/13. Art. 718
reads as follows: "(1) If the special conditions material for the
insurer's decision to provide the insurance cover are not
complied with, the insurer is entitled to rescind the contract.
(2) If the special conditions relevant only for the assessment of
the individual risks and the scope of damage are not complied
with, the insurer may deduct from the insurance indemnity the
part of loss probably arising from the lack of compliance with
those special conditions."
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The insurance warranty is a specific legal concept
of English law and its exact understanding and
interpretation is not even possible outside the
context of English law. The meaning of the term is
simply unattainable under Croatian law. Therefore,
for the interpretation of the respective standard
clauses contracted in their original contents but
under Croatian law as the competent law of the
contract, it is necessary to apply the original
meaning of the specific legal concept as it is
defined under English case law and in MIA. % A
similar conclusion should be derived in the case
where the competent law of the insurance contract
incorporating the English standard clauses is the
national law of any other country.

4. THE WARRANTIES OF CLASS
UNDER THE ITCH 1995

When in 1995 the new revision of the Institute Hull
(lauses was published (hereinafter: the ITCH
1995), the additional clauses very similar to those
of the JHC HCC were included therein. The aim of
introducing the new improved clauses on class was
to give an additional strength to the work of the
IMO and IACS in the raising and maintaining of the
safety standards, and indirectly contributing to the
preventive protection of the marine environment.
At the same time, the point of introducing the ITCH
1995 was to additionally protect the insurers from
the losses attributahle to the poor condition of the
ship, their unseaworthiness and poor maintenance.

In the ITCH 1995 a new clause 4 was introduced
entitled , Classification clause” prescribing the
insured’s, shipowner's and manager's obligation at
the commencement and throughout the period

2% 0n the interpretation of the foreign standard insurance
clauses when the competent law of the contract is Croatian
law, see D. Pavi¢, Ugovorno pravo osiguranja, Tectus, Zagreb,
20009, str. 128 — 134.
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of insurance to provide the following (ITCH 1995,
. 4.1):

that the ship he classed by a classification
society approved by the insurer and that the class
with that society be maintained, **

that all the recommendations, requirements
and restrictions determined by the classification
society relating to the seaworthiness or the
maintenance of the ship in a seaworthy condition
shall be complied with within the periods
determined by the classification society.

If any of the said obligations is breached, the
insurer shall be released from any further liability
from the time of the breach, unless he agrees to
the contrary in writing. If the ship at the time of
the breach is at sea, the insurer shall be released
from liability under the insurance contract from the
time when the ship arrives to the next port of call
(ITCH 1995, dl. 4.2). Therefore, although the term
“warranty”, or the formulation “warranted that..."
are not expressly used, this is an express warranty,
22 since the legal consequences of the breach are
regulated exactly in the manner in which MIA
regulates the legal consequences of the breach of a
warranty. **

Furthermore, the “Classification clause” of the ITCH
1995 provides that the insured, the shipowner and
the manager of the ship are obliged to promptly
report to the classification society any incident,
condition or damage in respect of which the
classification society might make recommendations
as to repairs or other action to be taken (ITCH
1995, dl. 4.3). Finally, the insured is obliged to
make all

2 According to Arnould , the respective warranty contained in
clause 4.1.1 should be interpreted as a warranty of the formal
existence and maintenance of the ship's class, i.e. on the basis
of the class documentation. It should not be understood that
the ship must actually at any time be in such a condition as
required by the class. See Arnould’s Law of Marine Insurance,
op. cit., p. 816.

22 1bid, p. 815.

“The respective provisions are similar to clauses 1.1 and 1.2
of the JHC HCC 1989 as discussed supra.
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the necessary authorisations for the insurer to be
able to receive the relevant information or
documentation on the ship’s class directly from the
classification society (ITCH 1995, cl. 4.4) **. The
breach of the two cited provisions is not clearly
sanctioned. Under the JHC HCC the reporting
obligation had the legal nature of an express
warranty (JHC HCC, dl. 1.1.5). However, in the ITCH
1995, as opposed to the obligations provided under
clauses 4.1.1 and 4.1.2 (maintenance of the ship’s
class and compliance with all the conditions of the
class) the obligation to report the circumstances
that might influence the class is not formulated as
an express warranty. If, however, the insurer proves
that the prompt reporting of such circumstances to
the dassification society would result in a
recommendation, requirement or restriction of
class, and that the compliance therewith would
prevent the loss to occur, then such breach of
clause 4.3 of the ITCH 1995 (reporting of the
incidents to the dassification society) would
represent a justified reason for the insurer to
entirely refuse the claim for the loss arising from
that incident, damage or condition. **

The revision of the ITCH 1995 additionally
increased the importance of the maintenance of
the ship's class by the amendment of the automatic
termination clause. % An additional reason for the
exceptional termination of insurance was added,
and that is the case of a periodic survey becoming
overdue without the classification society having
agreed an extension period for such survey. When
the periodic survey hecomes overdue as a
consequence of a loss otherwise covered by
insurance, the automatic termination of insurance
shall not operate if the

 The provision is similar to the clauses 3 and 4 of the JHC
HCC 1989.

% Arnould's Law of Marine Insurance, op. cit., p. 816. In the
International Hull Clauses 2003, cl. 14.4. such sanction for the
breach of the obligation to report the incidents to the
classification society is expressly prescribed.

%6 1 the ITCH 1983 this was clause 4, whilst in the ITCH 1995
itis cl. 5.
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classification society approves the extension for the
periodic survey (ITCH 1995, cl. 5.1). In the rest,
the respective clause remained equal to cl. 4
. Termination Clause” of the ITCH 1983. %’

The ITCH 1995, d. 4 ,Classification Clause” must
be interpreted in relation with the ITCH 1995, cl. 5
«Termination Clause”, providing for an automatic
termination of insurance in the case of a change of
the classification society, or of a change,
suspension, discontinuance, withdrawal or expiry of
the ship's class or in the case of a periodic class
inspection becoming overdue. It seems that there is
an overlap between these two clauses. However,
they still cannot cover all the various procedures
commonly found in the rules of the classification
societies that could influence the ship’s class. For
example, the classification society can make certain
remarks on the certificate of class, but such
remarks might not influence the validity of the
certificate or qualify as a recommendation,
requirement or restriction, i.e. such a procedure
would not be covered by the ITCH 1995, dl. 4.1.2.
Furthermore, such remarks would not necessarily
imply a breach of the obligation of the class
maintenance in the sense of the ITCH 1995, d.
4.1.1. They would not amount to a suspension,
discontinuance, withdrawal or expiry of class, nor
would they mean that the periodic class survey
became overdue. Similarly, a change of the class
conditions would not equal to a change of class in
the sense of the ITCH 1995, cl. 5.1. %

Although the ITCH 1995, cl. 5 provides for an
automatic termination of insurance, according to
Arnould it should not be interpreted as an express
warranty, because, as opposed to the ITCH 1995,
cl. 4 “Uassification Clause”, it does not impose any
obligation on the insured. %

%’ The described addition represents an implementation of the
provision of clause 2 of the JHC HCC 1989.
2 Arnould's Law of Marine Insurance, op. cit., p. 816.

2 Ihidem.

162

5. THE WARRANTIES OF CLASS
UNDER THE IHC 2003

The scope of the warranty provided under the
“(lassification clause”, ITCH 1995, cl. 4.1 has been
extended in the International Hull Clauses 2003
(hereinafter: the IHC 2003) in clause 13 (the so-
called ,,Classification and ISM clause”). Despite the
differences, the respective clause 13 of the IHC
2003 is generally similar to clause 4 of the ITCH
1995. Namely, the similarity is in the express
warranty, although, instead of the traditional
formulation referring to the insurer's release from
liability from the moment of the breach, it
introduces a single sanction of the automatic
termination of insurance, subject to the right of
return of the pro rata daily premium. * This clause
provides for an automatic termination of insurance
in the case of a breach of the obligation to class the
ship with a classification society and to maintain
the class throughout the insurance period (IHC
2003, cl. 13.1.1). Furthermore, the automatic
termination operates also in the case of a change,
discontinuance, suspension, withdrawal and expiry
of class (IHC 2003, d. 13.1.2). Finally, the
automatic termination occurs in the case of a
breach of the obligation to timely comply with all
the  recommendations,  requirements  and
restrictions determined by the classification society
relating to the ship's seaworthiness or its
maintenance in the seaworthy condition (IHC 2003,
cl. 13.1.3). If the application of the said provisions
leads to an automatic termination occurring at the
time when the ship is at sea, the automatic
termination shall be postponed until the ship
arrives to the next port of call (IHC 2003, cl.
13.2.1). Exceptionally, if the suspension, change,
discontinuance, withdrawal or expiry of the ship’s
class occurs due to a damage to the ship otherwise
covered by insurance, the

% Ibid, p. 815.
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automatic termination of insurance shall operate
only in the case that the ship in such a condition
leaves the next port of call without the prior
approval of the classification society (IHC 2003, cl.
13.2.2). In all the mentioned cases of the
exceptional earlier termination of insurance, the
insured is entitled to a return of the pro rata daily
net premium, except in the case of a total loss
occurring during the period of insurance (IHC
2003, cl. 13.2). The provisions on the automatic
termination of insurance apply unless the insurer
otherwise agrees in writing.

IHC 2003, cl. 14.4 imposes an obligation on the
insured, the shipowner and the ship manager to
comply with all the requirements of class relating to
the reporting of all the incidents and defects in the
ship to the classification society at the
commencement and throughout the period of
insurance. The insurer is not liable for the loss
attributable to any incompliance with the said
obligation (IHC 2003, cl. 14.4.2).

Therefore, one can notice that in the IHC 2003 the
special clause on the automatic termination of
insurance was dropped, whilst its provisions were
respectively distributed in the two separate new
clauses

- clause 13 “(lassification and ISM” and clause 14
“Management”. Both of these are paramount
clauses, i.e. they have priority over any other
provision of the insurance contract. The provision
on the automatic termination of insurance in the
case of a periodic class survey becoming overdue
that was introduced in the ITCH 1995 has been
dropped. A sanction has heen defined for the
breach of the obligation to report to the
classification society any circumstance that might
affect the ship's class, so that the losses
attributable to the breach are excluded from
insurance.

The described provisions on class are a product of
the insurers’ experience with the losses of the 80's
when they realized that the statutory protection
from the losses resulting from unseaworthiness and
poor maintenance of ships was inadequate.
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However, the impact of the said insurance clauses
in practice is weak, since the revisions of 1995 and
2003 have never achieved a wide acceptance.
Nevertheless, the respective new hull insurance
clauses have nearly introduced an express warranty
of seaworthiness as a continuous obligation
applying throughout the period of insurance. *'

6. CLASSIFICATION CLAUSES IN THE
RULES OF THE P&l CLUBS

The rules of the P&l clubs regularly contain the
usual provisions on the ship’s class. The same
requirement is contained in the Pooling Agreement
of the International Group of P&l clubs. **

For example, Rule 5 (K) of the UK P&l Club imposes
the following obligations on the members, i.e. the
insured shipowners, regarding class: **

i. the ship must be and remain throughout the
period of insurance classed with a classification
society approved by the club;

ii. any incident or condition in respect of which
the  classification  society = might  make
recommendations as to repairs or other action to
be taken by the insured must be

3L bidem.

32 The P&I clubs members of the International Group of P&l
clubs regulate their rights and obligations within the Group by
the International Group Agreement (IGA) and the Pooling
Agreement. The Pooling Agreement is an annually renewed
agreement between the clubs to mutually reinsure each other
by sharing claims between themselves. There is no premium
paid between the clubs under the agreement, and claims are
simply shared in agreed proportions according to formulae.
Because the Group clubs share their claims through the pooling
system, they have a common interest in loss prevention and
control, and in the maintenance of quality standards
throughout the membership. See
http://www.igpandi.org/Group+Agreements/The+Pool
ing+Agreement (14/2/2014).

33 UK P&I Club Rules 2014, Rule 5 (K), available at
http://www.ukpandi.com/fileadmin/uploads/uk-
pi/Latest_Publications/2014_Correspondents/2014_
Bermuda_Rules.pdf (14/2/2014).
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promptly reported to the classification society;

iii. the insured must comply with all the rules,
recommendations and requirements of the
classification society relating to the insured ship
within the time specified by the society;

iv. the insured authorises the club to inspect any
information, relating to the maintenance of class of
the ship, in the possession of any classification
society with which that ship is or at any time has
been classed, and will where necessary authorise
such classification society or societies to disclose
and make available that information to the club
upon request;

v. the insured must immediately inform the club if,
at any time during the period of insurance, the
classification society with which the ship is classed
is changed and advise the club of all outstanding
recommendations, requirements or restrictions
specified by any classification society relating to
that ship as at the date of such change.

vi. the insured must comply with all statutory
requirements of the ship’s flag state relating to the
construction, adaptation, condition, fitment,
equipment and manning of the ship and must at all
times maintain the validity of such statutory
certificates as are issued by or on behalf of the flag
state in relation to such requirements and in
relation to the International Safety Management
(ISM) Code and the International Ship and Port
Facility Security (ISPS) Code.

The cited provisions are classed expressly as
conditions, i.e. it means that the operation of the
insurance contract depends on the fulfilment of
those contract terms. Therefore, the insurance
coverage is provided under the condition that the
cited provisions are complied with. These
provisions can in a concrete case be changed only if
the club member (the insured) and the club
expressly agree in writing. If the club member does
not fulfil the said obligations, the insurance
terminates automatically upon the expiry of the
current insurance period and there is no renewal
(UK P&l Club Rule 29 (B) vi.).
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Furthermore, the insured shall not be entitled to
any recovery from the club in respect of any claim
arising during the period when he is not fulfilling or
has not fulfilled those obligations, unless and to the
extent that the club's directors otherwise decide
(UK P&I Club Rule 5 (K)).

7. CLASSIFICATION CLAUSES
UNDER THE NORDIC MARINE
INSURANCE PLAN OF 2013 **

Regarding the ship's class in the context of the
standard Nordic hull insurance clauses, the change
of the classification society is always considered as
an alteration of the risk (NMIP 2013, cl. 3-8.,
subcl. 2). Therefore in the case of a change of the
classification society, the insurer is released from
liability under the insurance contract, provided that
it may be assumed that he would not have accepted
the insurance if, at the time the contract was
concluded, he had known that the alteration would
take place. If it may be assumed that the insurer
would have accepted the insurance, but on other
conditions, he is only liable to the extent that the
loss is proved not to be attributable to the
alteration of the risk (NMIP 2013, dl. 3-9.). In any
case, as soon as the insurer becomes aware of the
change of the classification society, he may cancel
the

** The basis for the Nordic Marine Insurance Plan of 2013 is
the Agreement of 3 November 2010 between: The Nordic
Association of Marine Insurers (Cefor) and the Danish
Shipowners’ Association, the Finnish Shipowners' Association,
the Norwegian Shipowners’ Association, and the Swedish
Shipowners’ Association.The Agreement states that the name
of this document shall be “The Nordic Marine Insurance Plan
of 2013" with the following subtitle; “Based on the
Norwegian Marine Insurance Plan of 1996, Version 2010"
(hereinafter: the NMIP 2013). The Agreement established a
permanent Standing Revision Committee (SRC) for the
purpose of drafting the NMIP 2013. The Parties to the
Agreement may propose changes to the Plan. If the members
agree that changes should be made, the SRC shall draft
amendments to the Plan text and Commentary in English. See
http://www.nordicplan.org (14/2/2014).
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insurance by giving 14 days' notice (NMIP 2013, cl.
3-10.) . However, if the insurer becomes aware
that such an alteration of the risk has taken place,
he shall, without undue delay and in writing, notify
the insured of the extent to which he intends to
invoke his rights to cancel the contract or to
exclude the respective losses from insurance. If he
fails to do so, he forfeits those rights (NMIP 2013,
cl. 3-13.) . A special case is when the ship looses
the class or when there is a change of class.
Namely, it is a condition that from the
commencement of insurance the ship be classed
with a classification society approved by the insurer
(NMIP 2013, cl. 3-14., subcl. 1) . The insurance
terminates in the event of loss of the class, unless
the insurer explicitly consents to a continuation of
the insurance contract. If the ship is under way
when the class is lost, the insurance cover shall
nevertheless continue until the ship arrives at the
nearest safe port in accordance with the insurer's
instructions (NMIP 2013, cl. 3-14., subcl. 2). Loss
of the class occurs where the insured, or someone
on his behalf, requests that the class be cancelled,
or where the class is suspended or withdrawn for
reasons other than a casualty (NMIP 2013, d. 3-
14., subdl. 3).

Furthermore, the insurer is released from liability
for the losses resulting from the negligent breach
of the safety regulations by the insured (NMIP
2013, cl. 3-25.). A safety regulation is defined as a
rule concerning measures for the prevention of
loss, issued by public authorities, stipulated in the
insurance contract, prescribed by the insurer
pursuant to the insurance contract, or issued by
the classification society

(NMIP 2013, d. 3- 22., subcl. 1). Periodic
surveys required by public authorities or the
classification society also constitute a safety
regulation. It is a condition that such surveys be
carried out before expiry of the prescribed time-
limit (NMIP 2013, cl. 3-22., subcl. 2). Finally, the
rules prescribed by the classification society
regarding ice class also constitute a safety
regulation (NMIP 2013, cl. 3-22., subd. 3).
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It can be concluded that a change of dlassification
society and the loss of class according to the NMIP
2013 have a similar legal effect as the insurance
warranties under English law. *°

8. CONCLUSIONS

The various standard marine insurance clauses are
rather stringent in respect of the ship's class as a
term of the insurance contract, in the sense that
the ship's class is a condition affecting the validity
of the hull and P&l insurance coverage. The fact
that the insurers strictly insist on the maintenance
of class is entirely justified. It is because the ship's
class, for the purposes of the marine insurance
contract, represents a proof of the ship's condition.
The requirement is that the ship's condition as
determined and approved by the classification
society be maintained throughout the insurance
period, because the insurer accepted to insure the
ship under the agreed terms in consideration of a
specified premium, relying on the ship's quality as
evidenced by the class. *® The insurance clauses
relying on the ship's class are an additional legal
protection of the insurers from the unjustified
claims of the unconscientious shipowners
disregarding their responsibilities in respect of the
ship's maintenance, equipment, compliance with
the internationally accepted standards of the safety
of navigation and the protection of marine
environment. The classification clauses
complement the statutory protection of the
insurers from the consequences of the
unseaworthiness. The clauses on class are

> For a more detailed discussion see Lund, H. S.: “Comparative
lessons derivable from the Norwegian Marine Insurance Plan
1996", Marine Insurance: the Law in Transition, Thomas, D. R.
(Ed.), Informa, London 2006, pp. 188 — 189. See also NMIP 2013,
Part 1, Section 2 (Alteration of the risk) and 3 (Safety regulations)
including the commentary.

36 Jakasa, B.: Pravo osiguranja, 2™ Edition, Faculty of Law, Zagreb, 1984,
p. 148; TERZIC, op. cit., p. 25.
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a product of the years of the hull insurers' and P&l
clubs' experience and their means of a continuous
control over the quality of the insured risks
indirectly contributing to the loss prevention and
the protection of marine environment. The
provisions on class in the club rules are precisely
and thoroughly elaborated and consistently
implemented in practice. On the other hand, in the
hull insurance practice the most commonly used
standard clauses are the ITCH 1983 that do not
contain such thorough provisions on class and
consequently do not provide for an adequate
protection. The subsequent revisions of the English
hull insurance clauses, i.e. the ITCH 1995 and IHC
2003 introduce some important improvements
regarding the ship's class and are more similar to
the respective rules of the P&l clubs. However, till
today the ITCH 1995 and IHC 2003 have not been
widely accepted. The NMIP 2013 provides for some
precise solutions adequately protecting the insurers
from the unjustified claims of the substandard
shipowners. In Croatia, however, the ships engaged
in the international trade are predominantly
insured under the ITCH 1983 since the Croatian
insurers rely mostly on the London (re)insurance
market. It is recommended that the insurers and
the shipowners start considering a gradual
introduction of the IHC 2003 in practice. These hull
insurance  clauses  certainly  represent  an
improvement compared to the 30 year old ITCH
1983, and they more clearly and precisely define
the legal consequences of the unseaworthiness
ensuring a higher legal security for all the contract
parties.
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ABSTRACT

In this paper, Croatian and International regulations for marine protection and water quality control together with the
water quality parameters are analized. It brings the measures for water quality monitoring system. The water quality
monitoring projects are also given. Croatian coast and sea are particularly valuable natural resources. Thereby, water
quality is issue of special national interest, not only for tourism but also hiodiversity preservation. Croatia continues with
water quality control after joining the EU. Croatian administrative division to counties defines the management and the
enforcement competences over confined geographical area. In different counties, management practice may slightly
vary, but, in essence, they have to meet established criteria, as well as, existing regulations.
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1. INTRODUCTION

Protection of the marine environment, a separate
legal disciplines relating to the study of the legal
regime and the protection of the sea as part of the
environment, must be a way of maintaining its
natural ecological stability and quality of animate
and inanimate nature.
The Adriatic Sea is one of the most important
natural resources of the Republic of Croatia, so it is
important to monitor the state of the sea and
coastline and to act to preserve its quality and
biodiversity.

In the framework of The national monitoring
program along the Adriatic coast it is carried out
systematically and continuously since 1989. The

legal basis for the implementation and
development of the hathing water quality program
monitoring are following:
. International :

— Convention on the Protection of the Marine
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Environment and the Coastal Region of the
Mediterranean (Barcelona, 1976) (0G-IT 12/ 93,
17/98 , 11/04)
— The United Nations Convention on the Law of the
Sea ( Montego Bay , 1982) (0G-IT 11/95, 9 / 00)
— Protocol on the Prevention of Pollution of the
Mediterranean Sea by waste disposal from ships
(Barcelona , 1975) (OG- International Treaties ,
No. 12/93)
— Protocol on the Protection of the Mediterranean
Sea against pollution of land-based sources and
activities (Syracuse , 1996) ( 0G-IT , 3 / 06)
— WHO / UNEP Guidelines for Health Related
Monitoring of Coastal Water Quality - WHO Regional
Office for Europe (Copenhagen , 1979)

— EU directive on bathing water (Directive of EEC
Council concerning the Quality of bathing
waters76/160/EEC , Official Journal of EEC But
L281/47-52)
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— EU Directive on the management of bathing
water (Directive of the European Parliament and of
the Council concerning the management of bathing
water quality 2006/7/EC)

. National :
— Environmental Protection Act (0G 80/13) -
marine  environment,  the  standard  of
environmental quality, state of the marine
environment and protection the sea from pollution
and coastal areas are defined,
— Law on Planning and Construction (0G 80/13 ) -
sea beaches (Article 53 ) and protected coastal
area (Article 49 ) ,
— National Environmental Strategy and National
Environmental Action Plan (0G 46 /02)
— Strategy of Sustainable Development of the
Republic of Croatia (0G 30/09)
— Regulation on sea hathing water quality (73/ 08

)- [1]

April 28%-29t, 2014, Solin, Croatia

2. FIRST EVALUATION AND LOADS OF
ENVIRONMENT OF CROATIAN ADRIATIC

Marine Strategy Framework Directive - MSFD of
European Parliament and Council of 17™ June 2008
(Marine Strategy Framework Directive
2008/56/EC) defines the legal framework within
which Member States shall take the necessary
measures to achieve or maintain good
environmental status in the marine environment hy
2020 at the latest. MSFD encourages the inclusion
of environmental issues in other policies (fishing,
agriculture, tourism, shipping etc.) and the
harmonization of the measures which are to be
taken on the basis of other laws and international
treaties. MSFD orders to each member country
development strategies for their marine waters,
which will also be specific in terms of respecting
the characteristics of waters and the general,
expressing the perspective of the respective sea
regions and sub-regions.

Aims to be achieved by the protection of the sea
environment taking into account the sea sub-
region are: protection, preserving, facilitating
recovery, restoring the structure and function of
sea and coastal ecosystems and the protection of
biological diversity and the sustainable use;
preserving of protected areas in the sea and
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ecologically important areas of the European Union
NATURA 2000; reducing pollution in the sea and
coastal environment to ensure that there are no
significant negative impacts or risks to human
health and/or health of ecosystems and/or use of
the sea and coastline; preservation, improvement
and re-establishing the balance between human
activities and natural resources in the sea and on
the shore and to reduce their vulnerabhility to risks
as well.

The Republic of Croatia in addition to other
obligations assumed the obligation of MSFD
transposition, whose provisions are transferred
through the Regulation of establishing a framework
for the activities of Croatian marine environmental
protection (NN 136/11). The Regulation defines
the baseline and benchmarks for designing,
developing, implementing and monitoring the
implementation of the Strateqy to protect the
marine environment, including the adoption of:

e preparatory documents:

— evaluation of  environmental  waters,
— determination of good environmental condition
by Set of features of good environmental status,
— establishing a Set of goals in environmental
protection, an

e action program:
— Monitoring and observation system (deadline
15" July 2014) and
— Program of measures (deadline till 2015).
Initial evaluation of the situation and the load on
the sea environment of the Croatian part of the
Adriatic is the first step to preparing a program of
measures to achieve and maintain good condition
of the sea environment. It refers to coastal,
transitional waters and territorial sea waters (the
elements that are not covered by the relevant
legislation in the domain of water management)
which includes:
-analysis of the basic characteristics and features of
the current state of the sea environment, which
includes physical and chemical characteristics,
habitat  types, biological properties and
hydromorphology,
— analysis of the main load and impact on the
environmental status of sea waters, including
human activities.
In the framework of the Strategy of the sea
environment and the MSFD implementation,
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document Initial evaluation of the state of the sea
environment and load of the Croatian part of the
Adriatic, is the first step in the preparation of the
program of measures to achieve and maintain good
condition of the marine environment. For the
Ministry of Environment and Nature Protection, the
document was prepared by the Institute of
Oceanography and Fisheries - Split and institutes,
agencies and government bodies responsible for
individual departments have contributed to the
document preparing with their comments and
materials.

3. SEA QUALITY MONITORING PROGRAM IN
REPUBLIC OF CROATIA

The main aims of the Program for monitoring the
quality of sea beaches in Croatia are:

protection of the health of bathers and health
education of the public,

management of beaches in order to preserve their
natural values and sustainable use,

monitoring the construction of sewage systems and
the functioning of the them,

identification of pollution sources and their
rehabilitation,

publication of results of the sea water quality for
the purpose of tourism promotion of the Sea
Environment of the Republic of Croatia,

informing the public through the media
(magazines, brochures, maps) and websites.

In order to achieve the required standards, set of
the management measures for sea bathing is
determined. Management measures for sea bathing
include establishing a timetable (calendar
monitoring), monitoring, evaluating bathing water
quality, identifying and assessing causes of
pollution, preventing bathers' exposure to
pollution, reducing the risk of pollution, the
classification of the bathing water and the
establishment and maintenance of bathing water
profiles.

Monitoring activities of bathing water quality are
conducted by legal persons authorized to
monitoring activities in the field of environmental
protection according to the  Environmental
Protection law and the Water Law (accredited
laboratories), and to the decision of the county.
The beneficiaries (county public health institutes of
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seven coastal counties) are conducting the chores:
sampling, monitoring other parameters of sea
quality, laboratory analysis of samples, evaluation
of results obtained through sampling, generating
reports and bathing water profile.

Resources for monitoring the sea quality on the
beach, making cartographic schemes of the beach,
development and updating bathing water profiles
are provided by the county. In The program of
testing the sea quality on the beach, in the part of
financing the examination of individual points
involved are also  tourism  companies,
concessionaires and local governments. It is
necessary to include new interested legal entities in
the test program in order to increase the number of
sampling points, or beaches by each county.

3.1 Browser of the Ministry of environment
and nature protection

Data on the bathing water quality in the area of

Croatia, can be followed on the billingual web
browser of the Ministry of environment and nature
protection  www.mzoip.hr, or Institute for
Oceanography and Fisheries www.izor.hr/kakvoca.

The base was established in 2007. Data are
introduced from multiple network centers: Institute
of Oceanography and Fisheries in Split, Institute
Ruder Boskovi¢ - Center for Marine Research in
Rovinj, Institute of Marine and Coast in Dubrovnik
and Croatian Hydrographic Institute in Split. The
Croatian Waters and Ministry of Environmental
Protection,  Planning and  Construction -
Department of the Sea and Ground Protection),
(now the Ministry of Environment and Nature
Protection Department - Department of Sea and
Coast Protection). Ratings are determined on the
basis of criteria defined by the Regulation on sea
bathing water quality (NN 73/08) and the EU
Directive on the management of bathing water
quality (2006/7/EC). By selecting the connections
of RC or EU, review of hathing water quality score
according to desired criteria is available. The
Environmental ~ Protection Agency uses the
Database  for reporting to the European
Commission through the European Agency for the
Environment , or WISE system (Water Information
System for Europe).
The browser displays the assessment of bathing
water quality in real time, and the time of sampling
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to the announcement of the results is two to three
days, depending on the length of the analysis. By
selecting each test point, a preview of the final,
year and individual assessment of bathing water
quality on heaches in Croatia is available. Besides
the rating the quality of the bathing water and
basic hydro-meteorological data, the viewer can
find information about the contents, properties and
beach photos. The browser allows the public,
tourists and swimmers in the first place making
comments and suggesting new test points. In this
way, the authorities responsible for the
management of beaches and bathing water quality
are given immediate and actual information about
the satisfaction and public opinion. Official browser
of MENP Sea quality has recorded permanent trend
of increasing visits, which confirms that the public
interest is increasing each year due to increased
awareness of the importance of well-preserved sea
environment and concern for personal safety and
health.

In the summer months (the period from 1™ June
until 30" September), in terms of the quality of
the coastal sea, there is a special pressure caused
by the arrival of a large number of tourists and
underdeveloped  or  inefficient ~ municipal
infrastructure.

April 28%-29t, 2014, Solin, Croatia

3.2 Standards of the sea quality on the
beaches

Since 1996 till 2009 the Program for monitoring
the sea quality of the beach in Croatia was
implemented on the basis of the Regulation on Sea
Quality Standards on the beaches (0G No.33/96).
Standards of Regulation were prescribed in
accordance with the requirements of the EU
Directive on bathing water (76/160/EEC, Official
Journal of the EEC No L281/47-52), Guidelines for
bathing water quality in the Mediterranean, the
Mediterranean Action Plan of the United Nations
Environment Program (UNEP/ MAP) and the World
Health Organization (WHO).

The Regulation prescribes the determination of
basic meteorological conditions, and sea visual
inspection. (Table 1).
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Table 1. Methods of testing by the Regulation on
sea bathing water quality
(0G 73/08) [1]

Indicator

Testing method

Meteorological conditions:

wind (dirction/strength)

rain  (presence/absence) and
strength on the day of cause and
the day before the cause of the
weather.

Observation and  subjective
evaluation based on Regulations
criterion

Visible sea pollution (colour,
stains, visible waste)

Observation and  subjective
evaluation based on Regulations
criterion

Air and sea temperature

Hg termometar/ SM 2550

Salinity

ConductSM 2520B:1998

Escherichia coli

HRN ENI SO 9308-1:2000

Intestinal enterococci

HREN EN ISO 7899-2:2000

Microbiological parameters monitored in the sea
are intestinal enterococci and Escherichia coli
(Table 2).

Table 2. Standards for sea quality evaluation after
each test [1]

S lit

ea quality . Test
Indicator Good ':;USfaCto method
Intestinal HRN EN I1SO
enterococci <60 61 - 101 - 7899-1 ili
(NoC*/100 100 200 HRN EN ISO
ml) 7889-2
Escherichia HRN EN ISO
coli < 101 - 201 - 9308-1 ili
(Noc*/100 | 100 200 300 HRN EN ISO
ml) 9308-3

* NoC - number of colonies

At the point of sampling it is necessary to measure
sea temperature and pH, and in the laboratory to
determine  the  microbiological  indicators.
Microbiological parameters are determined by
membrane filtration, a certain time of incubation
on selective media, while for measurement of pH
and temperature standard 1SO methods were used.
Based on the results of sea quality monitoring,
single, annual and final evaluation is determined,
according to values of microbiological parameters.
(Table 3).

Individual evaluation is determined after each
test during the bathing season (every 15 days) to
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the values of microbiological parameters. Based on
individual evaluation, sea is classified as excellent,
good and satisfactory. The individual evaluation of
sea quality, expressed hy areas or by individual
beach during the season, is the most interesting to
the bathers, because it shows the current status of
the sea in place of their destination or holiday
place.

Table 3. Standards for sea quality evaluation at
the end of the season (eg) [1]

Indicator - Good Sk -
tory

Intestinal

enterococci M M v v

(Noc/100ml <100 <200 <185 >185

)

Escherichia

coli(bNoc/1 | <150* <300* | <300** >300**

00ml)

* fundamental values of the 95th percentile
** fundamental values of the 90th percentile

The annual evaluation is determined after the
end of the bathing season on the basis of data on
sea bathing water quality for this season according
to the values referred to in Regulation.

The final evaluation is determined by the
completion of the last three previous bathing
seasons according to the limit values of the
Regulation.

Annual and final evaluation of bathing water
quality are obtained by statistical calculation,
based on the 90th, or 95th percent percentile
measurement data during one season tests. It
shows a large dependence on the range of
measured values investigated bacteriological
parameters. The larger the range of values of the
tested bacteria is, it is, statistically speaking, the
greater the uncertainty of maintaining the quality
of the sea within the same customer and it presents
greater risk and the likelihood of pollution. On the
basis of annual and final evaluation, sea is
classified as excellent, good, satisfactory and
unsatisfactory.

(Table 3).
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Sorted sea bathing is displayed on the map mode
and on the information board on the beach by a
circular symbol: excellent- blue, good-green,
satisfactory-yellow and unsatisfactory-red.

3.3 Sudden and short-term pollution

In cases of sudden pollution of sea on beaches, the
beneficiary (County Bureau of Public Health) by
notification of pollution, must immediately carry
out sea sampling, and submit the resulting data to
the competent administrative body in the county
and to environmental inspection. The resulting
data are not taken into account (not included in
the data set) in evaluation the sea quality.

When  sampling  microbiological ~ parameters
obtained exceed the limit values for evaluation
satisfactory, it is believed that there is a short-term
pollution. In these cases, the authorized person
shall immediately notify the environmental
inspection and other competent inspectors
(integrated inspection) to determine the source of
pollution. Till the termination of short-term
pollution authorized person performs additional
sampling. The samples obtained in the case of
short-term pollution are not entered in the data set
to determine the quality of the water. After
termination of short-term pollution authorized
person performs additional sampling within seven
days, in order to check the short-term pollution.
Subsequently, the obtained data are entered into
the data set for the evaluation. [1]

3.4 Display of sea quality testing in
Primorsko-goranska county for 2012

Testing the sea quality on beaches is carried out in

all counties, and the paper gives an overview of the

testing in Primorsko-goranska county.

Tests are made in the period from 15" May till 30"

September, every 15 days at the following

locations:

— from Voloskog till Mo3¢enicke Drage on 34
points,

— from Preluke till Scott cove on 34 points,

— from Crikvenice till Novi Vinodolski
points,

— onisland Krk, territory of Omisalj, Njivica and
Malinska, Krka, Punta, Baska, Klimno cove,
Vrbnik and Pinezici on 54 points,

on 40
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— on island Cres, territory of Cres, Martinicice,
Miholas¢ice and Slatina cove on 20 points,

— on island Losinj, territory of Osor, Nerezina,
Cikata, Sunny cove, Veli Loginj on 32 points,

— on island Rah, territory of St Eufemia, Barabat,
Banjol, Suha Punte and Lopara on 20 points.

These sampling points are determined:

— on sandy or pebble beaches for each 100 m,

— the other heaches, one point for each 200 m,

— the estuary to the sea, coastal springs and

springs at one point. [4]

The sea quality testing includes fieldwork and
laboratory testing. Results of observations and
individual testing after analysis, enter The data
entry application for processing and data
evaluation, and reporting and informing the public
on bathing water quality of the Ministry of
Environmental Protection, Planning  and
Construction. After analysis, reports on the sea
quality are submitted to the Inspection of
Environmental ~ Protection -  Administrative
Department of Planning, Environment and Public
Utilities of Primorsko-goranska county.

During 2012 Program of testing the sea quality on
beaches in the Primorsko-goranska county was
implemented on 224 points. Excellent quality is
rated at 223 sea beaches, and only one beach had
evaluation good. At 224 tested points there was no
visible pollution, and there were no floating waste
materials, mineral grease or suspended waste
materials. The results compared to the ones of the
previous year were better. In 2011 in the sixth
quality testing one beach had unsatisfactory
evaluation, but in the seventh testing it was
evaluated with satisfactory. [4]

4. CONCLUSIONS

The bathing water quality monitoring program in
the Republic of Croatia was always in coordination
with EU Directives (Directive 76/160/EEC on
bathing water quality and Directive 2006/07 /EC on
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the management of bathing water quality), the
Mediterranean Action Plan Guidelines and the
Guidelines of the World Health Organization. In
coordination with the development of technological
capabilities, the awareness of the importance of
protecting ~ the  environment, improving
management policies, development of reporting on
the quality of the bathing water and the inclusion
of the public , The bathing water quality
monitoring program has become modern, and its
results available to the general and professional
public. In accordance with the results of
measurements, the number of sampling points on
coastal and the island points is increased.
Croatian Adriatic Sea is of excellent quality, it is
not polluted with municipal wastewater and is
suitable for tourism and recreation. Croatia is at
the very top in terms of the bathing water quality
in relation to other Mediterranean countries, which
further favors the development of tourism. Results
of testing the sea quality in the Primorsko-
goranska county implemented by 2012, indicate
that the sea is of excellent quality.
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ABSTRACT

Technological development has contributed to different possibilities of the seafarer leisure, as well as to providing
connections with his family and friends. Furthermore, modern ships are technologically advanced systems that require
constant investing in seafarers’ knowledge, working abilities and willingness of decision-making at all levels of the crew
for high-risk situations in which the ship can be found. In this sense, it is important to emphasize the need for conscious
and conscientious labor, as the data shows that, despite the distinct technological advancement in marine systems, the
majority of maritime accidents are caused by human error. Technology boosts the productivity and quality of products or
services, but only if used duly, both during working and leisure time. A number of devices we utilize every day increases
fatigue, occupies us and leads to an uncritical reliance on technology. The most conspicuous are tensions which occupy
seafarer's minds during working hours such as the potentiality of virtual investments, gambling or participation in family
activities in real time without physical presence, by using information technology. Due to fatigue that stems from work
and leisure, as well as shifting of the initiative from human to machines, it is necessary to review the effects of
technology on the successful performance of maritime profession.

KEY WORDS

ship, technology, seafarers, work, leisure, conscience

1. INTRODUCTION

From the social science perspective, the life of a leadership, food and items are limited and personal
seafarer is often considered within the concept of contacts are mainly superficial.*

total institution set up by the American sociologist Although living and working conditions of seafarers
Goffman in 1961. Originally, the concept implies still differ considerably from human activities on
marginal social groups, separated from the outside land, they gradually move away from the
world, often symbolized by clear physical barriers conditions of total institution which is largely
(high walls, barbed wire, metal doors, etc.). Such enabled by modern technology. Nowadays, the
area includes, for instance, prisons, convents, crew must constantly invest in knowledge to
orphanages, mental institutes and barracks. comply with its obligations, a system of promotion
Individuals whose lives are determined by a formal has been determined and organization structure
organization, coercion and separation from family, gets flexible form based on greater dispersion of
friends and the wider society reside there. Their decision-making. Although frequent technological
schedule of activities is determined by the changes generate negative aspects of labor, which
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are conditioned by business profitability of shipping
companies and seafarers in reaction to these
circumstances (reducing crew number, excessive
and monotonous work, uncritical reliance on the
capabilities of technology, etc.), which increase the
risk of maritime accidents and occupational
injuries®, duly adjusting to maritime activities on
technological circumstances undoubtedly
contributes to the husiness efficiency, as much as
personal and social development.

Increase of the ship capacity and their speed of
movement have allowed the development of a mass
trade and specialization of occupations, while
seafarers educate themselves for some of them in
order to satisfy the demands of the work
environment. Their education hecomes permanent,
in accordance with the required skills. Furthermore,
modern technology increases the possibilities of
seafarers during leisure. The organizational
encouragement of the company and the ship's
leadership is important by encouraging sport
activities and events, maintaining a workout, wa-
tching movies together, etc., since the fulfillment
of this period contributes significantly to the
psychophysical condition, development of self-
esteem and improvement of cooperation and
understanding, which are important factors in
navigation safety enlargement. As numerous
studies have shown that the separation from the
family is one of the most dominant factors of
dissatisfaction at work, especially among the
younger seafarers (Wall, 1980; Bilici¢, 1992;
Cheng et al, 2008; Hake et al, 2011; etc.), the
establishment of telecommunication structure has
been recommended, including reasonable prices
and access for the entire crew, the shorter duration
of navigation, workshops organization on
discussing common problems and providing
pastoral, psychological and medical care on board
and docks.’

Maritime industry is a social world determined hy
rules, customs and activities based on tradition,
but open to contemporary changes. Although this
activity has often been defined as conservative hy
nature due to the slow alignment with the ca-
pabilities of the organization of labor and leisure,
speeding up the process becomes necessary. That is
proven by the reduction of seafarer total number
(especially in economically developed countries)
due to the attractiveness of life on land.® An
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effective response to these requirements can addi-
tionally show many similarities and connections of
life on land and sea, with multiple benefits for
seafarers, shipping companies and the wider
society.

2. POSITIVE AND NEGATIVE FEATURES OF
TECHNOLOGICAL PROGRESS IN THE WORK
PROCESS

As part of the material culture, technology always
carries a socially established meaning. Hence, it is
necessary to learn its usage, which involves
changes in the perception of the environment such
as changes of values and normative orientation of
individuals. It irrevocably changes the lives,
depending on the period of our adaptation.
Significant changes have been taking place within
the maritime industry since the First Industrial
Revolution. It is significant that they were not
promptly obeyed. The example of introduction of
the first engineers in the ship's collective could be
presented, along with the appearance and
maintenance of tension among deck and engine. In
the early period of replacement of sailboats to
steamships, the machine was completely unknown
element of the ship. Engineers were not seafarers,
they didn't possess sailor skills, while the crew
abusively named them "coal loader". Technical
necessity intruded the acceptance of mechanics by
traditional personnel, which was happening
gradually, with difficulties and tensions in their
relations. However, nowadays the seafarers on deck
and in the engine room are aware that the machine
is an integral part, moreover the core of the ship.’
Technological development of ships which quickly
transfer a large amount of cargo has led to
globalization and specialization of the market,
extending the standard products at low cost. On
the other hand, an economy based on mass
production led to changes in the maritime industry
being characterized by increasing automation,
reduction of physical exertion of the crew, faster
and monotonous work (shorter docking due to the
speed of loading/unloading, faster voyage, etc.),
the necessity to acquire new knowledge and
outspread of culture of decision-making, the
incidence of multinational crews due to the costs
reduction, etc.®
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Information technology has transformed maritime
industry into a truly international maritime activity.
The ship can be constructed in one country, the
owner may be a citizen of another, and the crew of
a third country, while the ship sails under the flag
of the fourth. This phenomenon is called
outsourcing, meaning the production and provision
of services in different locations. In addition to the
quality criteria, its financial background is based on
the input price. Where the price is the lowest, the
activity is established.’

Width of business has led to the necessity of
changing relationships among shipping companies
and crew, as well as to change of organizational
relationships on the board. Former functional
structure, determined by unilateral decisions taken
by the shipping company, where the captain and
officers represented mainly executive factors, has
begun to change under the matrix structure, where
decisions are based on more equal communication
among the offices on the coast and the crew, under
complementary appreciation of benefits. Likewise,
crew members (especially officers) are being
encouraged to participate in the decision-making
process, while the error is trying to be understood,
not punished. A typical example is the Navy of the
United States, where the following principles have
been established: 1. captain holds a meeting with
officers before departure, explaining the rules and
encourages them in providing remarks and seeking
clarification; 2. officer of the watch manages the
ship while the captain instructs him otherwise (he
has full authority to make decisions and supervise
the regularity of human behavior and technological
systems); 3. crew is not obligated to examine how
the captain will react in making conscientious
decisions.?

With a ratio of cost-effectiveness and ability, the
crew is selected precisely according to the tendency
of decision making. The Western cultures are
generally considered to have been individualistic,
therefore prone to making decisions, while the
Eastern are collectivist since their members more
often expect a care from the community, including
decision making and protection in case of distress.’
It is preferred to set the captain and officers who
originate from developed countries with maritime
tradition, while the crew has been selected from
the East which includes the majority of sailors
nowadays (particularly unskilled).
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Maritime organization research suggests that
participation in decision making is extremely
important factor of satisfaction at work. If not
compliant with the requirements of the crew,
frustration is very likely to happen which would
affect oversight during labor and endanger the
safety of navigation.'® Likewise, the dispersion of
decision making prevents the arbitrariness of the
company, the captain and/or officers in deciding
which often causes maritime accidents due to
passive acceptance of decisions understood as
incorrect.™*

In addition to its positive impact, negative effects
of technology on operations that lead to injuries
have been widespread. Although maritime
accidents have been less numerous than before,
they are still quite frequent, while the data show
that most common cause are individual actions or
errors  in communication,  organizational
procedures and routines (over 50%)." Studies of
the English, Danish and German seafarers,
conducted in 1980s and 1990s, represent that
seafarers more often die due to accidents than to
natural causes, while the number of accidents
among them is 11.5 times higher than among
workers on land.™

The negative effects of technology may be indirect
while the most common one is expressed through
fatigue due to overwork, with shorter vacations
than prescribed. Technological development of ship
contributes to reducing the crew to excessive
measures, while seafarers work more than required.
International Transport Worker's Federation data
show that more than 25% of seafarers work over
80 hours a week. This is favored by short voyages
with numerous landing, often in late night and
early morning hours, frequent inspections, etc. The
fatigue caused by stress, monotonous and
excessive work, lack and poor quality of sleep due
to noise and vibration lead to reduced memory
performance, assessment, decision making and re-
sponse, including loss of physical power.™* Menti-
oned factors are associated with the depression
occurrence and reduced tolerance towards the
crew, as well as unhealthy living habits such as
excessive consumption of alcohol and narcotics and
unbalanced eating (overeating), which increase the
risk of accidents and occupational injuries.™

There are various measures to prevent fatigue,
which implementation is affected by company,
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ship's captain and crew. The company should take
care of the health of their employees and should
not overload them with work, while the captain
must respect the norms encouraging crew members
in expressing the necessity for rest if they feel that
fatigue impairs the quality of their work. Finally,
seafarers should align the routine of their leisure
(playing cards, surfing the Internet, watching
movies, etc.) not disturbing the concentration,
work capacity and efficiency.

The immediate technological impact on the
distortion of workflow stems from inadequate or
improper relationships of the crew towards
technology. In the first case, the extensive and
vague instructions for usage of the machines can
confuse and lead to errors. Likewise, there are
frequent oversight errors due to unfavorable
audible and visual signal devices. Lots of
manufacturers do not depart from the beneficiary
needs and ship equipment with inappropriate
usable design has been installed, which leads to
mistake.'® In the latter case, error occurs due to
excessive reliance on technological capabilities. The
machine development has always been leading to
the reduction of manual labor, which sometimes
unjustifiably implies a mental component. Machine
possess certain features superior to people, such as
short-term memorizing, precise action repetition,
making simple decisions (yes/no), data processing
and transmitting information, but the man is a
dominant to machine in relation to long-term
memorization of high-capacity, space observation,
prediction, complex decision judgments and
estimation, including improvisation and flexibility,
i.e. changes of action with the aim of adaption to
the environment.”” Under conditions of dynamic
work environment, being the case with maritime
industry  (the current unpredictahility  of
environment, weather conditions, technological
and human resources, etc.), the person who
operates the machines should have priority without
any other way around.

Technology should be utilized conscientiously,
regardless of the hierarchical position of the
employee. It makes the necessity for new
knowledge and dispersion of decision making for
an effective response to market demands. It is
recommended to select the appropriate crew,
which is aggravated by the dispersal of seafarers
(particularly those highly educated) in other
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sectors due to dissatisfaction with life at sea
encouraged by  technological capabilities.
Therefore, the organizational culture of crew
should be dialogue process which optimizes the
operating activities and leisure of seafarers.

3. POSSIBILITIES OF SEAFARER LEISURE
DURING MODERN NAVIGATION

Maritime affairs have always been determined hy
the marginality. That is shown through numerous
examples such as slaves who constituted the crew
of Antiquity and the Middle Ages, fishermen all day
dedicated to the sea, dockworkers and sailors
without option of other financial existence, fishing
villages significantly distant from the achievements
of the (post)industrialization, etc. Although mari-
time has been specialized since the last century,
requiring formal education while ensuring higher
income and social prestige, life of the seafarer is
quite different from the situation on land. This is
proven hy limited interaction, activities and
supplies. In addition to the work organization,
these factors create crew's dissatisfaction, damage
the cooperation and contribute to disease (mental,
cardiovascular, coronary, etc.), reducing the safety
of navigation and contributing to abandonment of
a large number of seafarers, which represents
difficulty for shipping companies (in addition to
growth of fleet from Asian countries) due to the
current quality of their training and a high level of
ability.

While it cannot completely eliminate the in-
conveniences of life on board, technology
significantly contributes to their mitigation. Its
effects depend again on the synergistic action of
the shipping company, the captain, officers and the
rest of crew. Examples of such practice, which are
being clarified, include relationship with partners
and family, leisure activities and crew's nutrition.
In addition to establishing the matrix structure,
improved living conditions on board are
encouraged with the maintenance of workshops of
critical thinking that contribute to cooperation in
detecting and solving organizational
difficulties/obstacles.'®

Marginality of life at sea is recognized through the
distance of the partner and family. Seafarers often
do not recognize their children when they return



THE IMPACT OF TECHNOLOGY ON SEAFARER’'S WORK AND LEISURE

Andrea Russo, Toni Popovi¢, Vicko Tomi¢

home and complain that they cannot take them to
school, shows, sporting events, etc. They miss life
periods within their family, which can be very
distressing. Return to the land may further
undermine relations with beloved ones. Partners
are not accustomed to their presence in the house,
they have more household obligations that
contribute to fatigue and irritability, while
relationships can be deteriorated with unfulfilled
expectations on the upbringing of children who do
not accept the authority of a parent not involved in
their lives most of the time. In such circumstances,
seafarer actually awaits a return on ship, got used
to such specific routine.” However, many succeed
to maintain a stable relationship with family on the
basis of understanding and common conversation.
Furthermore, shipping company support may be
valuable in developing a climate of trust, allowing
spouses to navigate in certain circumstances or
providing services to family members in case of
necessity. Certainly, importance of information
technology is undisputed due to cheap and
frequent communication. Seafarers are more
involved in family activities now, at least virtually,
with spatiotemporal distance.”

Leisure on board has been encouraged
organizationally due to the improvement of crew's
cooperation, maintenance of capabilities and
struggle against boredom, loneliness and harmful
appearances (use of opiates and narcotics,
gambling, etc.) that contribute to numerous
accidents being widespread among seafarers. This
probably stems from dissatisfaction at work,
wherein difficulties in developing friendships
should be highlighted due to constant change of
ships during seafarer's career and the presence of
international crew with very different values, norms
and customs. Seafarers drink more in the ports,
especially when they go out with several colleagues
for entertainment and to reduce the fear of danger
and the unknown.”* However, it should be
emphasized that leisure should not jeopardize the
efficiency of the work process. The preoccupation
with activities that are not related to work is often
the case, such as using a cell phone or computers,
surfing the Internet, communication via Skype,
etc.), which impair the ability to reasoning, along
with the possibility of making quality decisions.
When numerous aspects of life on board are
unfavorable, it is also the case with the nutrition.
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There is no standardization of the seafarer
nutrition. Furthermore, the fact that an increasing
number of seafarers have excess body weight shows
negligence of company for the crew due to
unhealthy food increases the possibility of
developing diseases.”> A better nutrition is also
facilitated by marine technology through advanced
possibilities of food storage and multiple
opportunities of the food supply in port and during
the voyage. As in the preceding examples, the
denial at the expense of the crew on an economic
basis harms even the company due to higher risk of
navigation. So, it is necessary to consider the crew
circumstances in formulating business policies.
Long-term success is based on interaction among
satisfaction and the crew's abilities at which it is
often not given enough importance.

4. CONCLUSIONS

Current technology makes similar the life features
of seafarers with land routine. That is obvious due
to the growing necessity for crew education in
changing conditions of life and work, development
of more flexible organization, a larger range of
leisure activities, use of information technology,
etc. As a social construct, the technology has
ascribed meaning and therefore requires conscious
use. Unlike human beings, it cannot make decision.
Therefore, it is not appropriate to denounce
technology for operating errors. Such an error may
be considered in the case of not utilizing its
capabilities that enhance whole seafaring through
an individual well-being of the crew during the
voyage.
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ABSTRACT

The implementation of the appropriate maritime policies, legal norms and the main principles of the international law of
the sea, represented mainly by the Law of the Sea Convention (1982), for ensuring the quality of global shipping
industry and seafarers, maritime environment protection, maritime safety and security, along with an effective economic
management of maritime functional areas, are considered the main responsibilities of the maritime administration in
nowadays. Nevertheless, the sustainable development of ocean resources and space at international level, as well as the
management of the integrated maritime management practices are becoming currently an imperative task for the
maritime administration, which based on the international law of the sea and domestic legislation, must play more active
role towards these important matters for the international community. In this respect, the focal point of this study is to
analyse the possible role and impact of this administration towards international ocean policy issues such as living marine
resources, exploitation of oceanic mineral and energy resources, and ocean environmental protection, as crucial matters
for the national interests of a coastal state as well as considered important key factors for the international system and
for the international relations in general. The authors agree that the maritime administrations worldwide need to strictly
implement the international law of the sea in order to cope with these recent changes global in nature in order to fulfil
its main objectives.

KEY WORDS

Maritime administration, international law of the sea, Law of the Sea Convention, ocean policy, maritime security,
maritime safety, maritime environmental protection, ocean natural resources, living marine resources.

1. INTRODUCTION national ocean policy and the implementation of

the international law of the sea. In light of these
Whosoever commands the sea commands the considerations,  Maritime  Administration  is
trade: whosoever commands the trade of the world concerned with the policy making, regulatory and
commands the riches of the world and service provision functions of the government, as
consequently the world itself. This 17th century well as the effective implementation of the law of
famous policy statement declared by Sir Walter the sea that contribute to ensure that national
Raleigh emphasizes the great importance of an maritime interests and are effectively protected,
effective administration of the ocean activities and and international relations between the appropriate

resources, achieved through a comprehensive
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state and other international actors are
implemented in a way that ocean resources and
exploitation is implemented according to
international law. Therefore, its main responsihility
is the implementation of the political, social and
economic philosophies and policies of the national
Government, as well as the requirements of the
international maritime conventions and the law of
the sea towards an effective administration of the
national and global maritime affairs.

The significance of the Maritime Administration
and the implementation of the law of the sea is
paramount because it promotes the progress and
prosperity of the shipping industry and seafarers,
and also the sustainable use, development and
optimization of the ocean policy issues such as;
living marine resources, exploitation of mineral and
energy resources, and environmental protection. In
this respect, an analytical discussion will be
provided regarding the role and impact of Maritime
Administration and the law of the sea in ocean
policy issues; by analyzing firstly the concept of
Maritime Administration, secondly its approach
toward international ocean policy issues, and finally
discussing the legal framework which enables this
organization to accomplish its national objectives.

2. THE LEGAL CONCEPT OF THE MARITIME
ADMINISTRATION AND OCEAN POLICY

The concept of the Maritime Administration is a
substantial matter to comprehend, therefore is
essential first to recognize its position within Public
Administration, then its definition, tasks, its
maritime policy, and finally its structure. The
Maritime Administration of a country with maritime
interests is an integral component of its Public
Administration, that although might be considered
part of the executive division of the government, is
considered as a “fourth power” due to the
permanent specialized civil service that maintains
and to autonomous authority in the policy-making
process (Plant, 1998. p, 2). In this regard,
Maritime  Administration is the maritime
administrative side of the government, and its
power lies upon the administrators as well as the
politicians, indicating their ahility to influence and
make decisions. At the same time, the Maritime
Administration implements the policies and the
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decisions made by the political system, and also the
requirements of the international maritime
legislation regarding maritime affairs. Hence,
Maritime Administration, within the framework of
the Public Administration, effectively exercises the
legislative and executive functions of the
Government pertaining to the maritime realm.

National maritime administration means any
authority which is established by a State in
accordance with its legislation and which is
responsible, inter alia, for the implementation of
national and international laws concerning
maritime transport and the standards of its flag
ships (UNCCRS, 1986). Within the agenda of a
country’s overall maritime activities, the purpose of
Maritime Administration is to provide the
government with machinery which would permit it
to perform satisfactory and efficiently those tasks
pertaining to maritime shipping legislation,
national maritime law and international maritime
conventions (Vanchiswar, 1996). As such, the
Maritime Administration might be defined as a
governmental body which involves decision
making,  strategic  planning,  governmental
consultancy, formulating objectives and goals,
directing and supervising employees, exercising
controls and enforcing the maritime jurisdiction
(Plant, 1998). Consequently, it may be said that
Maritime Administration is the action plan of the
government which ensures that the national
maritime interests are successfully protected.

With an increase focus on the sustainable
development of ocean resources and space, as well
as in the integrated maritime management
practices, Maritime Administration’s main task is
the implementation of appropriate maritime
policies for ensuring the quality of shipping
industry and seafarers, maritime environment
protection, maritime safety and security, along
with an effective economic management of
maritime functional areas. In this respect, the
Maritime Administration implements maritime
strategies covering its purpose and duties
prescribed by the national maritime legislation,
which are as follows: 1) Registration of ships. 2)
Inspections and Certification of ships. 3) Manning
of ships. 4) Prevention and combat of marine
pollution. 5) Detention of unsafe ships. 6) Port
state control. 7) Investigation into shipping
casualties. 8) Registration of seamen. 10) Maritime
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training and education. 11) lIssuance of the
Certificates of Competency. 12) The adoption and
implementation  of  International  Maritime
Conventions. 13) Advice to government on
maritime matters. 14) Wrecks. 15) Crew matters
(Vanchiswar, 1996, Cicin-Sain. & Knecht 1998).
Establishing an appropriate ocean policy is
extremely  important for the  Maritime
Administration because of its regulatory and
enforcement functions, as well as its activities and
responsibilities. Bearing in mind the common
objective that a Government and its Administration
has towards the protection of the national
maritime interests is obvious that the development
of Maritime Administration policies will derive from
a Government's overall national philosophies.
Thereby, the policies of a Maritime Administration
will mirror the aims consistent with those of the
Government for the shipping policy as a “totality of
economic, legal and administrative affairs by which
the state influences its fleet's position in the
national and international economy”, and with the
overall maritime policy which includes approaches
such as; international obligations, safety standards
of national ships, safety of navigation,
development of human resources, protection of
marine environment, regional and international co-
operation, development of shipbuilding and port
development (Vanchiswar, 1996, p 49).

The organizational structure of the Maritime
Administration may vary in different countries as a
result of the nature and extend of the
responsibilities of this Administration and from the
maritime development stage in the country. Hence,
Maritime Administration's infrastructure is not
automatically planned from the beginning but has
developed as a result of circumstantial progress. In
many countries, Maritime Administration is under
the Ministry of Transportation’s responsibility, but
in other States, might be an independent
authority. An example of what has been previously
stated is the organizational structure of the
Swedish Maritime Administration. The Maritime
Transportation Directorate as an integral part of
the Ministry of Transportation and Communication,
is the highest authority of the Swedish Maritime
Administration, and is directed by the Minister in
relation to the administrative, legal, financial,
technical and social matters pertaining to the
National Constitutional Law and to the Maritime
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Law of Sweden. Under the responsibility of the
Directorate of the Maritime Transport are the
following departments: 1- Maritime Transportation
(maritime traffic, aids to navigation, manning of
ships, and pollution prevention). 2- Maritime
Registry (registration and classification of ships,
registration of seafarers, and ship license). 3- Port
Authority (port security, port activities, and port
pollution prevention). 4- Vessel Survey and
Inspection (inspection of ships, safety of ships and
certifications  of  seafarers). 5-  Maritime
Transportation Studies (transportation strategy,
infrastructure planning and international projects).
6- Legal Affairs (legal and policy consultancy).

3. THE LEGAL APPROACH TOWARDS
INTERNATIONAL OCEAN POLICY ISSUES

Maritime Administration's approach towards ocean
policy issues can best analyzed by identifying first
the ocean issues, afterwards to discuss its main
role in these issues, and finally to examine the
groups and industries interested. Developing an
ocean policy is essential for any state in order to
manage national ocean interests in a coherent way
to ensure the best satisfaction of the state’s
interests. In this respect, the setting of objectives
for the effective utilization of marine resources,
the assessment of obtainable capabilities, and the
identification of the instruments for enhancing
capabilities required to reach the objectives within
the overall national development perspectives will
constitute a rational ocean policy (UN Resolution
A/46/722, 1991). According to UNCLOSS 1982,
the national ocean space adjacent to the coast
involves the Territorial Sea, Contiguous Zone,
Exclusive Economic Zone, and Continental Shelf
upon which Coastal States have rights, jurisdiction
and obligations over their space and resources. It is
the Maritime Administration s task to protect these
rights and to enforce jurisdiction over these
maritime zones regarding the protection of the
ocean areas, as well as to promote rational use and
development of their living resources. The main
ocean policy issues of a coastal country stand on
matters with great economic interests, which are,
inter alia:

Living Marine Resources, including activities
such as; fishing, aquaculture, collection of marine
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mammals and gathering of other marine creatures,
are a vital source of protein, vitamins and minerals
for human consumption, accounting thus for about
20% of the total world food supply (Churchill &
Lowe, 1999). Since these essential resources are
considered natural common property, Maritime
Administration is facing a big challenge to preserve
these resources and prevent the over-fishing based
on sustainable development policy.
Exploitation of Mineral and Energy Resources,
such as oil, gas, gold and minerals, is another
substantial issue with essential economic interest.
Due to the high technological capabilities for
exploration and exploitation “half of natural output
produced by environment system is being utilized
by humans, and the margin for error in economical
activities that can inflict irreversible changes on
the natural resource bhase will narrow” (Ma, 2007,
p.128). In this regard, the role of Maritime
Administration in promoting and implementing
policies for the improvement and optimal use of
the sea-bed resources is more than crucial.
Ocean Environment Protection which can be
defined as the introduction by man of substances
or energy into the marine environment, which
results in the harmful effect of ocean living
resources, hazard to human life, and hindrance to
marine activities, is another issue of a great
concern to Maritime Administration (Churchill &
Lowe, 1999). The four main sources of marine
pollution are shipping, dumping, seabed activities
and land activities. For this reason, it is the duty of
Maritime Administration to implement appropriate
policies to prevent marine pollution and protect the
marine environment. The optimization of resources
and the ocean governance are also essential ocean
policy issues.
In view of the exhaustihility of resources and
environmental concerns caused by the human
impact on the oceans, Maritime Administration’s
main strategy to tackle these issues is to promote a
sustainable use and development policy, aiming to
protect national maritime interests in the ocean
resources and space. In light of these
considerations, the role of Maritime Administration
is to participate, consult and contribute in the
national maritime policy-making process regarding
the adoption of appropriate rules, regulation and
procedures in the protection of maritime interests.
In addition, the implementation of national
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maritime laws and, the adoption and execution of
international maritime conventions with regard to
the sustainable use of ocean areas, protection of
maritime environment and optimization of ocean
resources, is another task of the Maritime
Administration.  Furthermore, considering the
jurisdiction and sovereignty rights over the space
and resources of the national maritime zones it is
the responsibility of Maritime Administration to
enforce the law against any unlawful act committed
within these areas regarding ocean policy issues.
Another task of Maritime Administration is to adopt
and implement Integrated Coastal and Ocean
Management and Integrated Maritime Management
Systems to address concerns regarding the
preservation, sustainability, development, and the
protection of the ocean resources and space, as
well as to find a balance between human’s impacts
on one hand, and the need for the protection of
the ecosystem on the other (Cicin-Sain & Knecht
1998). In the fulfilment of its objectives is very
important that Maritime Administration maintains
close link with interested parties in the national
ocean policy, such as; the Ministry of Economy.
Ministry of Transportation, Ministry of Tourism,
Ministry of Defence, Ministry of Foreign Affairs,
Ministry of Communications, Ministry of Food and
Agriculture, and Port Authorities. In this regard,
the role of Maritime Administration is to operate as
a coordination centre among these institutions,
aiming toward an integrated national ocean policy
for the protection of maritime interests (Walsh, D.
1977).

A further important matter regarding Maritime
Administration’s approach toward ocean policy
issues is the influence of interested groups or
industries upon Governmental law-making bodies
regarding maritime affairs. In this respect, is
essential first to identify the orientation of a
Government toward ocean policy issues in order to
understand its priorities. Countries such as U.S.A
and Canada have clearly defined the significant
position that ocean policy issues are representing
to their national interests. In the maritime policy-
making process of these countries an essential role
are playing the interested industries in ocean
affairs, such as Fishing, Qil, Mineral and Tourism
Industries. All these important dimensions are
playing an active role in the national ocean policy-
making process by exercising influence upon
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Governmental law-making bodies in the adoption
and implementation of the national maritime laws
consistent with their interests regarding the
exploitation  of fishing  resources, ocean
environmental protection, and effective exploration
of the sea-bed resources.

4. THE IMPLEMENTATION OF THE
INTERNATIONAL LAW OF THE SEA

The legal framework within which Maritime
Administration operates is based on the
constitutional law, and on the international

maritime conventions adopted by the United
Nations and the International  Maritime
Organization (IMO). The legal authority of Maritime
Administration is characterized the most, as
regulatory power to control certain activities by
setting conditions, constraints, and limitations
with regard to the sustainable use and
development of the maritime property (Cicin-Sain
& Knecht, 1998). The constitutional law and
international maritime legislation are the main
legal platforms of Maritime Administration in
performing its tasks. In the case of U.S.A, the
Maritime Administration of this country in
achieving its objectives, implements national
maritime laws such as Merchant Shipping Act
1936, which stipulates the US policy on the
encouragement and sustainable development of
merchant marine; Maritime Transportation Security
Act 2002, which imposes security and safety
requirement on the maritime industry and; the
Environment Maritime System 2008, aiming the
protection of ocean and marine environment (U.S
Department of Transportation, 2003).

With regard to international maritime legislation,
the Maritime Administration’s ocean policy derives
mainly from the doctrine of the United Nation
Convention on the Law of the Sea 1982 (UNCLOS),
which is considered the constitution of the oceans
that has managed to establish the fundamental
jurisdictional principles for the ocean resource
management. The main principles behind UNCLOS
are as follows: 1) Accommodating peacefully all
users of the sea. 2) Protection and preservation of
the Oceans. 3) Optimal use of the living and non-
living resources of the oceans, and 4) Respect for
freedoms in oceans. These principles are the main
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pillars by which the maritime policy of the Maritime
Administration is founded. An additional essential
international instrument with regard to the
Maritime Administration’s ocean policy, is the
United Nations Convention on Conditions for
Registration of Ships 1986, which highlights that,
“a State shall have a competent and adequate
national Maritime Administration which shall
implement applicable rules and standards
concerning, the safety of ships and persons on
board, and the prevention of pollution of the
marine environment” (Article 5, UNCCRS).

The relevant international instruments of IMO for
the improvement of maritime safety and pollution
prevention are a significant contributor for the
Maritime Administration’s national policy toward
ocean issues. The most substantial instruments are
as follows: 1) The International Convention for the
Safety of Life at Sea (SOLAS) 1974, as a
significant instrument to ensure the safety at sea
with regard to the seaworthiness of ships. 2) The
International Convention for the Prevention of
Pollution from Ships (MARPOL) 73/78, aiming the
complete elimination of intentional pollution of
marine  environment, and preserving and
protecting the ocean environment. 3) The
International Convention on Standard of Training,
Certification and Watch Keeping for Seafarers
(STCW) 1978, with the purpose to promote safety
at sea and protection of the marine environment by
establishing international standards for the
manning of ships, labour conditions and, training
and certification of seafarers. 4) The International
Convention on Load Lines (LL) 1966. 5) The
International  Convention on Qil  Pollution,
Preparedness and Co-operation (OPRC) 1990. 6)
The Intervention Convention 1969 and 7) Collision
Regulation (COLREG) 1972.

Within the legal framework of Maritime
Administration, the United Nation Environment
Program Conventions are also essential legal
sources. The most significant legal instruments are:
1) Agenda 21, which is a comprehensive plan of
action for the protection, rational use and
development of ocean space and their living
resources. 2) Convention on International Trade in
Endangered Species (CITES), aiming to ensure that
international trade of wild animals and species does
not threaten their survival. 3) Convention on
Migratory Species (MSC), in which all the migratory
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species threatened with extension are listed. It is
on the purpose of these legal instruments, that the
Governments and their respective Maritime
Administration should take all measures to
implement and enforce the rules and regulations of
all the above international conventions.
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5. CONCLUSIONS

In conclusion, analyzing the concept of Maritime
Administration, its approach toward ocean policy
issues and its legal framework, is perhaps an
efficient method in defining the role of Maritime
Administration in the ocean policy issues. In this
respect, the principal role of the Maritime
Administration is the implementation of
appropriate maritime strategies for ensuring the
quality of shipping industry and seafarers, maritime
environment protection, maritime safety and
security, along with an effective economic
management of maritime resources. Therefore, the
purpose of Maritime Administration is to provide
the government with a mechanism in order to
perform satisfactory and effectively those tasks
pertaining to National and International Maritime
Legislation.

Moreover, the consultation and contribution in the
national maritime policy-making process to protect
the  national maritime  interests,  the
implementation and enforcement of the national
and international maritime laws with regard to the
optimization of the ocean resources and
environmental protection, the adoption and
execution of the ICOM and IMM systems for a
sustainable use and development of the ocean
space and resources, and finally to provide cross-
sector coordination among interested institution in
maritime affairs are the main tasks of Maritime
Administration toward ocean policy issues. In order
to perform all the above responsihilities, Maritime
Administration is based on National Maritime Laws
and International Maritime Conventions, as the
main instruments in setting principles, rules and
regulation regarding the ocean resource
management, safety at sea, and protection of
marine  environment. In light of these
considerations, the role of Maritime Administration
toward maritime affairs and particularly in the
ocean policy issues is crucial, irreplaceable and very
important.
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ABSTRACT

Today, safety is a very important factor that affects all elements of maritime industry. However, safety management and
its implementation in the maritime industry are more important than ever. International legislation and regulations in
shipping were rather scarce at the time of the Titanic tragedy. Present-day maritime industry has a number of codes,
conventions and guidelines that set the boundaries of safety and efficiency in shipping. The development of maritime
industry has resulted in the great development of technology, design, size, propulsion and safety of ships. Consequently,
the development of new technologies in the maritime industry has brought changes in the education systems over the
last few decades. After the Second World War the maritime education system has been evolving proportionally to the
demands of the industry. Despite great breakthroughs in technology and safety at the workplace, the marine industry is
still a relatively dangerous place to work. This paper presents the flow and the analysis of the development of
technologies that have been major milestones in shipping with regard to their contribution to maritime safety. The paper
also discusses important factors that adversely affect the safety of navigation today and points out the dangers affecting
the future of maritime safety, with the aim of minimising the dangers, i.e. material and human losses, and maximising
the environment preservation.

KEY WORDS

maritime safety, development of ships, professional training, international regulations and standards, competent
authorities for safety.

1. INTRODUCTION

Maritime safety is one of the imperatives of the certain extent. It should be borne in mind that the
maritime industry. Sea accidents occur under a set risk always implies the probability that an
of circumstances in an area where each of the undesirable event may occur and that the only
factors affecting these circumstances may, at a thing a man can do is to assess it. Risks in maritime
moment of time, alter its initial state and turn into shipping are mostly related to accidents at sea that
another state that can be more or less predictable. can be, according to their causes, be divided as
A danger is a state of imminent distress, whereas a follows [4]:

risk is a danger that can be predicted, but only to a
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* accidents caused by unintentional human
error,

* accidents caused intentionally by man,

* accidents due to technical failures,

* accidents due to poor weather (wind,
waves, lightning, etc.)

In the context of safety of traffic in maritime
shipping, it may be assumed that a system or its
sub-system is likely to function properly within the
set limits. Hence the goal is to reduce or to
eliminate the causes of adverse events that
threaten the safety of navigation with the purpose

of achieving absolute reliability in maritime
transportation. In a wider sense, the safety of
maritime transportation may be defined as a set of
measures that are taken to protect human life, but
also as a set of measures that are taken to protect
material and non-material assets that are directly
or indirectly related to maritime transportation.
There are a large number of factors affecting the
safety at sea, including shippers, ports and port
authorities, coastal countries, international
community, etc.

Technological and Operational Safety of Ships

C‘ Safety of Navigation

Safety at Sea

Safety of People in Emergency Situations

Pollution Prevention

Figure 1. Safety at sea
Source: Kopacz; 2001; 201 [4].

In a narrower sense, the safety of maritime
transportation implies the measures aiming at
performing the carriage of cargo hy sea without
harmful effects on human life, cargo, vessel and
environment. In order to obtain an adequate level
of safety, a system of safety has to exist at the
international level which will be capable of bringing
adequate necessary measures and which will
monitor the implementation of these measures hy
means of various instruments and through various
institutions. The maritime system of safety at sea
can be divided into the following components [4]:
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* institutions bringing legal regulations
(international conferences, International
Maritime Organization and its institutions,
etc.),

* institutions in  charge  of the
implementation and monitoring of security
measures and standards,

* international maritime conventions and
other legal instruments related to safety at
sea, and

* users at sea.
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Collaborative international organizations

Protection of the
marine environment

! IMO International Maritime Convention

International maritime conventions and other legal instruments related to safety at sea

| institutions implementing |
| and monitoring
5 SECUTlY measures )

Institu

from pollution

Protection
of the
Marine Emvironment

Figure 2. The system of maritime safety
Source: Kopacz et al.; 2004; 24 [3]

2. ANALYSIS OF SAFETY FROM THE
STANDPOINT OF TECHNOLOGICAL
DEVELOPMENT OF MARITIME INDUSTRY

Since the 1970s, world seaborne trade has been
growing due to the market globalisation (Figure
3). Generally speaking, from the ancient times up
to present days, the transportation of goods by sea
has remained one of the cheapest ways of shipping
and the world seaborne trade has been growing
steadily, particularly after the World War Il. The
number and size of merchant ships have increased
due to major technological breakthroughs, yet
maritime industry has remained a dangerous
workplace. Today's world fleet consists of more
than 100,000 vessels with the total tonnage of
almost 1 hillion GT. [8]

Since the 1912 RMS Titanic disaster that claimed
1513 lives [9], there have been many changes with
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regard to safety of navigation in terms of
regulations and technology. The new technologies
that have considerably affected the safety in
maritime industry include the introduction of gyro-
compass, RADAR, followed by ARPA RADAR for
improved safety in maritime traffic, mandatory use
of electronic charts (ECDIS) since 2012, Global
Positioning System (GPS), Automatic Identification
System (AIS) for identifying and locating vessels,
vessel traffic service (VTS) for traffic control and
monitoring, etc. However, it should be underlined
that some research results show that the
dependence on certain technologies may lead to
accidents.

Over the vyears, the progress in design and
construction of ships has resulted in the improved
safety at sea. The progress has been achieved not
only in design, but also in the strength and the size
of the vessels which have become increasingly
larger
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Figure 3. Each year the world fleet size is increased by a number of ships
Source: Lloyd's Register Fairplay, World Fleet Statistics 1900-2010

(Figure 4). The construction techniques have
progressed to such an extent that they have very
little in common with the techniques used in the
times when the Titanic was built. That vessel,
which represented a high-tech marvel of
shipbuilding technology at her time, appears rather
small when compared to modern container ships,
VLCCs and FPSO (floating production, storage and
offloading) units (Figure 4). In early 20th century
Europe was the centre of shipbuilding, the vessels
were designed by small teams and constructed in
relatively small shipyards. Today, just a hundred
years later, the situation is entirely different.

The centres of ship design and construction have
moved to the countries in the Far East (China,
South Korea and Japan). Forty years ago (in 1979)
the world market share in shipbuilding between
Japan and Europe was 1:1, whereas by 2012 this
ratio dramatically changed: China 45%, South
Korea 29%, Japan 18%, the EU 1%, the rest of the
world 7% [10].

Computer-supported modelling has replaced
difficult and time-consuming calculations of ship's
stability, structure and hydrodynamics. In addition
to hull design, there have been other technological
changes in the past hundred years, e.g. regarding
the bridge arrangement and appliances.

At the time of the Titanic the navigation bridge
featured few navigational appliances. The standard
equipment used to include Nautical Almanac,
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sextant, chronometer and magnetic compass. On
the other hand, modern bridges are equipped with
computers and high-tech appliances such as
autopilot, VHF radio, depth finder, Automatic
Identification System (AIS), ARPA Radar, Global
Positioning System (GPS), Electronic Chart Display
and Information System (ECDIS) etc., and the
magnetic compass has been superseded by gyro-
compass. These appliances have ensured a safer
and easier navigation.

Furthermore, major breakthroughs in weather
forecasting have also improved the safety at sea.
Monitoring weather conditions and selecting
optimal routes with regard to fuel consumption,
vessel's characteristics and reduction of voyage
time have become standard procedures. The
purpose of selecting the optimal route using
modern technologies, including meteorological
service, is not to avoid poor weather but to find the
balance between the length of the journey and fuel
consumption, with due attention paid to safety of
the crew, passengers, cargo and the ship when
meeting bad weather.

During all these years the maritime industry has
attempted to enhance safety implementation and
control. However, despite all efforts, the recent
disaster of the cruiser Costa Concordia has proved
that, in modern times, the safety at sea is the
result of a set of initiatives, research, regulations
and innovations.
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Maritime shipping has become considerably safer

over the past decades and navigation appears to be
safer than ever, but further development of

technologies will bring new challenges that the
shipping industry will have to deal with and that
will require solutions for future problems.

SHIP SIZE COMPARSION NAME TYPE YEAR
Prelude FLNG 2017
" 488 m L
Knock Newis Qil Tanker 1979
' 458 m h
Meersk Mc-Kinney Mgller | Container Ship 2013
398 m
362m |
362 m
3
W USS Enterprise Aircraft Carrier 1961
e
342 m
- . - B I .
: Titanic Ocean Liner 1912
' 269 m '

Figure 4. Size of modern ships compared with the size of the Titanic, the vessel that was the most advanced
shipbuilding achievement of her era
Source: author

190



THE ROLE AND IMPORTANCE OF SAFETY IN MARITIME TRANSPORTATION

Stipe Gali¢, Zvonimir Lusi¢, Ivica Skoko

3. ANALYSIS OF SAFETY FROM THE
STANDPOINT OF MARITIME LEGISLATION

The technological development of the maritime
industry has increased the need for new
conventions and guidelines that would define new
boundaries of safety and efficiency. Safety and
security management and implementation are very
important aspects of modern shipping. The Port
State Control (PSC), established on the basis of
STCW convention in 1978, has greatly contributed
to the safety and security in maritime shipping. The
PSC is entitled to check any vessel at any port and
prevent a vessel's departure if she does not meet
safety requirements. The PSC encourages vessels to
respect international safety and security standards,
to prevent environmental pollution, and to observe
other operational regulations. The performed
inspections of vessels are uniform in order to
ensure equal standards of safety and avoid the
obstruction of fair market competition. There are
more and more inspections worldwide, in
accordance with the increase in maritime traffic.
(lassification societies also contribute to the safety
at sea through applying international standards in
designing and construction of vessels. The states
whose ensigns the vessels are flying are the ones
observing the IMO regulations. However, the "flags
of convenience" appeared in the 1950s and some
of them have been criticised for being loose in
observing regulations and control, by failing to
ratify  international standards in  national
parliaments or by failing to implement ratified laws
and regulations.

Figure 5 shows the development of safety through
the introduction and amendments of regulations
over the years. It can be noticed that significant
changes came into effect after the Titanic disaster
in 1912 by adopting the SOLAS convention and its
amendments.
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Figure 5. Time flow chart presenting the changes
in safety regulations over the years
Source: 15 Years of Shipping Accidents: A review
for WWF
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Similar changes were introduced by the regulations
governing the transport of dangerous cargo
(tankers, bulk carriers, etc.), e.g. Bulk Code,
amendments to MARPOL Annex |, and the US
regulations such as the Qil Pollution Act 1990 (OPA
'90). Sadly, some of the changes regarding the
improved safety of navigation were introduced only
as a response to maritime disasters that had
already occurred. For instance, it was only after the
calamitous fire on the cruise ship Star Princess in
2006 that fire regulations, i.e. amendments to
SOLAS chapter II-2 and to the International Code
for Fire Safety Systems (FSS Code) were adopted.
In this context, it remains to be seen what safety
regulation changes will take place, in the near
future, following the disaster of the cruise ship
Costa Concordia.

4. THE MOST COMMON CAUSES OF SHIP
LOSSES IN MARITIME INDUSTRY

Despite the fact that maritime transport has been
ranked as one of the safest means of transportation
(e.g. compared to road traffic), seafaring remains
a very dangerous profession. According to the data
covering the period 1996-2005, there were 84
fatalities per 100,000 seafarers in Poland each
year, 96 fatalities per 100,000 seafarers in Hong
Kong, 90 fatalities per 100,000 seafarers in
Denmark and 11 fatalities per 100,000 seafarers in
the United Kingdom. When studying the data
referring to the UK, it can be concluded that the
safety at sea has improved over the last two

decades: fatal accident rate per 100,000 seafarers
per year amounted to 53 from 1976 to 1985, 39
from 1986 to 1995, and 11 fatalities from 1996 to
2005. [8]

When observing Table 1, it can be noted that, over
the last several years, most of human lives have
been lost onboard passenger / Ro-Ro ships and
general cargo ships. In 2012 there were 610
persons reported killed or missing (lives lost) as a
result of total losses during the year.

Human errors and fatigue figure prominently in
these accidents. Most of the casualty situations are
caused by [7]:

. sinking (49%)

. grounding / stranding (18%)

. fire / explosion (15%)

. engine failure / hull fracture (2%)

Figure 6 shows the world fleet total losses over the
past 100 years. Although the data clearly indicate a
downward trend in marine accidents, there is still a
risk of collision, explosion and other events that
can result in the loss of vessel. The losses are also
affected by the type, age and sailing area of a
vessel.

Sinking is the most common cause of ship losses,
resulting in 50% of all ship losses per year. [8] The
losses are also related to geographical areas where
they took place, most frequently in the South China
Sea and the Black Sea (Figure 7). Sinking is
followed by grounding as the second most common
cause of ship loss.

2009 0,15%
1985 | 0,209%
1960 | 0,47%
1935 0,69%
1910 | o <7
-
0,2 0,4 0,6 0,8 1,0

Figure 6. Total losses - % of the world fleet
Source: Calculated from Lloyd's Register World Casualty Statistics 1900-2010
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Table 1: Lives lost (as a result of total losses) for the period 2007-2012

Ship Type 2007 2008 2009 2010 2011 2012
Anchor Handling Tug Supply 16
Asphalt/Bitumen Tanker 3
Bucket Dredger 3
Bulk Carrier 39 15 55 48 39 8
Bunkering Tanker
Cement Carrier 2 1
Chemical Tanker 14 2
Chemical/Products Tanker 17
Container Ship (Fully Cellular) 12
Crane Ship
Crude 0il Tanker 5
Deck Cargo Ship 5
Diving Support Vessel 1 13
Factory Stern Trawler 11 5 2 1
Fish Carrier
Fishery Research Vessel
Fishing Vessel 4 39 18 41 17 26
General Cargo Ship 199 156 327 144 72 86
Grab Dredger
Heavy Load Carrier 1
Hopper, Motor
Landing Craft 1 1
Livestock Carrier 43
LPG Tanker 10
Offshore Tug/Supply Ship 10
Ore Carrier
Passenger Ship 2 143 12 293
Passenger/Cruise 2 32
Passenger/Ro-Ro Ship (Vehicles) 22 831 62 3013 103
Passenger/Ro-Ro Ship (Vehicles)/Rail 5 8
Pipe Carrier
Platform Supply Ship 1
Products Tanker 1 10
Pusher Tug 3 5 5
Refrigerated Cargo Ship 2 2
Research Survey Vessel 2 7
Ro-Ro Cargo Ship 10 7 1
Standby Safety Vessel 1
Stern Trawler 10 27 9 6 28 9
Tanker (unspecified) 1 14 3
Trailing Suction Hopper Dredger
Trawler
Tug 7 1 1 1 2
Vegetable Oil Tanker
Vehicles Carrier 11
Grand Total 363 1,119 694 253 3,214 610

Source: IHS Fairplay - World casualty statistics 2012
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Figure 7. Total losses by region from 26 November 2011 to 25 November 2012
Source: Lloyd's List Intelligence Casualty Statistics. Analysis: AGCS.

When studying the statistical data (Table 2) by the
type of the vessel, it can be noticed that cargo
ships and fishing vessels have most losses (48%).
Among large merchant ships, bulk carriers have
more losses than tankers, container ships and

Vs daia 6207 Gooale, INEGH -

cruisers — around 7%, although they make only
20% of the world merchant fleet. It can be also
noted that vessels conveying liquid cargo and
containerised cargo have a lower loss rate.

Table 2. Ship losses by type (2001-2012)

t
2 g
3 o o ‘g 'é ?n qz; 5 = % o §' ] g
2001-2002 4 9 70 6 1 4 43 2 13 11 5 1 2 6 177
2002-2003 3 11 68 9 1 1 31 9 14 7 4 8 3 169
2003-2004 2 6 65 9 1 4 30 4 10 9 3 3 9 156
2004-2005 5 58 7 2 3 38 2 3 13 7 3 5 154
2005-2006 7 8 56 10 5 2 23 2 12 10 3 2 8 1 149
2006-2007 5 10 76 5 3 4 34 7 7 5 5 1 9 1 172
2007-2008 4 8 55 9 1 3 36 1 4 5 8 1 3 9 1 148
2008-2009 12 49 8 5 1 30 6 5 5 3 2 5 131
2009-2010 1 10 57 4 4 1 20 3 2 1 1 3 3 110
2010-2011 12 35 4 2 2 17 1 2 8 2 2 1 3 91
2011-2012 7 51 7 4 1 12 1 6 3 4 2 2 6 106
Total 31 | 101 | 640 78| 29| 26| 314 7] 59| 90| 63| 24| 23 71 7| 1563

Source: Lloyd's List Intelligence Casualty Statistics. Analysis: AGCS
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Table 3. Causes of loss statistics (2001-2012)
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= -= ] 5
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2 [ > -'.S’ i H
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T 2 < ~ = > =
s o 5 o £ ) o < s
= - = 2 < c £ > ~ =
o . s ] ~ a B = o =] g =
£ £ 2| 5| g | = | 8|8 | |8 F|c%
a o o w ic T = = & = = =
2001-2002 20 2 51 35 24 15 22 8 177
2002-2003 21 1 59 22 12 13 34 7 169
2003-2004 13 3 72 21 7 1 9 1 28 1 156
2004-2005 24 4 62 18 7 3 10 1 23 2 154
2005-2006 25 4 61 18 5 1 7 26 2 149
2006-2007 16 2 68 15 11 1 17 1 39 2 172
2007-2008 11 1 74 17 3 8 33 1 148
2008-2009 13 62 14 8 7 1 24 2 131
2009-2010 10 1 58 12 3 1 3 2 18 2 110
2010-2011 3 50 6 3 5 24 91
2011-2012 6 2 52 11 5 6 23 1 28
Total 162 20 669 189 88 7 100 6 294 28 1563

Source: Lloyd's List Intelligence Casualty Statistics. Analysis: AGCS

According to the type of accident, most of the
vessels were lost over the last decade due to
sinking and grounding. Many researches and
studies have proven that the highest risks include
collision, sinking and hull fracture [11]. Fire /
explosion also represents a considerable risk
onboard ships, threatening general safety and
resulting in human casualties and material losses.
Fire remains a major threat particularly onboard
Ro-Ro vessels and large cruise ships.

5. MAJOR FACTORS AFFECTING THE
SAFETY OF MODERN NAVIGATION

5.1. Professional competence

Due to the progress in technology, vessels have
become increasingly larger over the past 100
years. Modern ships (VLCC tankers, large cruisers
and container ships) feature cutting edge design
and represent a challenge to insurance
instruments because of their added value. Large
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passenger ships intended for cruising are designed
and built with special attention paid to the safety
of passengers. Their design represents additional
challenge in the areas of safety, security and risk
management, particularly with regard to
evacuation and rescue operations at remote
locations. Because of high costs of maintenance,
insurance, and additional professional training,
many shippers seek cheaper workforce in the
developing countries where standards of living are
lower. This trend challenges the safety of modern
maritime shipping because some of these
countries do not have sufficiently developed
infrastructure that would meet the requirements
of professional education and training, and ensure
future competence of the seafaring personnel.

Despite IMO regulations and guidelines for
introducing international standards in professional
education of seafarers, education policies and
grading standards are not consistent across the
world, which may lead to differences in
professional competency. It is clear that some
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countries fail to fully implement IMO educational
and training standards. Varying standards and
policies on professional education, as well as
different methods of training and assessing the
seafarers' proficiency and competence, result in
an internationally inconsistent system  of
certification where a certificate issued by one flag
state does not have the same value as the
certificate issued by another flag state. [2]

Such differences in standards result in differences
in seafarers' skills and competency, which may
have adverse consequences and lead to
jeopardised safety at sea.

April 28%-29t, 2014, Solin, Croatia

5.2. Insufficient manning

Insufficient manning is another frequent safety
problem in modern maritime industry. In spite of
advanced technologies, insufficient number of
crew members dealing with a growing scope of
tasks and duties may result in risk and danger
induced by human factor (fatigue being the most
common), especially in important operations
lasting 24 hours or more. A tired or exhausted
worker is less productive and is more prone to
accidents and injuries. Fatigue is a common
problem partly due to maritime legislative which
in most segments appeases the shippers allowing
them to use minimum crew onboard ships. Such
practice should he changed and the excessive
scope of work per person should be reduced in
order to reduce various elements (e.g. fatigue,
sleep deprivation) that may lead to dangers
caused by human factor.

5.3. Piracy

Piracy remains one of the major issues affecting
the safety in maritime shipping. Pirate activities
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have been particularly prominent in the region of
the Gulf of Aden. Maritime industry has been
insufficiently successful in fighting the piracy and
is still seeking ways and methods to eliminate it
completely. Statistics show that the situation has
changed recently (Figure 8) but it still remains a
serious threat to safety of navigation. The problem
is most prominent in the West Indian Ocean region
and the Gulf of Aden, mainly due to low standard
of living and failure to restore effective
governance in Somalia. According to 2011
statistical data provided by ICC International
Maritime Bureau (IMB), 28 ships were hijacked by
pirates off the Somali coast and fifteen people
were killed in those attacks. [12]

Another problem lies in the fact that pirates
operate across vast ocean areas which are difficult
to monitor and control efficiently, particularly in
view of the limited assets that are allocated for
fighting piracy. IMO has been encouraging
national governments to provide military aid to
achieve greater safety at sea.

Given the fact that the piracy-related costs
amounted to almost 7 billion US dollars in 2011
[8], it should be noted that it is very important to
raise global public awareness of the dangers and
risks of piracy in maritime affairs and to
encourage the governments to respond more
resourcefully to the situation.

Figure 9 shows the areas of pirate attacks reported
to IMB Piracy Reporting Centre during 2014. It can
be noticed that frequent pirate attacks
threatening the safety at sea were reported along
eastern and western coasts of Africa and in the
region of Indonesia (in the area of the Malacca
and Singapore Straits).
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Figure 8. Number of pirate attacks against ships worldwide from 2006 to 2012

Source: http://www.statista.com/statistics/266292 /number-of-pirate-attacks-worldwide-since-2006/
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Figure 9. IMB Piracy and Armed Robbery Map 2014

Source: http://www.icc-ccs.org/piracy-reporting-centre/live-piracy-map

5.4. Language barrier

The language barrier represents a serious safety
issue onhoard ships. Since the dawn of times,
people have tried to communicate with each other
and to develop languages as the means of
communication. This inherent human need
resulted in thousands of languages, which
naturally resulted in efforts to find common
languages that would enhance communication
among various populations who do not share a
common language. In modern times, English
language has become a lingua franca, i.e. the
bridge or unifying language, in global economy
and international maritime affairs. Language
barriers have always affected the safety onboard
ships with multi-national crew. As most of modern
large vessels carry multi-national crews, English
language has become, in most cases, the principal
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means of communication. However, problems
often arise in communication during routine
operations or even in emergencies when people
react impulsively while they are supposed to
respond effectively. It sometimes occurs that crew
members under pressure start panicking and using
their national languages. Language barriers
onboard ships are not only about understanding
orders but are involving other important issues
such as social and cross-cultural aspects.
Language as a means of communication is not the
only factor that can cause misunderstanding and
other problems that jeopardise the safety of the
ship - the safety can be at risk due to conflicts
arising from different social, cultural, even
religious backgrounds. After adopting the criteria
regarding the ships flying the flags of
convenience, multi-language crews have become
common, and so have the problems related to
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onboard communication and  cross-cultural
behaviour of the crew members. Tragic examples
include the disasters of the Ro-Ro ships
Scandinavian Star and Estonia, and the tanker Sea
Empress, where huge loss of lives or
environmental disaster took place due to
misunderstanding,  unfamiliarity =~ with  the
language, or errors in communication among the
crew. [14]

As multi-national crews are here to stay onboard
vessels, it is strongly recommended that they
adopt English language as their bridge language, a
lingua franca, and that the satisfactory proficiency
in English is achieved by every crew member in
order to improve onboard safety and avoid
accidents and tragedies. Finally, English language
is the language of the maritime industry and is
widely used and applied by maritime shipping
community.

6. FUTURE CHALLENGES TO THE SAFETY
IN MARITIME INDUSTRY

The development of technologies has been
followed by new problems and challenges that the
maritime industry has to face. The distressing fact
is that the important changes related to the
improved safety at sea were introduced only as a
response to maritime disasters that either claimed
many human lives or caused extensive and long-
lasting environmental damage. Such situations
should he avoided by proactive analyses of
potential threats and challenges in maritime
navigation and, based on the obtained results and
conclusions, by designing measures for improved
safety of seaborne transport without harmful
effects on people, cargo, ship and environment.

A serious problem threatening the safety in the
field of maritime industry lies in the sluggish and
complicated maritime legal regulations that tend
to appease the shippers. For example, flags of
convenience allow shippers to place economic
criteria above safety criteria. This is directly
related to the issue of additional costs associated
with supplementary education and training of the
workforce, which encourages most of the shippers
to recruit cheaper labour from the developing
countries. Many of these countries do not have
sufficiently developed educational infrastructure
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to ensure the implementation of IMO standards
and to meet international requirements regarding
the levels of proficiency and competence of
seafarers. Despite the efforts of the IMO and the
international  maritime  community,  the
educational policies, grading standards and
certificate-awarding criteria are not consistent in
all countries. Some of the drawbacks of this
inconsistency and recruitment of cheaper
workforce are related to the insufficient
proficiency in foreign language skills, in particular
English language, which in crisis situations may
put the safety of navigation at risk. The prohlem
of multi-national manning does not only involve
language barriers but also social and cross-cultural
hurdles.

Piracy represents another serious threat to safety
at sea. The efforts that have been made by the
IMO and national governments are insufficient
because statistical data show (Figure 8) that no
major progress has been made in dealing with this
issue over the past several years. Therefore it can
be expected that piracy will remain one of the
major threats to the safety of navigation and will
likely continue to result in further loss of human
lives, ships and cargo. It is undisputable that
maritime shipping and the safety in maritime
shipping have greatly benefited from the
development of technologies but, given the above
discussed problems, maritime industry has to put
more effort into the enhancement of risk
management and into minimising the above
mentioned threats, dangers and risks.

7. CONCLUSIONS

It is certain that safety represents a crucial factor
that affects all components of the maritime
industry and that the safety of modern maritime
shipping is the result of a set of initiatives,
research, regulations and innovations. Despite
great breakthroughs in technology and safety at
the workplace, the marine industry is still a
relatively dangerous place to work. It is true that
the progress in construction, design, electronic
appliances and helpful navigational devices fitted
onto the bridge has resulted in the increased
safety at sea. However, other safety issues have
emerged, such as piracy or legislative regulations
that allow shippers to reduce operation costs at
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the expense of safety. Furthermore, insufficient
manning leads to increased scope of work and,
subsequently, fatigue and sleep deprivation of
seafarers who are, consequently, less productive
and more prone to accidents and injuries. Another
issue arising from cutting operational costs is
connected with hiring cheaper workforce from the
countries which are unable to implement the
adopted  international standards in  the
professional education and training of seafarers.
Global public awareness should be raised, the
above discussed factors that jeopardise the safety
of modern navigation should be analysed and
adequate measures should be taken across the
maritime community in order to minimise the
factors that put the safety of maritime shipping
and safety of navigation at risk.
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ABSTRACT

The Convention on Biological Diversity is the key global instrument on the conservation and sustainable use of biological
diversity and the fair and equitable sharing of the benefits from the use of genetic resources. In 1992, the Convention on
Biological Diversity was mentioned for the first time on the United Nations Conference on Environment and
Development. The Convention promotes the maintenance of healthy ecosystems, the protection of threatened species
and the conservation of the genetic material that underpins populations of wild and domesticated species. Recent studies
have shown that biological diversity decreased due to habitat destruction. Therefore, the protection of nature is
imperative precondition for the survival of the diversity of living components, ecosystems and landscapes. The aim of
this paper is to present current state of biodiversity in the world, and future strategic plans for conservation of
biodiversity and preventing further destruction of biological systems.

KEY WORDS

Biodiversity, Convention, Protocol, Biological Security Strategy.

1. INTRODUCTION
extinction, with 22% of all known mammals, 30%

Biodiversity is the totality of all living organisms, of amphibians, 12% of all known birds, and 28% of
which are the integral parts of ecosystems and reptiles, 37% of freshwater fish, 70% of plants and
includes diversity within species, between species, 35% of invertebrates are endangered or facing
habitats, and diversity of ecosystems. Although the extinction.

approximate extent of biodiversity, is not known, Research indicates that biodiversity has decreased
scientists have until now described and classified due to the destruction of habitats, destruction of
the 1,063,000 species of animals, 344,300 species natural biological systems, the overly intense
of plants and 11,200 microorganisms. The exploitation of land, pollution of water, air and
assumption is that the total number of species soil, including other inappropriate processes in
ranges from 10 to 30 million; however, each year nature. Every year, biodiversity losses cost the
40,000 species disappears, which greatly reduces global economy billion of euros, undermining
the overall ecological balance and stability. economies, business prospects and opportunities to
The Red List of the International Union for Nature combat poverty. Therefore, the protection of
Conservation (International Union for Conservation nature is a prerequisite for the survival of humans
of Nature, IUCN) has demonstrated that among the and biodiversity is an essential factor in the quality
species studied, 38% are threatened with of life on earth.
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2. CONVENTION OF BIOLOGICAL DIVERSITY
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The Convention on Biological Diversity (CBD) is a
globally accepted fundamental document for the
protection of biodiversity, which establishes the
conservation of biological diversity as a
fundamental principle of international nature
protection and humanity’s common commitment.
The Convention on Biological Diversity (CBD)
entered into force on 29 December 1993.

This convention is the fundamental international
treaty that deals with biodiversity issues. It
provides member countries with a comprehensive
and holistic approach to the conservation of
biological diversity, the sustainable use of natural
resources and provides a fair and uniform
distribution of benefits resulting from the
exploitation of genetic resources.

The term biosafety refers to the need to protect the
environment and human health from the possible
harmful effects of modern biotechnological
products. Safety is the main objective of the
Convention and is achieved by reducing all
potential threats to biological diversity, and takes
into account the risk to human health. The
Convention on Biological Diversity recognises the
dual aspect of modern biotechnology and allows for
the transfer of technology, but seeks to develop
procedures that boost security in the use of
biotechnology.

In 1995 a working group was formed under the
Convention, which drafted the Protocol

on Biosafety (Cartagena Protocol). The Cartagena
Protocol on Biosafety (CPB) is an international
agreement that legally binds its signatories and
regulates inter-country or cross-border movement
of living modified organisms (LMO).

Foods derived from GMOs are subject to the
Protocol only if containing LMO, which are capable
of transmitting genetic material and reproducing.
The Protocol promotes hiosafety in determining the
rules and procedures for the safe movement,
transit, handling and use of living modified
organisms, with special emphasis on cross-border
transfer and transit of LMOs, and also determines
the timescale in which decisions must be made.

It also defines a series of procedures, depending on
the intended use of LMOs, hence special procedures
for LMO exist which are to be intentionally
introduced into the environment, especially those
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LMOs that are to be used directly for food, animal
feed or production, and especially for LMO used in
closed systems.
Protocol signatory countries are required to ensure
safe handling, packaging and transportation of
LMOs, while LMO shipments across borders must be
accompanied by appropriate documentation in
which, among other data, specifies the type of LMO
and a contact person from whom additional
information can be obtained when necessary. These
procedures and requirements are designed to
enable importing countries to obtain the necessary
information used to make a final decision on
permitting or banning the import of a specific LMO
and based on facts and safe handling of the
organism.

To facilitate implementation of the Protocol, the

international mechanism for exchanging hiological

safety information (Biosafety Clearing House -

BCH) was established for country signatories of the

Protocol, through which information is exchanged.

The Protocol brings the following benefits to

signatory countries:

— The opportunity to participate in the
harmonisation of rules, procedures and
enforcement, trans-boundary transfer of living
modified organisms,

—  The establishment of systems whereby the
governments of signatory countries can
cooperate with governments of other
countries, the private sector and civil society
to strengthen biosafety,

—  Improved access to relevant technologies and
data, and benefits from exchanging
information and knowledge to demonstrate
commitment to the conservation and
sustainable use of biological diversity by
implementing biosecurity measures.

2.1. The Nagoya-Kuala Lumpur protocol

The Nagoya-Kuala Lumpur supplementary protocol
on liability and compensation for damage is a
supplementary protocol within the framework of
the Protocol on Biosafety (Cartagena Protocol).
After several years of negotiations, the Parties to
the Cartagena Protocol on Biosafety adopted this
protocol on 15th October 2010 in Nagoya, Japan.

The objective of the Supplementary Protocol is to
contribute to the conservation and sustainable use
of biological diversity by establishing international
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rules and procedures for determining liability and
damages arising from the use of living genetically
modified organisms (LMOs). The Supplementary
Protocol assumes an administrative access which
requires undertaking appropriate measures in
response to operators (natural or legal persons
carrying out control of LMQ's) or by a competent
authority in the case of where an operator is unable
to take such measures.

This approach covers situations in which damage to
biodiversity has already occurred or when there is a
high probability that damage will occur if failing to
take adequate measures. The Supplementary
Protocol is the second agreement on liahility and
compensation, in the context of multilateral
environmental agreements, along with the Protocol
on Liability and Compensation for Damage
Resulting from the Transboundary Movements of
Hazardous Wastes and Their Disposal, adopted in
1999 along with the Basel Convention on the
Control of Transboundary Movements of Hazardous
Wastes and their Disposal.

2.2. Strategic plan for the implementation of
the Convention on Biological Diversity

At the tenth meeting of the Conference of Parties
to the Convention on Biological Diversity
(CBD/COP-10), held in October 2010 in Nagoya,
Japan, a new, ten-year Strategic Plan of the
Convention for the Period 2011-2020 was
adopted, as a fundamental document for guiding
national and international activities in order to
conserve biodiversity and contribute to the
achievement of the three objectives of the
fundamental conventions. The CBD’s new Strategic
Plan has 20 goals for the mitigating losses and
pressures biodiversity, conservation of biological
diversity at all levels, improving and maintaining
the benefits acquired from biodiversity.

The United Nations General Assembly at its 10th
session in December 2010, declared the 2011-
2010 decade as the decade of biodiversity
(Resolution 65/161). Some of the most important
goals that Parties to the Convention committed
themselves to strive for a complete halt of the loss
of natural habitat (at least halving the loss),
including forests, protecting 17 % of terrestrial and
inland water, and 10% of sea and coastal
ecosystems.
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The Strategic Plan, as a comprehensive framework
for the conservation of biological diversity, was
accepted by the Parties for transposing and
implementing national strategies and action plans
for biodiversity conservation within two years. The
third edition of the Global Biodiversity Outlook
(GBO 3), which is based on national reports of the
country signatories was prepared by the (BD
Secretariat, and shows that the international
community has failed to achieve the goals set hy
the Convention to mitigate the loss of hiodiversity
by 2010, with all indicators show an increase on
pressures placed on nature.

The Republic of Croatia regularly prepares national
reports on the implementation of the Convention
and the measures for achieving the three objectives
of the Convention. During 2009, the fourth
national report for the Convention on Biological
Diversity was prepared. In accordance with the
decision taken at the CBD/COP 10, the fifth
national report is to be prepared by 31 March
2014,

3. BIODIVERSITY IN EU

In the EU, about 25% of animal species, including
mammals, amphibians, reptiles, hirds and
butterflies are in danger of extinction, while even
88% of fish stocks are overexploited or
significantly spent. The the loss of biological
diversity is caused mainly due to land use,
pollution, overexploitation of resources, the
uncontrolled spread of non-native species and
climate change. These pressures are increasing in
intensity, and only 17% of assessed habitats and
species indicate a favourable status.

The European Union has adopted a strategy for the

conservation of biodiversity. The strategy adopted

has six priority targets and accompanying actions
aimed at greatly mitigating the threats to
biodiversity. The actions include:

— The full implementation of existing legislation
for the protection of nature and a network of
natural reserves, to ensure significant
improvement of the conservation status of
habitats and species;
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— Improving and restoring ecosystems and
ecosystem services, particularly through the
increased use of green infrastructure;

— Ensuring the sustainability of activities in
agriculture and forestry;

— The preservation and protection of fish
populations in the EU;

— The control of invasive species,

— Strengthening contribution by the EU to
common glohal actions for preventing the loss
of biodiversity.

The strategy is in line with two major obligations
that EU leaders assumed in March 2010: halting
the loss of biodiversity in the EU hy 2020 and the
protection, valuation and restoration of
biodiversity in ecosystem services in the EU hy
2050.
The strategy is also in line with global
commitments that the EU decided to commit to in
Nagoya in October 2010, under the Convention on
Biological Diversity.
As an integral part of the 2020 European strategy,
the biodiversity strategy will contribute to EU goals
for efficiency in the use of resources by ensuring
sustainable management of Europe's natural
capital, as well as mitigating climate change and
goals for adapting to them by improving the
resilience of ecosystems and the services they
provide.

4. CONCLUSIONS

The amount and rate at which we currently use our
planet's natural resources exceeds sustainahility hy
as much as 25%. The direct effect of this
relationship on natural resources is the strong
pressure and causing of danger to species, habitats
and communities.

Conventions, protocols, strategies and studies on
sustainable development and conservation of
biodiversity, are all efforts that are being made for
the conservation of hiodiversity.

The Convention on Biological Diversity (CBD) is a

globally accepted basic document for the
protection of biodiversity, establishing the
conservation of biological diversity as a
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fundamental principle of international nature
protection and shared commitment by humanity.
The Cartagena Protocol on Biosafety (CPB) is an
international agreement that legally binds its
signatories and regulates inter-country or cross-
border movement of living modified organisms
(LMO).

The Nagoya-Kuala Lumpur Supplementary Protocol
on Liability and Redress is a supplementary
protocol under the Protocol on Biosafety
(Cartagena Protocol).

The Republic of Croatia regularly prepares national
reports on the implementation of the Convention.
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ABSTRACT

Knowledge and high technology, education, expertise and innovation of employees are becoming key elements of
mastering change and competitive advantage of organizations, and societies as a whole. Therefore, the requirements for
training and development of employees are constantly growing, and in their knowledge and skills become more invested
in, both on the macro-economic, national and at the microeconomic, level of organization. The revenue and costs per
employee per some maritime companies, such as Split Ship Management, Jadroplov Splitska plovidba, Linijska
nacionalna plovidba, will be observed in the period since 2008. by 2010. year. Because of the relationship that exists
between revenues and expenses per employee in this paper will be the access to quantify and determine the correlation
between them. The subject of this paper is to examine and determine whether there is a strong positive or negative
relationship between income and the cost per employee, based on a sample of shipping companies. The comparison of
revenue per employee and changes in cost per employee will demonstrate the importance of our employees and the
importance of investing in our employees have for the entire business. Research that will be conducted in the accession
work will contribute to giving more importance to investing in employees. Also the contribution of businesses in pointing
to the employees, their work and investing in training and education of employees may affect the operating results and
lead to a weakening, but on the other hand to extraordinary results. Acknowledges businesses to focus increased
attention on investing in employees through various types of motivators.

KEY WORDS

human resources, micro and small shipping company, employee training, revenue per employee, the cost of education.

1. INTRODUCTION exceedingly burdened with risks. Knowledge and
high technology, education, expertise and

Due to their specific characteristics micro innovation of employees are becoming key

and small-sized companies are studied and elements in mastering changes and competitive
observed separately from large enterprises. Small- advantages of organizations, and societies as a
sized enterprises in Croatia account for whole. Since the requirements for the employee
productivity which is below average and for profit training and upgrading are constantly growing,
share which is above average. About 80% of more investments are being made in employee
employment increase in the enterprise sector takes knowledge and skills, both at macroeconomic,
place in small and middle-sized companies. In national level, as well as at the microeconomic
reality, it is a sector which is extremely important level of organizations. This paper deals with six
for the employment rate, but also a sector which is micro and small-sized shipping companies, namely
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Split Ship Management, Jadroplov, Splitska
plovidba, Linijska nacionalna plovidba, Alba
brodarstvo and Privez-odvez. The circulation of
income and expenditure per employee of the
selected companies will be observed in the period
from 2008 to 2010. For each of them, the analysis
of the mutual correlation will be made in order to
facilitate understanding and to reach conclusion.
Due to the correlation which exists between
income and expenditure per employee, this paper
will quantify and determine their mutual relation.
The mutual correlation of education and income
per employee will be analyzed. The research that
will be carried out in this paper will contribute to
emphasizing the importance of the investments in
employees. This paper will also draw attention to
how employees, their work and the investments in
their education and training can influence
business results and lead either to their decline, or
to extraordinary results. The aim is to draw
companies’ attention to investments in their
employees by means of different motivators. The
final contribution of this paper is the apprehension
of the importance of investments in employees
and the course of its influence on company's
income.

2. ANALYSIS OF INVESTMENTS IN
EMPLOYEES IN MICRO AND SMALL-SIZED
COMPANIES IN CROATIA

Small and middle-sized companies comprise
99.4% of all the registered entrepreneurs, 64.7%
of the employed, 44% of the share in gross
domestic product and 40.5% of the share in the
total exportation of the Republic of Croatia.* Many
studies and analyses, both in Croatia and in the
area of EU, show the importance of the
development of small and middle-sized enterprises
in the economy of a country and their contribution
to the potential of economic growth. According to
the official classification in the Accounting Act, in
the class of small enterprises there were 87 807 of
total 89 656 entrepreneurs registered in Croatia in
2008, which represents 97.94% of their total

1

http://www.ede.com.hr/pdf/60_sjednica_vlade_rh_1.1_stra
tegija.pdf (13th Feb 2013)
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number.? In these enterprises there were 460 856
workers or 48% of the total number of the
employed in enterprises.® Small-sized companies,
in this case, include micro companies as well.

The main obstacles to the enterprise development
in Croatia are:*
e Administrative obstacles;

o |nefficient juridical system;

o Assets registration;

o FEducation system which is not focused on
enterprises nor on issues relative to SME;

o Obtaining loans (collateral expenses, rights
of lender and loan user, availability of loan
information)

Table 1. Perception on education quality which
supports the development of small and middle-
sized enterprises in 2010

Educationand | Primary and secondary level of
training - (primary | education stimulates creativity,
£ secondary level| independence, proactivity,
provides information on market
There are sufficient university
courses on entrepreneurship,
business education is at global
level; expert, professional and
continuous education provides

good preparation for self-

employment

(in2008
217)

Education and

.. 2,76
training

(tertiarylevel of
education)

(in2008

279)

Source:
http://cepor.hr/SME%20godisnjak_final.pdf
(14th Feb 2013)

? http://www.hub.hr/Default.aspx?art=1952&sec=508 (13th
Feb 2013)
® http://www.hub.hr/Default.aspx?art=1952&sec=508 (13th
Feb 2013)

http://www.westernbalkans.info/upload/docs/Croatia_SME_
finalcro.pdf ( 13th Feb 2013)
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Apart from the formal system of education, there
are a number of institutions which provide
education to entrepreneurship beginners and/or
enterprises already set up, such as centers for
entrepreneurship, Croatian Chamber of Commerce,
Croatian Bank  for  Reconstruction  and
Development, Croatian Association of Employers
and private companies active in the sector of adult
education.  Entrepreneurial  education  is
insufficiently represented at all formal levels of
education. At the primary level it is still not
recognized as knowledge and skill necessary for
acquiring  entrepreneurial competency, with
minimal presence in curriculum. In high-school
education, entrepreneurship is recognized as a
sum of knowledge and skills only in vocational
schools and it was introduced as an obligatory
subject in the curriculum of secondary schools of
economics. At university level - entrepreneurship
is present at least at one course level at six or
seven universities in Croatia, but it is present only
at one level at two universities. In associate
degree colleges and academies in Croatia,
entrepreneurship is present as a study course.
Informal education for entrepreneurship is mainly
carried out by institutions that support
entrepreneurship, and it is mainly focused on
issues which are suggested and co-financed by the
Ministry of Economy, Labour and Entrepreneurship
through the project Education for
entrepreneurship. There is an emphasized
tendency of European Union and member states to
promote skills upgrading in small and middle-sized
companies, and all forms of innovations, because
an analysis discovered that more than 60% of
companies deem that schools do not provide
competencies required for entrepreneurs and their
personnel.” Human potentials are a competitive
advantage of a company only when they are wisely
conducted, i.e. when the management of human
potentials in organization is of good quality. In the
same way, the value of human potentials of an

5

http://www.ede.com.hr/pdf/60_sjednica_vlade_rh_1.1_stra
tegija.pdf ( 13th Feb 2013)

organization can increase, remain at the same

level, or decrease depending on the way they are
managed. Continuous education and constant
improvements of individual and organizational
knowledge and skills have become inevitable
within the companies that wish to subsist in
extremely competitive global market which
surrounds us. Since the knowledge embedded in
human capital, education and improvement is
crucial for the success of contemporary
organizations and associations, the activities for
propagation of total knowledge, skills and abilities
of people who train the future employees for
independent decision making and acting in
various situations are becoming the key
organizational  activities  (Bahtijarevi¢-Siber,
1999). As emphasized by Fey, Bjorkman and
Pavlovskaya (2000), employees considerably
contribute to the success of their organizations if
they possess a high level of skills and knowledge,
which makes the importance of investments in
education and development of employees
indubitable. Investments in education and
development of employees increase the value in
the chain of values, through greater efficiency,
better  product/service  quality, increased
buyer/user contentment, finally leading to greater
success and competitiveness of the organization.
Continuous education and the system of constant
improvement is the most effective way of
achieving competitive advantage. Application of
organizational strategies is possible only if
employees possess skills and knowledge necessary
for the implementation of these strategies,
therefore education and development become the
strategic imperative of contemporary
organizations. It follows that in contemporary
organizations the investments made in employees
to improve their knowledge and skills and to apply
the acquired skills and knowledge are effective at
more levels. This was proven by many empiric
researches. Education is a serious
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problem when it comes to the functioning of
Croatian organizations, which probably deem that
there are far more important things than
education. It was to be expected, since in many
organizations there are no resources, nor real
needs for organizing a special sector for education
and development, or for a person who deals
exclusively with these activities. In higger
organizations, additionally educated employees
spent more hours working on programs for
education and development than those coming
from smaller organizations, and that is most
probahly the consequence of the restricted number
of human resources in smaller organizations,
which cannot afford long-term absence of their
personnel. The organizations in Croatia improve
their practice of education and development, but
that is still far from the level and importance that
is given to the education and improvement in
successful  world organizations. Funds for
education have been cut because most of the
organizations are oriented towards cutting the
costs, mostly affecting the expenses of education
and marketing. This leads to the temporary
balance improvement, however it is not good on
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long-term  basis  because  organization's
competitiveness on market falls. The crises
encouraged organizations to approach the

employee education more profoundly, to approve
only of those trainings that improve the target
competitiveness of employees and to find
specialized companies proven to provide the hest
service in that area. The maintenance intensity of
internal education has been reduced, as well as
financing, i.e. co-financing of post-graduate
programs, although the need for education
remained the same. The expenses relating to
employees represent an important item of
expenditure in most contemporary companies.
Employers have different opinions related to
human potentials. Although they understand their
strategic role, they often do not have resources or
they do not know how to operate with the
resources. Lately, the attitude that investments in
more efficient management of human resources
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are a valuable investment which result in greater
reimbursement of the invested funds than does
the investment in research and development has
become more widespread. Small companies
relatively rarely use human potential management
as a strategic activity in enterprise management.
Human management is restored through the
increase in profitability and market value of the
company. The research has shown that the refund
of these investments is six times greater with
regard to the increased efficiency of the
employees, and therefore of the company. This
paper will try to prove it.

3. ANALYSIS OF CONNECTION BETWEEN
INCOME PER EMPLOYEE AND EXPENSE ON
EMPLOYEE EDUCATION IN THE RELATIVE
COMPANIES

Investments in employees can create competitive
advantage, and this includes human and
intellectual capital, which is returned to
organization through efficiency and income
increase, profit. Formal education, gained mainly
in the earlier period of life, is not sufficient in
order to keep the required expertise because
constant changes in the area of technology impose
the need of continuous education and
development. Knowledge that company has at its
disposition today, and this relates equally to
technique, sale, marketing or human resources,
will not be sufficient tomorrow. The thesis arises
that the increase of employee education expenses
should influence the increase of income per
employee as well as the overall income. The better
quality personnel should contribute to the better
business result. The aim of the paper is to point
out the importance of the investments in
employee education which will provide multiple
returns to the company through the increase in
income per employee and total income. This will
be analyzed in this paper and either proven or
rejected.
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Table 2. Mutual dependence between income per employee and employee education expenses

[ | shimswpwavicamewraco | saomoriovas |
[ ow [ ew [ ww [ ww | ww [ wo |

Number of
employees

Income per
employee
(in€)

74.598,00

. 83.205,00 m 72.387,00 | 716.095,00 | 1.027.628,00

Change% | - | 1200% | -3400% | - | sss00% | 44.00%

Expenses

[Grangewe |~ | woome |

Total
income (in |3.506.077,00
€)

Change %
[ changee | ]

00%

o Y 6.520,80 4.020,00 26.234,93 21.331,33
professiona
I training

| - | -19.00% | -52.00%

46.954,00 | 34.372.563,00 | 49.326.122,00

Source: Made by author

Table 3. Mutual dependence between income per employee and employee education expenses

SPLITSKA PLOVIDBA d.d.

employees

[ - | eso0% 000% | - | -19.00% [ 0.00%

Income per
employee (in | 397.382,00 | 156.562,00 | 163.047,00 | 103.653,00 | 85.240,00
€)

Expenses of
professional
training

= H

LINIJSKA NACIONALNA PLOVIDBA d.d.

84.551,00
17.201,50 | 16.837,33 | 14.301,77

oo |- [ oroon | wewe || soon | -reoon |

T°‘a('i:'€°)°"'e 9.934.541,00)6.575.621,00| 6.847.978,00| 5.597.286,00 3.580.076,00

change% | - | -66.00% 400% | - | -2600% | -1.00%

Source: Made by author

The first company to be analyzed is Split Ship
Management, the indicators of which show that
although the expenses of professional training of
the employees decreased by 39% in 2009 in
comparison to 2008, the income per employee
increased by 12%. In 2010 the further decrease of
investments in employee education is evident by
67%, and also the decrease of income per
employee by 34%. The other analyzed company is
Jadroplov which in spite of the decrease in
expenses of professional training for employees by
19% in 2009, had the increase in income per
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employee even by 889%. Not even the further
reduction of expenses of professional training did
impede the further increase in income per
employee by 2010. On basis of the first two
analyzed companies, it cannot be concluded that
the expenses of investments in employee
education have strong influence on income per
employee as well as on total income. In order to
bring the final conclusion, four additional
companies will be analyzed.
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The next company taken into account is Splitska
plovidba. In 2009 Splitska plovidba reduced the
expenses of professional training for employees by
15%. It also reduced income per employee by 61%
and total income by 66%. In 2010 Splitska
plovidba continued to reduce the expenses of
professional training for employees by 10%, but
the income per employee increased by 4% as well
as the total income. Therefore it can be concluded
that Splitska plovidba can partially confirm the
given thesis. Analyzing further Linijska nacionalna
plovidba it can be seen that the expenses of
professional education for employees reduced by

April 28%-29t, 2014, Solin, Croatia

3% in 2009, whereas its income was also reduced
by 18% and the total income reduced by 26%. The
year 2006 was characterized hy further drop of the
income per employee and total income. The
analysis of Linijska nacionalna plovidba proved
that there is a positive connection between the
expenses of professional education and income per
employee i.e. the drop of expenses for education
causes the drop of income per employee.
However, this conclusion is made only on basis of
one company, partly on hasis of Splitska plovidha,
whereas SSM and Jadroplov reject that thesis.

Table 4. Mutual dependence between income per employee and employee education expenses

IR P30 B T M T

Number of
employees

Change %

Income per
employee (in
€)

50.455,00 | 52.682,00

Change %

Expenses of
professional
training

Change %
Total income
(in €)

604,66 811,57

[zoow | ooow |~ | wwon | ooow |

37.145,00 | 38.248,00 | 38.455,00 | 30.028,00

[mwn] [ oon [z

617,2 1.866,67 n (3:74

v || -saov | -zaown |

252.279,00|316.095,00]222.870,00| 344.232,00| 346.094,00 270.251,00

g || msor| o] - | o] 2o

Source: Made by author

The final two companies which were analysed are
Alba brodarstvo and Privez-odvez. Alba brodarstvo
increased the expenses of professional training by
34% in 2009 in comparison to 2008, and the
income per employee got increased by 4% and
total income by 25%. In 2010, the company Alba
brodarstvo reduced the expenses of professional
education by 24% and so was the income per
employee by 29% and total income as well. On the
basis of the analysed indications in Alba
brodarstvo it can be derived that there is a
positive connection between the income per
employee and the expenses for professional
education, i.e. the increase in expenses for
professional education influences the increase in

210

income per employee, still not in the percentage
higher than the percentage of the increase in
expenses for professional education. Finally, the
last company to be analysed is Privez-odvez, the
indicators of which show that in 2009 the
expenses of professional education were reduced
but the income per employee was increased hy 1%
as well as the total revenue. On the other hand, in
2010 there was a further decrease in expenses for
professional education hy 24% and also the
decrease of income per employee and of total
income by 22%. It can be said that this company
as well as the company Splitska plovidba partly
confirm the set up thesis.
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By looking at the analysis of all companies, a
conclusion arises that two companies reject the
thesis that the increase in the expenses for
professional education would be profitable on
multiple levels and affect the increase in income
per employee and in total revenue, or conversely
that the reduction of expenses for professional
education affected the decrease in income per
employee and total income. Two enterprises
partially prove the set up thesis, whereas the other
two enterprises confirm the thesis. Therefore, a
clear and certain conclusion cannot be brought.

It cannot be said that it is not necessary to invest
in education and further upgrading of employees,
however from the financial indicators and the
results, the positive or negative effect of decrease
or increase in investments in employee education
on business results cannot be seen. Maybe the
results would be different if the analysis was made
on bigger enterprises because the expenses of
professional education would be higher and they
would have more influence on total revenue and
overall business results. Since the evidence was
not found to prove whether the expenses of
professional education have strong effect on the
drive of income per employee, the effect of
increase or decrease in expenses on personnel,
with special emphasis on expenses on net wages,
on income per employee and total income, will be
analysed. Maybe precisely because of the situation
in Croatia, the wage increase would he greater
motivator for the employees to work more
efficiently and productively, which would result in
total income and income per employee increase.
The period analysed in this paper is precisely the
period of recession, i.e. economic and financial
crisis present not only in Croatia, but in the whole
world. Motivation, precisely, is the key to the
working success. The product of motivation is
better quality work, greater creativity, and finally,
the objective of each employer - better efficiency
of entire organisation. Today, most of the
employees, under the influence of an evidently
bad current situation, mostly get contented hy the
height of their wages. In these difficult times,
most of them will opt for money, which is gaining
in importance, because new knowledge,
compliments or sense of contentment cannot pay
for the basic needs in life. Therefore, this paper
analyses the interdependence between the
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expenses of education and income per employee
as well as between personnel expenses (net
wages) and income per employee. Efficiency, i.e.
the relation between the invested resources and
the achieved results is the present issue. Is it
worth for an employer to invest in professional
education of the employees or is it more efficient
to increase their net wages?! The conclusion will
be reached upon the end of the analysis on
relation between income per employee and
personnel expenses. The analysis could suggest to
the entrepreneurs, owners of the micro and small-
sized companies that if they do not have enough
funds for education and upgrading of their
employees to look for state aids or to join trusts.
Although it cannot be seen from this paper exactly
what the influence of investments in employee
education on business results is, on the long-term
basis it is worthwhile and it brings to the better
and greater business operations and business
results. It would be advisable to the micro and
small companies to make long-term plans and to
try to make the most use of government
incentives for upgrading and education of their
employees in case they do not have enough funds,
because the increase in wages ensures motivation
and satisfaction of employees only for a short
period of time. First of all, they should use the
human potential management as a strategic
activity in enterprise management; they should
apply the same set of activities as the big
companies, hut in a more simple way. From the
efficient management of human potential they
should deduce which motivators influence the
employee contentment and productivity. Needs
and aims of an individual are constantly
developing and changing, as well as the sense of
contentment, and finally the contentment is
reflected through the productivity of the
success/failure  of the whole organization's
business. Employees are the most valuahle
potential which ought to be improved and
perfected by motivation and innovation of their
knowledge and skills, and which ought to be
turned into capital by means of which an
organization achieves competitive advantage. The
management of human potential and emphasis on
value of human factor in organization business is a
direction that will in due time lead to the positive
steps in companies and in progress of economy.
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Croatian companies, which aspire to achieve
better financial results, must value and invest
much more into employees and activities. They
have to be more mobile in their policy of human
potentials, pay their employees well and
stimulatingly, identify key employees, have
educated workforce which will be trained and
improved constantly, measure the quality of
human potential management and monitor work
efficiency of the employed. The growing number
of contemporary managers recognizes that the
investments in people are the key to the future
success. The main cause of weak productivity of
the employed in the Croatian economy is not the
insufficiency of knowledge and skills, but
inadequate way of managing the employees and
the lack of investments in professional training for
certain jobs, because the need to invest in
production technology requires continuous
investments in education and professional training
of employees. Due to their financial restrictions
small companies do not have the possibility to
invest in employee education if they have to invest
in technology. Even though significant changes in
educational upgrading of small companies cannot
be expected in short period, it is important to
investigate the reasons of rare use of government
incentives for the employee development. Human
management gets recompensed through the
increase in profitability and the market value of
company. Although they consider human
management to be important, they rarely decide
to change the way they manage human potentials.
The analysis made in this paper brings to the
conclusion that micro and small enterprises make
little investment in professional education and
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upgrading of their employees, therefore the
obtained results could not explain in what way the
change of the educational expenses influence the
income per employee and total income. If hig
enterprises were analyzed, the influence of
educational expenses on business results could be
seen because those expenses are by far higher
than the expenses of micro and small-sized
enterprise.
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ABSTRACT

The paper describes a research into the sustainable maritime transport policies and challenges related to achievement of
sustainable maritime transport systems in the Mediterranean and the Baltic Sea Regions. Sustainable development being
a global objective, has found reflection in European Union legislation on regional and local levels and has resulted in a
number of strategies for development - for maritime transport as well. Maritime transport, being an important part of the
economies of the regions, provider of work places is also a controbutor to gloabl warming through the exhaust gases and
is a potential source of pollution. Thus it is a challenge when it comes to achievement of sustainable development and
protection of the environment of the region. Being both European Union regions, the Baltic and the Mediterranean are
part of strategies for sustainable development and the purpose of the paper is to make a comparative analysis of the
approaches towards sustainable maritime transport in both regions, policies, similarities and challenges. Despite the
differences in the geography and governance, lessons learned from both regions could be benificial for achievement of
the sustainable maritime transport system and protection of the seas.

KEY WORDS

sustainable development, maritime transport, Baltic Sea, Mediterranean Sea.

1. INTRODUCTION

In recent years sustainable development has through European ports each year, maritime
become an integral part of European Union policies transport has also a direct impact on the quality of
and legislation. The notion is being implemented in life of citizens, both as tourists and inhabitants of
different spheres, aiming at an overall balanced islands and peripheral regions (COM(2009 8 final).
development of the economic, social and the With that maritime transport also provides
environmental spheres. Maritime transport sector workplaces for a large portion of population and
has not been an exception for that. Sustainable carries a large threat of pollution and death in case
development of the maritime transport systems has of accidents.

been a topic for discussion and debate in the In 2009 Commission of European Communities
European Union. As per statistics, 80% of world issued “Strategic goals and recommendations for
trade is carried by sea and in Europe short-sea the EU's maritime transport policy until 2018"
shipping carries 40% of intra-European freight. (COM(2009 8 final). The document covered
With more than 400 million sea passengers passing important goals for the development of the
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maritime transport, including “the ability of the
maritime transport sector to provide cost-efficient
maritime transport services adapted to the needs of
sustainable economic growth of the EU and world
economies” and issues that lay ahead in
improvement of safety and care for the
environment without reduction of the economic
growth.

Though maritime transport is important for the
European Union, it is not so easy to implement the
balanced way forward towards sustainable
development. European Union has a lot of different
sea basins — Baltic Sea, North Sea, Mediterranean
Sea, as well as the Celtic Sea next to the British
Isles and the Bay of Biscay between Spain and
France. Each one has its own history of formation,
history, current use and future development. The
aim of the paper is to make a comparative analysis
of the approaches towards sustainable maritime
transport in Baltic Sea and the Mediterranean
regions, policies, similarities and challenges.
Having one policy and legislation is usually not
enough to reach the goal - “think global, act local”
approach is needed for such situations as well.

April 28%-29t, 2014, Solin, Croatia

2. THE BALTIC AND MEDITERRANEAN SEAS
- PHYSICAL DATA

Both Baltic and Mediterranean and Baltic Seas are
almost entirely-enclosed. With that Baltic Sea
waters change entirely only once every 50 years, as
the sea has connection with the North Sea only
through narrow straights, while for the
Mediterranean the only connection with other
bodies of water used to be through the Strait of
Gibraltar until in 1869 Suez Canal was opened to
connect the Mediterranean with the Red Sea.

Baltic Sea measuring 400 000 km? lies in the
colder latitudes and its northern and north-eastern
parts freeze in winter. Salinity is low, which makes
the environment very vulnerable to eutrophication.
Mediterranean Sea with a surface area of 2.5
million km? instead lies in the latitudes with warm
and dry climate. Water is highly saline and while it
is poor in nutrients, it is rich in biodiversity.

85 min inhabitants live on the coast of the Baltic
Sea, while Mediterranean is home to around 150
min people. Due to good climate Mediterranean
region is visited by about 250 min people each
year, while Baltic Sea Region has become an
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attraction only recently and due to its climate
cannot boast that many visitors.

When it comes to governance both seas are not
fully controlled by European Union. Baltic Sea
Region is bordered by 9 countries, one of which is
not a member of the European Union.
Mediterranean is surrounded by 21 countries, only
8 of which are members of the EU.

There is heavy passenger traffic however, in the
Mediterranean not only connected with tourism,
but with the movement of inhabitants between the
islands and to the islands from the mainland. In the
Baltic Sea Region the passenger ferry traffic is done
on a smaller scale and more frequently connects to
the other countries in the region as opposed to
smaller islands.

When it comes to maritime transport, the
Mediterranean plays an important role as a key
world maritime route with 30% of worldwide
traffic, 25% of oil transport, and 450 ports and
terminals. There is heavy traffic in the region and
as the Suez canal is the gateway to the Red Sea
and the Indian Ocean, a lot of traffic is transit. The
Baltic Sea Region also has heavy traffic with around
60 000 vessels entering the region every year, but
the traffic is also related to the fact, that half of
inter-region trade happens with the help of
maritime transport - import of goods is a vital part
of the economy of the region.

3. THE BALTIC AND MEDITERRANEAN SEAS
- GOVERNING CONVENTIONS AND
POLICIES

While it is easy to place borders on land and divide
the responsibilities among countries, the issues
become more complicated when it comes to sea.
The dispute as to who owns the seas and oceans
has been on the agenda probably since there were
the first boats navigating the bodies of water. Over
the years there had been different decisions as to
how different seas and oceans were divided, but as
of 17" century the concept of “mare liberum” was
introduced - waters beyond national boundaries
were free for all to navigate. Territorial waters were
determined by so-called “cannon shot” rule, which
meant that the coastal states were to exercise
dominion over their territorial seas as far as
projectiles could be fired from a cannon based on
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the shore. In 1956 United nations held the first
conference on the Law of the Sea (UNCLOS, 1956),
where it confirmed that the international law does
not consider territorial waters to extend beyond 12
nautical miles. Countries however do provide “safe
passage” through their territorial waters if it is
feasible for the ship to take a shorter route. While
there are the laws regarding the international and
the territorial waters, in case of seas and oceans it
is not so easy to divide the territories. While we can
make divisions based on the coordinates, in case of
oil spills for example the damage is not done in one
specific country, but could be done in the whole
region. Water will not honor the coordinates and
the winds and currents will not care for the political
divisions. This is why protecting the region cannot
be an effort of one specific country - all those
involved should participate.

In case of both regions - Baltic and the
Mediterranean - there are countries parties to the
European Union and those not. While European
Union would have the directives related to the
protection of the regions and the transport policies,
it would by no means assume that other countries
would have the same attitude. And in case of lack
of co-operation, one side being prepared for the
accidents and the having readiness to introduce
stricter measures for the benefit of the
environment might not lead to any results, as the
damaged caused will influence the life in the whole
region. Fortunately in case of both Baltic and the
Mediterranean the countries in the regions care for
the environment.

In 1976 Barcelona Convention for Protection
against Pollution in the Mediterranean Sea was
signed (Barcelona Convention, 1976). The
convention is a regional convention to prevent and
abate pollution from ships, aircraft and land based
sources in the Mediterranean Sea. Mediterranean
Action Plan was part of the United Nations
Environment programme and was first aimed at the
marine pollution control, over the years, its
mandate gradually widened to include integrated
coastal zone planning and management. In 1995,
the Action Plan for the Protection of the Marine
Environment and the Sustainable Development of
the Coastal Areas of the Mediterranean. The
Convention's main objectives include assessment
and control of marine pollution, sustainable
management of natural marine and coastal
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resources; integration of the environment in social
and economic development; protection of the
marine environment and coastal zones through
prevention and reduction of pollution, and as far as
possible, elimination of pollution, whether land or
sea-based; protection of the natural and cultural
heritage;  strengthening  solidarity = among
Mediterranean coastal States and contribution to
improvement of the quality of life.

Baltic Sea Region also has its convention -
Convention on the Protection of the Marine
Environment of the Baltic Sea Area, 1992 (Helsinki
Convention) is an international convention
encompassing various measures for the prevention
and elimination of pollution of the Baltic Sea. First
convention was signed in 1974 and entered into
force in 1980. After the collapse of the Soviet
Union, the independent states signed the
convention in 1992 and it entered into force in
2000 (Helsinki convention, 1992). Nowadays there
is a Helsinki Commission that is ean environmental
policy maker for the Baltic Sea area by developing
common environmental objectives and actions, it
provides information about the state and the
trends in the marine environment, it ensures that
HELCOM environmental standards are fully
implemented by all parties throughout the Baltic
Sea and its catchment area. It also coordinates
multilateral response in case of major maritime
incidents.

From this point of view, Mediterranean region does
not have its own commission that supervises the
fulfillment of rules in the region. Helsinki
Commission has additionally collected data related
to the marine environment, has kept the AlS data,
as well as participated in the creation of so-called
“places of refuge” that can be used by ships in
distress.

4. SUSTAINABLE MARITIME TRANSPORT
SYSTEM

In 2012 the United Nations Conference on
Sustainable Development issued a document
(A/CONF.216/L.1*) called “The Future We Want”,
which renewed political commitment to sustainable
development and the Rio 1992 principles. With
that, one of the points of the document is
dedicated to sustainable transport:
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We note that transportation and mobility are
central to sustainable development. Sustainable
transportation can enhance economic growth and
improve  accessibility.  Sustainable  transport
achieves better integration of the economy while
respecting the environment. We recognize the
importance of the efficient movement of people
and goods, and access to environmentally sound,
safe and dffordable transportation as a means to
improve social equity, health, resilience of cities,
urban-rural linkages and productivity of rural
areas.

What makes the maritime transport sector so
important and yet difficult from point of view of
sustainable development? Maritime transport is
what has historically bound the planet into one and
gave possibility for far-off regions to connect
among each other. It is what nowadays connects
the world, transporting raw materials and natural
resources to factories, ready made goods and also
people from one place to another. It is a
comfortable and a relatively environmentally
friendly way to transport tonnes of goods,
generating profits for all regions. But for that,
maritime transport sector employs thousands of
people and provides a social service — connecting
and moving people between regions. Despite its
relative  environmental friendliness, maritime
transport still uses the fossil fuel to move and is a
source of different exhaust gases. Additionally, in
case of accidents, the damage to the environment
might be catastrophic.

With this we can see achievement of sustainable
development in the sphere is an important issue -
it would make sure that the system functions
generating profits and providing employment, but
is environmentally and socially safe.

In 2013 International Maritime Organization had
introduced the concept of a Sustainable Maritime
Transportation System (IMO, 2013) which mainly
focused on the following items:

o Safety Culture and Environmental Stewardship
(promotion of safe and minimization of
environmental impact of shipping)

« Education and training in maritime professions,
and support for seafarers (proper education and
training for both sea/ and non-sea-going
employees, improvement of quality of life of
seafarers)

April 28%-29t, 2014, Solin, Croatia
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o Energy efficiency and ship-port interface
(improvement of efficiency beyond the ship
including paperwork, operations and logistics
infrastructure)

« Energy supply for ships (fuel provision for ships
and access to clean energy)

o Maritime traffic support and advisory systems
(development of optimal systems for navigation)
 Maritime Security (protection of seafarers, ships
and shipping lanes by local communities)

e Technical co-operation (development of
programmes of technical assistance, as well as
development and maintenance of oceanographic,
hydrographic and meteorological information and
aids to navigation)

o New technology and innovation (promotion of a
unified platform for innovation and research)

o Finance, liability and insurance mechanisms
(financial instruments to ensure that costs are kept
at reasonable levels, while those suffering loss or
damage are assured prompt compensation)
 Ocean Governance (harmonization of initiatives,
and there should be a thorough discussion of the
effects of envisaged measures and regulations on
the Maritime Transportation System in order to
ensure that it is sustainable and can continue to
provide its services effectively).

5. MARITIME SPATIAL PLANNING
BALTIC AND MEDITERRANEAN SEAS

Achieving sustainable development in maritime
transport sector is a goal hard to reach. While there
are more and more participants of the international
conventions for the protection of the marine
environment, the change is happening at a slow
pace. As maritime activities are very diverse and
cover different geographies, not all actions can he
treated as straight-forward and not all decisions
taken have a direct effect.
On 10 October 2007, the European Commission
adopted the Blue Paper proposing an Integrated
Maritime Policy (IMP) for the EU (COM(2008) 791
final). Maritime Spatial Planning is a key
instrument for the Integrated Maritime Policy - it
helps public authorities and stakeholders to
coordinate their action and optimizes the use of
marine space to benefit economic development and
the marine environment.



SUSTAINABLE MARITIME TRANSPORT IN BALTIC AND THE MEDITERRANEAN REGION: POLICIES AND CHALLENGES

Ljubov Tiberti Kohutnicka

One of the difficulties in achieving sustainable
development in maritime transport is the fact that
the sea is home to a number of different activities.
Seas and oceans are home for fish, they
accommodate the cargo traffic, leisure boats,
pipelines, oil platforms. But for that there are
various shore-line activities that become an
integrated part of the region. How it looks in reality
is that there is are a lot of different stakeholders
using the same resource and their point of view on
the matter is directly related to what their activity
is. In most cases stakeholders lack knowledge and
perspective of other uses of the seas and oceans.
Maritime spatial planning helps reduce the conflicts
between sectors, encourages investment by
providing transparency, increases coordination
between administrations, increases cross-border
co-operation and helps protect the through early
identification of impact and opportunities for
multiple use of space (COM(2010) 771, 2010).
Now maritime spatial planning is not vyet
sustainable development - however, it is a stepping
stone in the right direction. Providing correct
planning for the region can be crucial in achieving
sustainable development. If we plan accordingly
and take into consideration all stakeholders, this
would be the ground for us to move forward
towards sustainable development.

With that it is important to mention, that for now
maritime spatial planning is implemented on
European Union level only. While the member
states are responsible for implementation, non-EU
countries do not have the pressure to implement
the maritime spatial planning. However, it is
understandable that the whole system works if all
participate, so promotion of the benefits and
support for the non-EU countries could increase
their involvement in research and implementation
of the same principles as are created for the EU
countries.

How does the situation look like for the Baltic and
the Mediterranean regions? In the Baltic Sea
Region maritime spatial planning has become quite
popular. The € 3,7 m project BaltSeaPlan (2009-
2012) for integrated maritime spatial planning and
preparation of national maritime strategies within
Baltic Sea Region resulted also in demonstration of
MSP in 8 pilot areas: Danish Straights (Denmark),
Pomeranian Bight
(Germany/Denmark/Sweden/Poland), Western
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Gulf of Gdansk (Poland), Middle Bank
(Sweden/Poland), Lithuanian Coast (Lithuania),
Western Coast of Latvia (Latvia), Parnu Bay
(Estonia), Hiiumaa and Saaremaa Islands (Estonia).
Additionally, a preparatory action plan for Gulf of
Bothnia, a part of northern Baltic Sea situated
between Aland Islands and the Quark (Umea-Vasa)
was issued in 2012. In the project the future of a
wide variety of issues like maritime traffic,
fisheries, wind power and nature protection are
planned together, instead of considering them one
at a time.

Pilot projects gave an opportunity of agencies from
different member states to work together and
discuss the plans they have for specific cross-border
regions (which are the most sensitive ones) and
come up with joint solutions that could benefit all
parties.

When it comes to the Mediterranean region, there
have been cost and benefit studies for the
introduction of the maritime spatial planning in the
region (most notable FISH/2007/04 and
MARE/2010/05), however, no specific plans have
been developed so far, and calls for proposals have
been sent, so new research in the matter should be
available soon.

What makes it more difficult to implement the
maritime spatial planning in the Mediterranean? It
is partly the larger size of the area and more
stakeholders coming from different backgrounds.
Baltic Sea Region has only 1 country non-EU, which
is anyway a member of the Helsinki convention and
follows the rules imposed in the region. Baltic Sea
is additionally a sulphur emission control area and
ships entering have to comply with certain
standards. Due to its vulnerability Baltic Sea Region
had imposed more stringent regulations on all
participants, which in the end helped to promote
the co-operation between countries. Mediterranean
region, partly due to its size, but also due to its use
faces different issues. Being a transit region with
thousands of ships going through it yearly, it is
different in nature from Baltic Sea Region, where
goods are transported by transit, but it is a semi-
closed region, where ships have to enter and then
leave through the same location. Mediterranean
region also does not have a commission governing
over the environmental issues that would be
promoting the co-operation in the region and
enforcing the regulations. True, Mediterranean sea
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is less sensitive to eutrophication, as the Baltic, but
constant exposure to pollution would reduce its
biodiversity considerably.

6. CONCLUSIONS

For European Union sustainable development is an
important issue. It is included in all strategy
documents and has become an integral part of all
development goals. Transport sector is of course no
exception to that. Maritime transport being the
economic artery of the Union is at the center of the
plans as well. Sustainable development goals are
usually very broad, and it is not always possible to
easily provide a solution for a better way forward.
Nor is it possible to implement the same solution
everywhere — no regions or spheres are exactly
alike, so a local approach has to be provided - a
development is sustainable if it is a balanced way
forward for all parties.

When it comes to the maritime transport sector,
European Union has an abundant access to seas
and oceans. Maritime transport is an important
part of the economic development, but despite
being united by the same governance, regions are
still very different.

The purpose of the article was to provide
comparison between the Baltic and the
Mediterranean Seas and to see which policies
govern the move towards sustainable development
of the maritime transport and which challenges lie
ahead for the two regions united by same
legislation but separated by geography, history and
current use.
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ABSTRACT

Passenger liner shipping system includes passenger and vehicle transport on lines which are under concession approved
by the authorised institutions. Services providing process within the passenger liner shipping involves many areas of
activity, while activities are related to the reception of vessels, passengers and vehicles at the port, transport services,
reservation services and ticket sales. Bearers of those activities are port authorities, operators, shipping companies and
travel agencies. Such a complex whole can be efficiently handled only by appropriately designed information databases,
integrated information systems and well-developed governance mechanisms. The purpose of the functioning of the
system, to whose accomplishing all the elements and their activities should be directed, is related to the optimization of
the process according to market principles, and optimizing public benefits. The need to increase the efficiency of the
management liner shipping traffic, results from the features of the environment, i.e. the wider economic entity. The
globalization and internationalization trend is becoming more relevant environment moderator, driven primarily by
involvement of Croatia in the European integration processes. Coping successfully with market principles and the rapidly
changing dynamic of business conditions, is becoming a necessity for all operating entities of the system and the criteria
of the management process. Implementation of modern management and value-oriented concept involves establishing
principles of feedback control and continuous improvement through a high level of integration of the system and taking
into account the requirements of all stakeholders, as well as internal and external factors in the function of on-going
market positioning and maintaining the level of competitiveness. Information technology and appropriate designed
information system in combination with standardized system elements are the foundation and the hasis of functionality
of these principles.

KEY WORDS

passenger liner shipping, information system, management system, process-based management, continuous
improvement.

1. INTRODUCTION

In order to ensure regular connection of islands passenger liner shipping involve many areas of
with the mainland, passenger liner shipping system activity, and the bearers of those activities are port
was established in Croatia. This system includes authorities, operators, shipping companies and
passenger and vehicle transport on lines which are travel agencies. All those activities and their
under concession approved by the authorized elements should be managed and directed to the
institutions. Services providing process within the realization of the purpose of this system, i.e.
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optimization of the process according to market
principles, and optimizing public benefits. Such a
complex whole can be efficiently handled only by
appropriately designed information databases,
integrated information systems and well-developed
managing mechanisms.

2. COASTAL LINER SERVICES SYSTEM

Coastal liner service system was established by the
Act on Liner Shipping and Seasonal Coastal
Maritime Transport (hereinafter referred to as the
Act). The purpose of the system is to ensure
regular connection of islands with the mainland
and each other, and resorts on the mainland, with
the appropriate number of daily connections in
both directions in order to create better conditions
for life on the islands and to encourage their
development.*

The establishment of the public transport system is
based on the principles of:

- Stimulating the economic development of
the islands,

- Transport continuity and regularity with
ships of certain capacities and types, and
ensuring  the  proper of
transportation,

- Transport services with predetermined
prices and other conditions, particularly
for certain categories of travelers and for a
specific lines,

- Providing support to shippers, without

quality

which it is not possible to ensure
continuity and regularity of public
transport on certain lines,

- Adapting public transport to real

requirements,
- Provide additional transportation services.

I Act on Liner Shipping and Seasonal Coastal Maritime
Transport, National gazzette no. 33, 2006, actl. 3.
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As a part coastal liner service system, the following
groups of processes are allocated:

- Management process

- Core process (
transportation process)

- Support process to the core process
(reservation and ticket sales, the ship
movement record).

the  passengers

2.1. Managing process

The holder of the management process is the
Agency for Coastal Line Traffic. Its activity is
defined by the Act through following activities:

1. performing all operations in connection with
the granting of concessions for state lines: a
public tender procedure, making decisions
about granting and revoking of the
concession, the concession contract, cancel
the tender, transfer the concession to another
shipping company, giving permission for a
replacement vessel in the event of force
majeure or ineligible, the extension of the
concession in the event of a repeat tender,
approval of the price list, approval of the
timetables,

2. giving preliminary approval to the decision of
the regional, interregional and local lines,

3. determining the seasonal and off seasonal of
navigation

4. unifying the line schedule

5. supervision the implementation of the
provisions of the Act, and the decision and the
concession agreement implementation, in
relation to subsidies and concession fees to
the state line,

6. other activities that are assigned by Act to the
Agency.
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2.1.1. Mechanisms of management as part of
the management process

From the legal definition of activities management
system mechanisms (ways) are derived:

Establishing national lines:
oThe minimum frequency of trips,
oThe type and capacity of ship,
oType of transportation,
- Concessions:
oThe conditions of the tender,
oThe terms of the contract,
oThe criteria for selection
- State aid:
o the definition of criteria for determining
state aid
o the approval and control
allocation from of state aid
o the establishment and management of the
allocation and use of the right to
subsidized tariffs
o the establishment and managements of
the allocation system and the usage of
the right to subsidized tariffs,
- ldentification of the season and post-season,
- Timetahle:
o of participation in decision making and
alterations,
o the consolidation and updating.

of funds

In order to effectively implement the above
mentioned control mechanisms, it is necessary to
establish a mechanism for feedback between
planned and actual value as a part of the control
system. Organizational base is establishing the
functions of planning and controlling, and the
structure of the hierarchy of measureable
objectives and accordingly, the planned values.
Intensification of the relations among the functions
in the direction of the planning-implementation-
control-intervention in terms of improving is
necessary in order to implement the process
approach to management, which is the premise of
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efficiency of this system. The process approach
provides a recognition and valorization of the role
of information in place of their creation in the
context of the functioning of the system and its
individual components, and the design and
positioning information as inputs in accordance
with the access to the broader context, objectives
and purpose. Process is defined as set of
interrelated or interacting activities which
transforms inputs into outputs.” The advantage of
the process approach is the continuous control that
it provides over the link between the individual
processes within the system of processes, as well as
over their combination and interaction. Process
approach bridges the boundaries between
processes and this is the basis for the integration
and coordination of system elements, as well as for
the construction of a functional management
information system. Allowing directly overview the
relationship between input - output, process
organization is the foundation of continuous
operation and continuous improvement as a
fundamental principle.

The flow of information designed in accordance
with the above principle is actually establishing the
sequence of converting the output size of the input
to the pre-defined stages of the process.

Due to mass operational data that are inherent to
this system, and consequently, to demand for more
dynamic feedback, information technology and
integrated information systems are becoming a
necessity in terms of data processing and the
formation of appropriate control and reporting
background.

2.1.2. Instruments (tools, resources)
management as part of the management
process

Management instruments of coastal liner services
system, which are developing within the

HRN EN 1SO 9000:2008; Quality management Systems -
Fundamentals and vocabulary
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informatization system belong into two basic
categories:

- reporting and control
support,

- integration of all elements of the system,
by providing their interaction threw their
default mutual relations by using IT
technology.

The required reporting and control hasis for the
establishment and more dynamic connection
between the feedback and the planned values of
the control level consists of the following reporting

management

groups:

- The number of passengers and vehicles per
line / per travel periods;

- Occupancy per line / travel / season,

- The amount of grants on behalf of usage
the right to subsidized tariffs - the
automatic creation of orders for invoicing,

- Lines as incoming centers, income by
categories, travels, lines, vessels, shipping
companies,

- Statistic on traffic and revenue.

Development and implementation of technology
and information base is focused on:

of
of

- Ensuring  the
unambiguously
information,

- Ensuring the transfer of regulations form
managing to operational elements of the
system.

Standardization and implementation of the
regulations on this level is requirement for
uniformed way of functioning, and centralization of
realization processes services network. This
network is consist of core process, ie passenger
and vehicle transport service process, and support
process, ie reservation, sales and records of
movement of vessels. Appropriately structured
information system is a prerequisite for
functionality of joint management level. In doing

implementation
defined  flow
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so flow of information must comply with the
responsibilities and decision-making centers.

2.1.3. Required adaptations of elements of
the coastal liner services system in order to
increase system functionality

Centralization and integration of the system
supported with IT technology have specified
organizational preconditions, which are related to:

- introduction of element of a "journey" as
the basic organizational and
documentation system unit,

- organizing an application process that
precedes embarking,

- introduction of the attributes “booking
option” as mandatory features of the
line/travel,

- a unique sailing schedule (for all shipping
companies) available via web service,

- proving the right to use subsidized tariffs
by identification cards,

- issuance of identification cards for the use
of the subsidy, in accordance with strict
rules within the system for awarding and
usage of privileged tariffs,

- terms of concession agreements as a hasis
for managing and the use of information
system.

2.2. The core process -passenger transport
service process

The core process - passenger transport service
process comprising the following stages:

- atrip plan

- buying a ticket

- registration - check-in

- preparation for embarking
- embarking

- navigation

- disembarking
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The performance of the core processes of transport
of passengers, as well as its level of efficiency, are
based on management instruments designed as
part of the management process. Transportation
service performance combines activities of several
stakeholders who take turns at stages of the
process, namely:

- agencies for booking and ticketing,
- sipping companies
- port operators

The possibility of planning a trip is associated with
the possibility of booking the ticket. System
informatization enables simplification of booking
and ticket sales, by increasing the number of
selling points, introducing new ways of purchasing
(by weh, slots, mobile phones, prepaid cards), and
new means of payment, while ticket, depending on
the purchase, can be in different formats.

Log registration or check-in procedure,
embarking procedure (preparing and embarking) is
performed as needed and it is usually caused hy
high traffic intensity and a larger number of lines in
different ports, and it is dependent on the spatial
and organizational capabilities of the certain port.
Information system enables that the ticket becomes
the basis for this procedure.

By using appropriate technical equipment it is
possible to access the database, to control the
ticket as well as changing the ticket status during
check-in procedure.

Check-in and embarking procedures organized in
this way and supported by information system
enable reporting operational data in real time.
Those reports may relate to the list of tickets sold
in relation to the tickets which have changed status
after check-in. One has access to embarking
process data, etc. These data may also have an
important role in the context of security issues.
Ticket checking at check-in and embarking means
dual control, which reduces the possibility of abuse
and deliberate enabling passenger
through.

in,

passing-
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Disembarking is a final
transport process.

phase of passenger

2.3. Port Authorities and port systems in the
function of vessel and passengers in port

Administration, construction and utilization of
ports open to public transport operate through the
port authority. Decision on the establishment of
the port authority determinates the port area over
which extends the jurisdiction of the port
authority, and establishes port operations and
infrastructure and superstructure facilities in the
area. In the Republic of Croatia it was formed six
port authorities in ports of special (international)
economic importance for Croatia and 22 port
authorities for ports of county importance”.

The way of managing the port, as well as
organizing and the structure of port authorities,
depend on their importance in the traffic and port
system of the Republic of Croatia, which is
influenced by the port traffic, conditions and size
of port capacities, and port connections with the
hinterland. The role of the port authority is
managing the strategic development of the port,
port utilization management, ensuring the smooth
flow of traffic through the coordination of entities
operating in the port area, maintenance of port
infrastructure, managing investments in port
capacities, and control and management of
activities of the private sector through the issuance
of concessions for particular activities®.

Besides Port Authority, other public institutions
perform their functions within port system. Harbor
Master is responsible for maritime safety and there
is an obligation of port authority to issue consent
of the harbor master for berthing ships on a certain
location within the process of reservation and
acceptance of the vessels. Other authorities also
perform operations related to each ship call of the
port within their responsibility. Since these are

*Order on classification of ports open to public traffic in the
county of Dubrovnik - Neretva, op.
* Law on Maritime Domain and Seaports, op., Art. 76
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daily operative processes they have to be dynamic
and well-coordinated and this is where the
importance of information system takes place.

2.4. Management of the port system
Management of the port system refers to:

- Management of the private sector( work of
the concessionaire)

- Management of the concessionaire,

- Management of users of the port area,

- Management of the maintenance and
development of port infrastructure and
superstructure,

- Management of the
accommodation procedures,

- Management of the safety standards,

- Management of strategic development
plans and marketing plans of the port.

vessels

Although not directly responsible in the process of
provision of services within the public system liner,
port authorities have an important regulatory role
in this process, which takes place due to the
dynamic interaction between public liner shipping
and port operations management, ie port
management system. There are two areas within
which the interaction takes place:

- Organization of the port area,

- Vessel and passenger accommodation in the port.
The Port Authority is coordinator and organizer of
the activities in the port area, and determines the
purpose and method of use of a specific part of
space within the port area. This relates issues of
the registration process and preparing for
embarking. The issue of disposing of space which is
in the function of performance of these activities,
as well as the holders of the activities, is under the
jurisdiction of the port authority. The role of the
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port authority is to ensure availahility and
functioning of this activity, as well as designing
standards, conditions and rules for the
performance of the activity, and supervision and
control over them. Rules and standards must
include a precise definition of the responsibilities of
shipping company, port operator and port authority
during embarking and disembarking.

Vessel and passenger accommodation, except
previous described operational level, refers to the
administrative management and coordination level.
Accommodation of the ship and passengers / cargo
/ vehicles in the port is an integrated procedure
which involves several entities, holders of various
activities and functions, and an information system
which  supports this process must
communication among all holders of the functions
and activities, according to defined rules and
documents and information flow. The ability of the
vessel acceptance process to access and interact
with a part of the coastal liner information system,
which refers to the movement of ships, represents
a significant improvement in terms of organization
and documentation, in a way that gets a unique,
controlled, accurate and timely source of
information for all those functions within the port
system, i.e. vessel accommodation system within
the port.

ensure

3. AN INFORMATION SYSTEM FOR
SUPPORTING PUBLIC PASSENGER
TRANSPORT MANAGEMENT SYSTEM

Information  system for support transport
management system is an integrated, process-
oriented business information system that contains
all the elements necessary for business process
management organization (Figure 1)
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Figure 1: An information system for supporting public passenger transport management system

The basis of the information system is to manage
the business process by monitoring the flow of
documents and processing the information they
contain.
Basic features of the system are:

- Process approach,

- Documentation system,

- Context,

- Safety,

- Administration.

The system is based on the principle of centralized
control, where all data is stored in a central
database and data access is achieved partly
through the client program, and partly through a
web interface. Storing all data in a central
database provides records, processing and access
to information in real time.
The information system integrates three
administrative and managing levels related to
management of information system elements:

1. operational part of the
reservations and sales

system -
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2. administrative part of the system -

timetable, managing reservations,
services,

3. system administration -  standard
implementation, common  rules  of

procedure
3.1. Control level of the system

The most general and the highest level of
information system refers to setting up basic rules
of functioning. Instruments of this level of
management, which are prerequisites for the
transfer of rules on the functioning of the
operating system level, as part of an information
system are:

A) as part of the system administration:
- Granting permission to access and work,
- Organization of links between documents,
- Organization of communication channels /
information flow.
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B) as part of the application of common rules and
standardization - the rules that are set at the
highest and middle management level:
- Forming sailing list,
- Forming of lines,
- Forming a trip,
- Operationalization of the trip,
- Forming announcements,
- Determination of the season and post-
season
- Determination of the rules for the use of
subsidized tariffs.

3.2. Information system as a support to the
services performance process

Lower managing levels of the systems support
services implementation process network. It is a
management of the core process, i.e. execution
services process, and support  processes;
reservations and ticket sales as well as records of
ship movement.
The need for information - reporting base within
the services realization system includes:
- Operational characteristics of travel, the
time, the ship, capacity,
- Sold and reserved tickets, the number of
remaining places,
- Number of embarked / disembarked
passengers and vehicles / canceled tickets.

Information support to service realization processes
consists of the control activities and support to
operational activities.

The control part is related to managing
reservations and ticket sales and announcements,
as well as the records of the ships.

Support to operational activities is related to
reservations and sales processes, and service
realization process.

All phases of the service realization processes in
terms of information, are conditioned by a link to a
document - ticket, depending on which stage of
the process, are changing statuses.
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3.3. Using RFID cards within the information
system

One of the opportunities provided by the coastal
liner services system is the use of RFID system
(Radio Frequency Identification).
The system of issuing and use of RFID card consists
of:

- Issuance of cards,

- The use right , which is realized through

the card,
- Control of proper use.

Issuance of cards is one of the system's
management mechanisms which centralize the
right regulation, the basis of use right, as well as
control over the implementation of the regulation.
Following activities are linked for issuing cards:

- Determining the rights and conditions of
use preferential tariffs,

- Determining other terms, conditions and
ways of use,

- parameters input for specific groups and
types of cards in the information system
module - administrative levels of the
system,

- Entry of master data for each user in a
single document with a unique user
identification,

- Data entry for each card with a link to the
user, and group type, and unique
identification.

In terms of information and documentation,
activities are implemented by creating and
updating the four documents in the information
system;

- Agroup of cards,

- Type of card,

- Master data about the user,

- Cards.

By updating these documents, and administration
of information system in terms of determining the
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relation between documents, terms and content
control, the rules are specified within the system
rules, and the conditions for the application of the
rules to all lower-level documents are creating. In
that way established information system ensures
that the content of the card which is given as the
final output procedure for issuing cards, is formed
in accordance with the rules set.

3.4. Contributions of coastal liner
informatization system to stakeholders.

Contributions to the holders of the management
process:

- Sturdy and unique, integrated
management system designed to support
centralized management principles to all
aspects of the system,

- Developed mechanisms and tools of
operational and strategic management,

- Access to and use of data in real time,

- Management of the allocation and use
rights to subsidized tariffs system,

- Increasing the quality of services,

- Statistics on traffic and revenue,

- Increasing the efficiency of business
processes

Contributions to the shipping companies:

- Developed mechanisms and tools for
business management,

- The information necessary for the
management of the services realization
process,

- More efficient and cheaper process of
booking and ticket sales,

- Increasing the quality of services,

- Easier communication, exchange of
information and documentation from the
business environment (port authorities,
port operators),

- Increased ability to control tickets,
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- Increased ability to control the use of
subsidized tariffs

Contributions to the users

- Increasing service quality, reliability,
accuracy, predictability,
- The ability to plan a trip (ticket

reservations)

- Availahility of the necessary information
about holidays,

- Easy booking procedure and purchasing
cards, a large number of retail places, the
availability of all modes of purchase, the
possibility of using all valid means of
payment,

- Standardized services,

- Transparent rules of using services

Contributions to the port authority

- Automatic calculation of the amount of
port dues,

- Easy exchange of data and documents
within the vessel and passengers record in
port

- Data on the movement of ships in real
time

Contributions to the other public institutions:
- Base of statistical reports furnished by
different categories and criteria
- Information base for operative business
processes for Harbor Master, Custom,
Maritime Police and others.

Contributions to the national economic system and
the community:

- Efficient and controlled traffic subsystem
as an important factor in the efficiency of
the national economy,

- Efficient and reliable transport system,

- The ability to monitor development trends
and the use of performance indicators as
instruments of strategic management.
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4. CONCLUSIONS

From the complexities of coastal liner services, as
well as the involvement of a large number of
interested parties that appear in the roles of
stakeholders, users and regulators and coordinators
at different levels of management, arising multiple
opportunities to increase its efficiency and its
contribution to all interested parties. In addition to
adequate information base, efficient process
management requires an active approach to
establishing and making more  dynamic
relationships among the management functions of
planning and control at all levels.

The need to increase the efficiency of the coastal
liner services management system arises from the
characteristics of the environment, i.e. wider
economic whole. The trend of globalization and
internationalization is becoming more relevant
moderator of the environment, driven primarily by
the inclusion of Croatia in the European integration
processes. Successfully coping with a accentuated
market principles and the rapidly changing
dynamics of business conditions is becoming a
necessity for all operating system entities and the
criteria of  the  management  process.
Implementation of modern leadership and value
oriented concept, involves establishing feedback
principles and continuous improvement through a
high level of integration of the system, and taking
into account the requirements of all stakeholders,
as well as internal and external factors in the
function of the permanent market positioning and
maintaining the level of competitiveness.
Information Technology and appropriately designed
combination  with

information  system in
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standardized system elements are functionality

basis and core of implementing such principle.
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ABSTRACT

It is well known that European ports encourage reevaluation of their management strategies in order to attract
investments in the field of transport. In addition to the infrastructure needed to develop new, reliable and cost-effective
transport network, there is a need for the enhancement of port services and customs procedures through the
simplification and harmonization of procedures using the information-technology systems. Currently, there is an obvious
progressive shift toward electronic access to the implementation of various port procedures where customs
administration plays a key role. Project MEDNET-Mediterranean Network for Custom Procedures and Simplification of
(Clearance in Ports, was recently accepted by the MED program and will be co-financed by the European Regional
Development Fund (IPA MED). The main objective of the project is to establish and manage a network port authorities
and traffic experts in the Mediterranean, and the long-term goal is to focus on the exchange of experiences in the field
of port and customs procedures and simplification of customs procedures for vessels and cargo. Expected result is an
increase in mutual understanding of the procedures and promotion of the introduction of information systems in ports as
well as the possible introduction of these systems in other intermodal hubs.

KEY WORDS

customs procedures, MEDNET project, port systems, transport policy

1. INTRODUCTION

The improvement of the efficiency of customs systems to ports and potentially other intermodal
procedures in the Mediterranean sea ports can be nodes.
establish and operate through network of port
authorities and transport experts of the The main objectives are:
Mediterranean, on a long-term basis, focusing on
the exchange of experiences concerning custom e Record of current and past EU and other
procedures and the simplification of clearance for activities, studies and projects, which
vessels and cargoes. This is expected to enhance have a relevance to the simplification of
the common understanding of such procedures clearance of vessels and cargo procedures
and promote the introduction of information in the Mediterranean ports.
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e Presentation of existing practices of port

authorities in terms of pre-arrival
processing, risk assessment, fraud
control, evasion control, tax and duty
collection.

e Identification of “weak links" and
bottlenecks of current practices in
clearance  processing and  related
documentation proceedings.

e |dentification of best international

practices of Mediterranean ports related
to the clearance of vessels and goods with
the use of appropriate information
systems.

e Presentation of good practices related to
custom procedures and in particular the
application of ASYCUDA' in the
Mediterranean.

e Promotion of cooperation between port
authorities of the Mediterranean with the
introduction of harmonisation procedures
focusing on the alignment of
proceedings, operations and documents
with conventions, norms and
international practices.

e Production of an inventory of existing bi-
lateral, multi-lateral and international
agreements for the Mediterranean region
related to normalisation of procedures,
thus the adoption of international
formats for proceedings and information.

e Production of a Strategic Action Plan
focusing on measures of harmonisation
and normalization of procedures among
ports to create an open market with the
use of information systems and simplified
procedures.

e Raise of awareness and enhancement of
exchange of views amongst port
authorities on a regional, national and EU
basis.

In the framework of thus defined objectives, the
aim of the research in this paper is presentation,
definition and analysis of pilot actions whose
conduct in certain Mediterranean ports will
improve of the efficiency of customs procedures in

1

Automated system for customs data

http://www.asycuda.org/).

(detailed:
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the Mediterranean ports. The mention pilot
actions are:

e Simplification of the  procedures
associated with customs,
e Promotion of the single market:

introduction of the electronic T2L to
justify the community status of goods,

e |mprovement of sanitary, phytosanitary
and veterinary controls: introduction of
electronic tools,

e Improvement of Ro-Ro traffic: parking
management and customs procedures,

e |mprovement of Ro-Ro and cruise ship
calls: ship supplies and berth allocation,

e Facilitating the implementation of single
windows and port community systems.

2. SIMPLIFICATION OF THE PROCEDURES
ASSOCIATED WITH CUSTOMS

2.1 Implementation of Single Window
system for Summary Declaration for
Temporary Storage (SDTS)

The proposed initiative is aimed at application
of the current computer systems and tools for
submitting declarations. The proposed method
implies lodging declarations once only and the
information can be used by all authorities
involved. Integration with National Customs
System is a key entry point to the Customs
paperless clearance system. So, this Action will be
incorporated into port system because of
functionality and benefits that provides:

Functionality

e Establishes a single administrative
window for loading and discharge
manifests and single administrative
documents for customs declarations,

e Import and export paperless clearance,

e EU New Control Transit System (NCTS).

Benefits/Aims

e Simplification and costs reduction in
customs formalities,
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e Improves customs controls (security,
taxes, ...),

e Electronic data interchanges among
customs for any procedure,

e Single desk and unique recognition

among Member States.

Those actions should be developed and
enhanced because of two main perspectives:

The business perspective: to enhance the
capability to model the business cooperation
processes, based on the need of creating a
common understanding of electronic business
messages and workflow - implement the more
suitable electronic transmission system which
avoids the appearance of cumbersome situations.
The main focus is also, dealing with the definition
of appropriate business models and how to
establish that all (port) players work together,
using state of the art technology.

The technological perspective: to adopt and
enhance the procedures for lodging the Summary
Declaration for Temporary Storage with
capabilities to cooperatively support multimodal
transport chains. Specifically, to build solutions
upon the recommendations of international
standardization bodies (EU) and with all the
functionalities capable to support well defined
business models.

Also, that entirely electronic procedure will be
established for the application of important safety
and security formalities. Namely, the bottlenecks
associated with the transmission of summary
declarations for temporary storage and customs
manifests will be identified and the reasons that
hinder the efficient flow of information will be
evaluated. Current administrative, regulatory and
technical barriers will be also analyzed. In
addition, the action will identify the opportunities
and recommendations in view of simplifying and
speeding up the procedures associated with the
summary declaration for temporary storage and
the customs manifests. Also, it is important to
note that exit or entry summary declaration must
be provided by the person that manages with
transport mode and which intends to enter / bring
in / out the goods of the customs territory of the
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EU. The document that indicates the status of
Community goods must be prepared by a person
that transport (consign) the goods i.e. a person
who clearly knows their customs status and thus it
declares.

2.2. Updating Single Window system for
Summary Declaration for Temporary Storage
and Cargo Manifest

The proposed initiative is aimed at updating the
current computer systems and tools for submitting
these declarations to Mediterranean ports which
already have implemented SDTS. The proposed
method implies lodging these declarations once
only and the information can be used by all
authorities involved. This solution avoids any
discrepancy between the information lodged at
the different authorities involved and permits the
introduction of advanced measures in regulatory
compliance and risk management.

The MEDNET project intends to make a
significant  contribution  towards  customs
procedures and simplification of clearance for
vessels and cargoes in the Mediterranean area
through a set of activities. The analysis, improves
and recommendations regarding the procedures
for lodging the SDTS contribute to this goal. The
proposed pilot prepares the port systems for future
Community Customs Code requirements allowing
the agents involved to share information and
interoperate in the different systems established in
the Mediterranean area.

3. PROMOTION OF THE SINGLE MARKET:
INTRODUCTION OF THE ELECTRONIC T2L
TO JUSTIFY THE COMMUNITY STATUS OF
GOODS

A full implementation of the electronic T2L
solution by all economic operators in all Member
States will provide exponential benefits in the
Mediterranean area allowing a seamless flow of
goods by sea in the region. The European Single
Market is based on a Customs Union offering free
movement of goods, services, people and capital.
Although there is freedom for trade between the
EU countries, ports represent the line between EU
and non-EU Customs territory and Customs
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controls are required in order to determine the
status of goods. Although simplified procedures
exist, in most cases the mechanisms for the
transport operators to prove the Community status
of goods to Customs are still manual and paper-
based. These procedures involve costly use of
office resources and paperwork which results in
additional expenses, errors and delays in intra-
Community sea transport due to manual
processing time.

The T2L, as it is referred to, is one single
document, which once presented to and sealed in
customs, should be delivered to the shipping
company's premises within the port of loading.
The shipping company arranges the unloading of
the goods into the previously assigned vessel and
sends the document to the client in the
destination country. In this context, the electronic
T2L is oriented to facilitate and simplify the
compliance with Customs regulations by proving
the Community status of the goods transported by
sea through electronic means, contributing also to
the start-up of other innovative integrated
transport solutions. In an optimal scenario, the
mechanisms that allow the presentation of the
required documentation in an electronic way
should be provided. Intra-Community sea freight
flows would be more reliable and simpler to
control if Customs Authorities, at the origin and
destination of these flows, could share
information. For this to happen the same
principles used in exit and entry summary
declarations will be applied.

4. IMPROVEMENT OF  SANITARY,
PHYTOSANITARY  AND  VETERINARY
CONTROLS: INTRODUCTION OF
ELECTRONIC TOOLS

This action includes incorporation of tools that
carry out an effective control of the entry of goods
into the country in order to comply with the
Community declarations required related for
sanitary or veterinary controls. In order to define
methods that use electronic sources, such as
summary declarations, cargo manifests and any
other source for road, rail or maritime traders at
the ports so as to ensure that goods of animal
origin entering the European Union are subject to
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veterinary controls pursuant to current legislation.
This control should be extended to the non-animal
goods subject to sanitary controls required on
arrival in the country. A tool should be built to
consult the relevant information sources. Enquiries
can be made at any time by the competent
authority and official veterinarians. Specific
enquiries can be made about goods subject to
monitoring according to specific regulations and
different criteria: by ship or scale; by consignment
number; by container number; by type of
operation (loading or unloading); by Customs
destination (import or transshipment); by date
range; by time spent at the terminal; by location
(at port or retired), etc.

The enquiry can be viewed on screen with
different classification, ranking and selection
options, which are available with the following
entry criteria: competent authorities and official
veterinarians will have access to the consignments
and data recorded; maritime operators will have
access to those containers and goods that have
been submitted by them in the summary
declarations of temporary storage, loading or
unloading lists and cargo manifests; freight
forwarders, logistics operators and cargo receivers
will have access to the consignments registered in
the summary declaration for temporary storage.
The results obtained should be exportable to an
Excel file or PDF report for their management
and/or filing.

5. IMPROVEMENT OF RO-RO TRAFFIC:
PARKING MANAGEMENT AND CUSTOMS
PROCEDURES

5.1 Parking management as a function of
improvements of Customs procedures

The efficient management of parking areas
enables the improvement of the transport chain,
reduces parking time, reduces queues and
improves the environmental impact since less
emission are spread not only in the ports, but also
in the surrounding area.

In order to improve the Ro-Ro traffic, it is
important to simplify maneuvers and excessive
movements. A better management of parking, will
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enable the improvement of the transport chain,
reduce loading and unloading time, reduce the
time of the parking in appropriate areas, minimize
excessive movements providing a safe Ro-Ro
traffic with minimal costs. The information of the
quantity and type of vehicles to be loaded or
unloaded shall be taken by the operator (transport
agency). The full list will contain, number of
vehicles and their classification as:

e (ar vehicles

e Trucks, Semi Trailers, Trailers
e Bus

e Vans

The Ferry Agent should receive informations 8
hours before arriving at berth. The officer of the
ferry makes the distribution of the vehicles,
according to parking spaces. Parking management
plan should be entered into the ITS (Intelligent
transport system), which will be clearly legible on
a screen within the space ferry and parking areas
of the port. Street parking in the area of the port
should be set according to the parking
management plan that is displayed in the
electronic monitor. This plan should take into
consideration other issues such as the buses go
down first or specific problems that can occur etc.
Direction of vehicles for loading/unloading will be
showed by the electronic monitors, showing the
plate number of the vehicle. Also, each driver
must be equipped with a number which indicates
the queue for loading or unloading. The
implementation of such an electronic system
requires a strong collaboration between carriers
and operators (agencies).

5.2
areas

Automatic exit of trucks from port

Since exits of cargo in lots of Mediterranean
ports are not automatized, custom officers must
check manually the documentation that is
accompanying the cargo loaded onto trucks and
validating if the cargo is customs cleared or/and
all customs procedures closed, which is a time
consuming process and is sometimes includes
human mistakes. Although lodging of customs
declaration is electronic and the Custom
Administration is  supporting a paperless
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communication, the exits from the port remain a
bottleneck. A solution to the problem would be to
introduce an electronic and automatic exit
validation procedure for trucks helping the
Customs to be more efficient on the gate.

The announcements of trucks arrival has to be
computerized to enable planning of work on
terminals as well as support traceability of trucks
inside the port area. The proposed action will
therefore support the simplification of exits by
speeding up in particular custom related
procedures. The proposed action will enable an
improvement in data quality in port records. The
analysis about the problem will be prepared with
the participation of Custom Officers and prototype
of the intelligent transport solutions will be
designed and then piloted.

6. IMPROVEMENT OF RO-RO AND CRUISE
SHIP CALLS: SHIP SUPPLIES AND BERTH
ALLOCATION

Ship supplies procedures and formalities affect
to all the types of ships and ports, which is
particularly relevant for cruise traffic. In this case,
large quantities of catering, fuel and accessories
must be loaded and unloaded in a short time. Due
to their nature, cruises call into port frequently so
is necessary to streamline these processes and
procedures in order to keep them coming back to
a port.

The ship supplies provider or his representative
has the authorization of simplification that avoids
the need to introduce export SADs (Single
Administrative Document) to authorize loading,
but requires that exported goods are registered in
the accounting documents and export operations
are notified periodically after goods have left the
Customs territory of the Community. This option
requires that the provider supplies vessels or their
representative is an AEQO (Authorized Economic
Operator).This method allows loading of supplies
in operations requiring an export SAD by simply
presenting the sales invoice accompanying the
goods, without requiring any Customs declaration
prior the loading of supplies.
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The shipping agent has the capacity to generate
electronic messages, which allow it to notify the
arrival of AED (Advance Export Document) or to
receive transit and subsequent loading. Include
the possibility that these messages can be resent
"remotely". A laptop with an internet connection
would suffice plus a digital certificate for signing
electronic  Customs declarations with the
applications required generating these messages.
Additionally, if the shipping agent meets the
conditions to be a declarer it could present export
SADs using the Customs web services. In
automatic transshipment, the operation is
finalized with the cargo manifest by the shipping
agent, an electronic re-export notification is not
necessary.  Additional possibility that must be
reviewed and authorized by the Customs is the
implementation of an automatic paperless supplies
clearance system to avoid printing the documents.

April 28%-29t, 2014, Solin, Croatia

In this paperless process, the fiscal receipt could
perform the export SADs or AEDs authorizations,
transit receptions with subsequent loading and
automatic transshipment using the references on
these documents, without needing submit any
Customs paper to justify them. This possibility
requires define and authorize these Customs
procedures and the fiscal receipt. In fact, the
electronic tools should be installed in ports for this
check. This method will help to eliminate
unnecessary movements to print and obtain
release of goods papers.

7. FACILITATING THE IMPLEMENTATION

OF SINGLE WINDOWS AND PORT
COMMUNITY SYSTEMS
7.1 Electronic procedures related to

container consolidated cargoes

The action is aimed at creating a procedure to
manage maritime departures for container goods
consolidation covered by different Customs
documents. The objective is to cover by means a
consolidation message of container goods the lack
of information in Customs documents prior to
their consolidation which hampers the right
processing of these departures by electronic
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systems. In this way, the NVOCC* would be able
associate a particular container to the loaded
SADs in the container. This would continue with
the development of the goods exit procedures
through the implementation of automatic
paperless export clearance system to include the
container in the messages of traceability between
the Customs and ports.

The method is based on relate the loaded SADs
and its associated consignments with a specific
container number by an electronic document. The
proposed  solution includes the following
functionalities:

e A module for submission of consolidation
warehouse working orders with EDI
(electronic  data interchange). The
communication and integration with the
consolidation ~ warehouse  plays an
important role to organize and improve
the overall process. The smooth
integration of the working orders allows
the linkage between “consignments and
container”. The multiple LCL*> bookings
will be automatically linked inside a single
container, which will be associated to the
FCL* Booking.

e Introduction of track & trace capabilities
for consolidated cargo: The track & trace
of the shipment will be managed taking
into account
consolidation/deconsolidation operations
in an intermediary warehouse. The goal
of this pilot will be to achieve a complete
trace of the unique consignment across
the supply chain. The unique
identification of the consignment, the
use of multiple references, and the
consolidation/deconsolidation in

2 . . .
Non vessel operating common carrier; A shipment

consolidator or freight forwarder who does not own any
vessel, but functions as a carrier by issuing its own bills of
lading and assuming responsibility for the shipments.

® Less than Container Load; A term used to describe the
transportation of small ocean freight shipments not requiring
the full capacity of an ocean container — Usually less than 20
cubic meters.

* Full container load; A standard (twenty or forty-foot)
container that is loaded and unloaded under the risk and
account of the shipper or consignee.
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different containers are some of the
challenges that will be faced in this pilot.
The track & trace information will be
delivered by Port Community System as
the result of the previous message
interchanges.

e Customs Automation: Customs procedures
in consolidated cargo represent a high
volume of administrative tasks for the
NVOCC. Different aspects should be
analyzed to present an option that allows
the automation of the process. Import,
export or transit operations require to
follow different processes and
documentation where the origin of the
goods, the value and the AEQ distinction
are factors that should be taken into
consideration. The automation and
integration with Port Community System
will contribute to speed up the process
and reduce these administrative tasks.

7.2 Setting up of an integrated, user-
friendly and computerized procedure to
improve maritime Single Window

The proposal for this Directive applies to ships
arriving in and departing from ports situated in
Member States. It aims to simplify and harmonize
the administrative procedures, and to use
information and communication technology to
increase efficiency. It also aims to reduce the
amount of information to be repeatedly provided
to the various port authorities. Transmitting of
information is encoded digitally, using a revisable
structured format which can be used directly for
storage and processing by computers. The national
authorities will have fewer checks to carry out,
and the used of computerized communication
methods will enable checks not covered by the
proposal to be better organized, whilst improving
their efficiency. The Directive will considerably
reduce the cost and duration of time in port and
will be beneficial to maritime transport, thus
contributing to an adjustment in the balance
between various modes of transport. The objective
of this concept is to remove or simplify the
documentary and physical checks conducted on
ships and goods moving between ports situated in
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the European Union. The other main objectives of
this concept are:

o facilitate import and export procedures

e reduce compliance and administrative
costs and to improve clearance times

e coordinate a common approach to the
control of goods

e help ensure proper collection of all
customs duties and other charges

e ensure rapid provision and receipt of
relevant information with regard to the
international supply chain

e To enable the seamless flow of data
between the administrations of exporting
and importing countries, as well as
between  customs authorities and
economic  operators, allowing data
entered in the system to be re-used.

8. CONCLUSIONS

The MEDNET project, through the presented
implementation of pilot actions, will intended to
make a significant contribution towards custom
procedures and simplification of clearance for
vessels and cargoes in Mediterranean ports. The
main project output will be a Strategic Action Plan
and a Ports Operation Observatory, focusing on
best practices and measures of harmonization and
normalization of procedures among ports of the
Mediterranean to create an open market with the
use of information systems and simplified
procedures. This in itself will have obvious
strategic implications to the facilitation of
transport by removing non-physical barriers and
will enable a more rigorous push towards seamless
maritime traffic across borders. The underlying
expected impact of the above is to reduce or even
break the borders between the players and the
transport public and private bodies and to
establish solid basis for the future of the project,
as well as its long-lasting effect. By giving the
players opportunities to meet and debate upon the
project activities and results, the MEDNET project
aims at installing the necessary basis for a strong
commitment of public and private sectors. One
such event is the organization of a public
Workshop in the mid-term of MEDNET project and
the Open Conference at the end of project, where
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all relevant target groups will be invited to

contribute to the validation of presented pilot

actions, best practices and the normalization of

selected simplification procedures and proposed

recommendations.
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ABSTRACT

Ships electric power systems can work in different regimes. They usually works in normal work regime in which
needs of all customers are fulfilled with values of frequency, voltages and other characteristic variables deviations
in ranges defined by regulations. Transitions of regimes can be spontaneous (as consequence of some
unpredictable events such as failures, environment influences and so on) or by purpose (as consequence of
dispatching operations). They cause transient processes because system consists of differently connected
oscillatory circuits. The transient processes can trigger of high values of voltages, so called inner overvoltages.
High voltages can be very dangerous for insulation of electrical equipment. The causes for the appearance and
existence of the different types of inner overvoltages and their consequences are numerous and different, and
therefore special attention should be paid to them by means of power system reliability and security.

Switching overvoltages are one of inner overvoltages. This type of overvoltages is caused by breaker's
commutation in the cases of normal regime or in the cases of failure. Due to large number of influencing
parameters, calculation of these overvoltages is very complex, and exact results demand application of advanced
computer programs.

The possibility, which can make the calculations and analysis of switching overvoltages originated by different
causes faster and easier by using relatively simple, but exact enough, derived mathematical method and
computer application, will be presented in the paper. Calculated results will be used for the analysis of the
advantages and disadvantages of the proposed procedure and for validation of the introduced improvements.

KEY WORDS

Ship’s power systems, power system failures, inner overvoltages, switching overvoltages.

consequence of some unpredictable events such as

1. INTRODUCTION failures, environment influences and so on) or by

purpose (as consequence of dispatching
Ships electric power systems can work in different operations). They cause transient processes
work regimes. They usually works in normal work because ship’s power system consists of differently
regime in which needs of all customers are fulfilled connected oscillatory circuits. The transient
with values of frequency, voltages and other processes can cause high values of voltages, so
characteristic variables deviations in ranges called inner overvoltages, which appear in systems
defined by regulations. Transitions of regimes can because of very large number of different reasons
be spontaneous (as [1].
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Beside many others, switching overvoltages
are one of inner overvoltages. This type of
inner overvoltages is caused by breaker's
commutation in the cases of normal regime
or in the cases of failure.

In the paper switching overvoltages
originated by cable energizing, as one of
most  often-performed  operations in
practice, have been analyzed. From that
reason, it is necessary to determine all
subsequent  consequences in  real
conditions.

In the literature there are several methods
for calculation of switching overvoltages.
The most often used methods are: method
of Laplasian transformations in the
networks with concentrated parameters,
method of lattice diagram, discrete method
etc. In the paper, the analysis of switching
overvoltages  originated by cable
energizing is performed by using method
of Laplasian transformations, with the
mathematical model for calculation of
switching overvoltages in the network with
concentrated parameters. This method
represents basic approach for calculations
in networks with concentrated parameters.
The simple system, which consists of a
generator, a transformer and a cable, has
been observed. By using derived
mathematical model of the observed
system and mentioned model the
computer program written in MATLAB [2],
which enables very quick and quite easy
calculations, has been made. The program
enables the needed calculations and the
graphical presentations of the obtained
switching overvoltages, as well as the
analysis with the different rated voltages
and characteristics of the observed
elements — generator, transformer and
cable and with different beginning
conditions. For the comprehensive
analysis a number of concrete real cases
have been analyzed, and the obtained
results have been discussed.

2. MATHEMATICAL MODEL

For the purpose of illustration of method
applied for calculation of switching
overvoltages in the network with
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concentrated parameters, the simple
system that consists of generator,
transformer and energizing cable s

observed (Figure 1) [3,4].

Generator

AC I
rl}—(:)—{ t} } I

Transformer

Breaker Cable

Figure 1. Scheme of part of ship
power system

Two characteristic cases are analyzed:

1. When the cable was disconnected from
system for enough time that it doesn't
consist residual voltage.

2. With the fast automatic reclosing of
cable, so there is a certain value of cable’s
residual voltage.

For the purpose of switching overvoltage
analysis, single line diagram of system
with concentrated parameters usually has
been observed. This simplifies analysis
with its accuracy in allowable range. Also,
it is assumed that all cable’s parameters
have constant values. In reality,
inductance and resistance of cable depend
on frequency of current that passes
through cable because of skin effect on
conductor and in return way through ship.
Capacity of cable increases with voltage.

Single line diagram of the observed system,
with only one T-scheme of cable, is given on
figure 2. For the purpose of calculation it is
assumed that electromotive force is given
with e (1) = E. co5 (w- t+ ) , Where:

« - angular frequency of electromotive force, ¢
- angle of cable energizing.
Ry+Ry

RS2 LJ2 RdJ2  LJ2

Figure 2. Single line diagram of
the observed system
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On the figure 2, labels are: e (t) —
electromotive force (emf), Ry, Ry, Ly, Ly —
resistance and inductance of generator
and transformer, R, L;, C, — resistance,
inductance and capacity of cable, U —
voltage on the cable.

Differential equation that describes circuit
on the figure 2, is given as [3]:

(1)

e-R-i-Ld-u=0
dt

where:
L=Ly+Ly+L/2 —overall inductance,
R=Rg+Ry+R/2 — overall resistance.

Voltage on cable, i.e. on the cable capacity
can be derived from:
o1 2)

1
U=g fid+ cle

In the case of short no-voltage pause it is
1,

—CJ idt=Uo #0, so equation (2) can be
written as:

u=Uo +_é£idt (3)
Beginning conditions for solution  of
differential equation are:
i(0)=0- cable current in the moment
before cable energizing,
u(0)=Uo- residual voltage on the cable

(takes into consideration duration of no-
voltage pause).

Resistances don't have  significant
influence on magnitude and frequency of
transient  processes. Besides that,
calculation of switching overvoltages when
resistance is taken into consideration is
very complex. From these reasons,
resistance of generators, transformers and
cables have been neglected in this
analysis. Therefore, slightly higher values
of overvoltages will be obtained (because
resistance of elements causes attenuation
of overvoltage wave shape), but analysis
is faster and easier.
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Equations (1) and (3) are solved by
transition from time domain into complex
domain by using Laplasian’s
transformations.

Taking into consideration introduced
assumptions, time form of equation for
voltage on the cable can be written as:

_E-cos(wt+y)

u(t) G

_ E-cosycosw,t
K

f f (4)

+U coswt+E Wsiny-sinwt

? kr wy !

where

1
=—=== S circuit frequency,

ke - Coefficient k; takes into

:7
1 -—
Wy

consideration increase of voltage because
of Ferranti’s effect. This effect represents
phenomena of increase of voltage on the
open-end of the cable in comparison to
value of voltage on beginning of the cable.
Reason for this is capacitive current that
passes through cable’s inductance.

It can be expected that equation (4)
represent time form of voltage on the
middle of cable because it is determined for
voltage on the capacity of cable, which is
placed on the middle of cable.

Magnitude of the fourth part in equation (4)
is very small in comparison to the other
parts (because w, > w), so it can be
neglected from further analysis.

Equation (4) now can be written in the
form:

ut)=U +U

stat trans

(5)
where: Ustat = E-kt cos (w-t+ )
Utrans =(Uo — E- ki .COSY) - COSwiyt.

From the equation (5) it is obvious that

transient component of overvoltage Ui ans
doesn't attenuate in the case when
resistances are neglected. However, in the
reality transient component of overvoltage
attenuates  because  resistance  of
generators, transformers and cables
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always exist in the system. In the case
when attenuation is taken into account,
transient component of overvoltage has
form:

(6)

Uwei =(Uo = E- ks .cosw)cos wt- e 0!
1

) 1
whereis 6 =_
2L

From previous analysis it is evident that
resistance influence is taken into account
only for attenuation of transient process,
while angular frequency is calculated
without resistance influence. From these
reasons, calculation of overvoltage
magnitude i.e. calculation of overvoltage
coefficient is little bit less accurate.

The most important parameter that
determinates value of overvoltage is
moment of cable energizing. This moment
determines angle of cable’s energizing w.
In the case of three phase systems, at
least one pair of breaker's contacts is
closed in bad conditions by means of high
value of electromotive force, which causes
appearance of high values of overvoltages
in that phase. In the paper, it is assumed
that cable energizing is performed in the
moment when electromotive force has its
maximum, because it is the worst possible
case.

3. PROGRAM DESCRIPTION

On the basis of previously presented
mathematical model program in MATLAB,
which enable calculations of overvoltage
coefficient and graphical presentations of
voltage in the case of cable energizing,
has been written.

Program is written in GUI (Graphic User
Interface) [2]. Main program window is
presented in figure 3.

Input data that are necessary for
calculation of switching overvoltages in the

242

case of cable energizing by using this
program are parameters of the generator,
transformer and the cable.

Output data of the program are overvoltage
coefficient and the moment of appearance of
overvoltage maximum value, as well as
graphical presentation of overvoltage’s time
diagram in transient process.

The program enables the analysis with the
different rated voltages and characteristics
of the observed elements — generator,
transformer and cable. The cases with or
without residual voltage can be easily
taken into consideration.

4. EXAMPLES OF
PROGRAM APPLICATION

All necessary input data for the illustration
of the calculation by using this program
are given in the table 1. Calculation of
switching overvoltages in the case of
6.6kV cable energizing is performed for
cables XHP 48 (-A) 6/10 kV with cross
section of 70mm? and for cable lengths of
200m (cables no. 1 and 3) and 1000m
(cables no. 2 and 4). These examples are
taken from number of performed
calculations as characteristic for relatively
short and long cables. Cases with (cables
no. 3 and 4) and without (cables no. 1 and
2) residual voltage (Up) in the moment of
cable energizing have been observed.
Also, it is assumed that cable energizing is
performed in the case when electromotive
force has maximal value (i.e. when angle
of cable energizing is w=0) because that
represents most critical case by means of
obtained overvoltage value. Results of
calculations are given in the table 2, and
graphical representations of voltages time-
forms are given on the figures 4 to 7 in
relative values in respect to maximum
value of electromotive force.
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In=ett followving parameters for calculation of transient
15 T T T T T process in case of cable energizing

‘ | | ‘ | Cable resistance per unit [chmskm].r= 0852
Cahle inductance per unft [microHkm] = 1644
E‘ Cable capactance per unt [nFkmlc= 261
;' Cable length [km].d= 02
g Source inductance [H]:Log= 005
§ Transfaormer inductance [H]:Ltr= 005
Source resistance [ohms]Rg= 5
Transformer resistance [ohms].Rir= 5
Generator EMF [KW]E= Bh
"o 0.005  0.01 0.015 002 0025 003 pesthm nelee s o
time [Sek] Anglxle of Enargmn.g [degree] psi= o
Time far calculation [=]tmax= 003

0.05

Voltage and current waveforms

Calculate

Owervoltace cosfficient Kp= 19364
Moment of max, overvoltage tiUm)= 00007

current [kA]

Dependance of overvoltage coefficients on
cable lenoth in rance Imin-lss

Inzett minimal cakble lenoth: min= o

Insert msximal cable lenoth: imsx= o

-0.05 e Display dependence diagram

time [sek]

Figure 3. Main program window

Table 1. Input data for calculation \ l l [ | |

roe | e [ [z [ s [ RN

E (kV) 6.6 6.6 6.6 6.6 I IR e

R (Q/km) | 0.443 | 0.443 | 0.443 | 0.443 = ' : } | :

L. | (xHkm) | 644 | 644 | 644 | 644 K= | |

CL (nF/km) | 261 261 261 261 % _T_ __I__ ]

d (km) 0.2 1 0.2 1 S | | |
Rg+Rur Q) 1 1 1 1 i . T‘,,,[,,,Ir,
Lo*+Ly (H) 0.1 0.1 0.1 1 : } :(E)MF

o ©) 0 0 0 0 I I ! | vervo!tage

Uo (kV) 0 0 E2 | -E2 20 0.005 0.01_0.015 0.02 0.025 0.03

Time [s]

Table 2. Results of calculations Figure 4. Voltage on cable no. 1

Cable Umax Overvoltage Th:f ﬁom:f(m
no. (kV) coefficient (ms)
1 10.705 1.9865 0.235
2 10.6121 1.9693 0.52
3 13.3683 2.4807 0.235
4 13.2442 2.4577 0.515
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Figure 5. Voltage on cable no. 2
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Figure 6. Voltage on cable no. 3
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Figure 7. Voltage on cable no. 4
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5. ANALYSIS OF THE
OBTAINED RESULTS

By using analysis of the results in the table
2 and diagrams on the figures 4 to 7, it can
be noticed:

1. Duration of time period from the
moment of cable energizing to the
moment when overvoltage reaches its
maximum value is longer for longer
cables.

Regardless of cable length, maximum
value of overvoltage appears in the
first half-period of normal frequency
voltage

For observed cables and their length
ranges, overvoltage values don’t
depend on cable lengths.

However, overvoltage values
significantly depend on value of cable
residual voltage.

The obtained results can be explained as
consequence of decrease of ratio between

frequencies «; and (normal power

frequency). Decrease of frequency oq is
caused by increase of overall cable
capacity and inductance in the cases when
length of cable increases. Decrease of

frequency ©»; causes increase of
overvoltage period. From this reason,
duration of time period from the moment of
cable energizing to the moment when
overvoltage reaches its maximum value
increase, as well as time that is needed for
establishment of stationary state.

w

6. CONCLUSION

Cable energizing is one of most often-
performed operation. From that reason, it
is necessary to determine all subsequent
consequences in real conditions. In the
network for the case of the worst starting
(beginning) conditions for this type of
switching overvoltages, three times higher
value from nominal phase to neutral
voltage can appear.

In the paper, the analysis of switching
overvoltages originated by cable energizing
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is performed by using method of Laplasian’s
transformations. The mathematical model for
calculation of switching overvoltages in the
network with concentrated parameters is
used. From the derived mathematical model
of the system and applied method the
computer program written in MATLAB, have
been made.

The program enables analysis of the
switching overvoltages in the case of cable
energizing taking into consideration
resistance of elements not only on
attenuation of transient process, but also
on frequency and magnitude of
overvoltage wave shape.

The program enables the needed
calculations and the graphical
presentations of the obtained switching
overvoltages, as well as the analysis with
the different rated voltages and
characteristics of the observed elements —
generator, transformer and cable and with
different beginning conditions. Program
also enables graphical presentation of
dependence of overvoltage coefficient on
angle of cable energizing in the range from
0 to 360 degrees and dependence of
overvoltage coefficient on cable length in
range of lengths specified with input data
lmin @nd Iy ax-

Examples of calculation of switching
overvoltages in the case of cable
energizing for 6.6kV cables are illustrated
by using this program. Cables with lengths
of 200m and 1000m are analyzed as
characteristic examples for relatively short
and long cable.

Further improvement of program should
include cable representation with a
number of T-schemes. This will enable
calculation of voltages on the beginning
and on the end of cable with more
accuracy. On that way, obtained results
would be compared with results obtained
by using other methods for calculation of
switching overvoltages that use distributed
cable parameters.
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ABSTRACT

The owner of the ship may as a result of its use sustain substantial losses by incurring liability to third parties. Various
sources of maritime law impose an obligation on the shipowner or other person operating the ship to have sufficient
insurance covering his liability for damage caused by the ship to other persons and property. Moreover, these sources of
law impose obligations on the State in whose port the ship enters as well as on the State in whose register the ship is
entered to verify the existence of liability insurance cover and to take appropriate measures in respect of ships not
covered by such insurance. These sources of law are international agreements to which Croatia is a party, EU regulations
and directives as well as Croatian internal laws. All these sources are identified and studied in this paper. Special
attention is given to a number of important and recent amendments to Croatian maritime legislation dealing with this
subject-matter. Main objectives to be achieved by prescribing compulsory liability insurance are better protection for
victims, property and shipowners as well as the elimination of substandard ships. Generally, compulsory liability
insurance may be a useful tool to improve the quality of merchant shipping. However, there are some problems related to
the implementation of these rules. They are elaborated in the paper.

KEY WORDS
maritime law, marine insurance, compulsory liability insurance of shipowners, direct action, Protection & Indemnity
(P&l) Clubs.
1. INTRODUCTION There are three basic types of marine insurance:

hull insurance (on the ship and machinery), cargo
insurance (on cargo) and liahility insurance.
Moreover, income from the operation of the ship
including freight, charter hire and passenger's fare,
expected profit on cargo as well as crew's wages
and other remuneration may be subject-matter of
marine insurance. One could say that each property
which may sustain loss from a maritime peril as
well as the liability and expenses arising there from
could be subject-matter of marine insurance.

Contract of marine insurance is a contract whereby
the insurer, against the payment of an insurance
premium by the insured, undertakes to indemnify
the insured, in the manner and to the extent
thereby agreed, against marine losses, that is to
say, the losses incident to marine adventure®.

' United Kingdom Marine Insurance Act, 1906, Section 1.
Definitions contained in some other statutes are similar.

Croatian Maritime Code, ,,Narodne novine” (“Official Gazette") It iS‘ desirable for the shipowner, Ship operator,
No. 181/2004, 76/2007, 146/2008, 61/2011, 56/2013) carrier or other person using the ship to arrange
also contains provisions regulating contract on marine and maintain appropriate insurance covering their

insurance (Articles 684-747.d) but. fioss not explicit?y deﬁne possible liability arising from such use. This
that type of contract, Drago Pavi¢: “Pomorsko osiguranje,

pravo i praksa, s osnovama kopnenoga i zranog transportnog ]r‘lsurance cover shall Slgr_"flcanﬂy r?duce various
osiguranja” (“Marine insurance, law and practice with the basic risks related to the carrying of business. If such

elements of land and air transport insurance”), Knjizevni krug professional liability of the person using the ship
Split, 2008, p. 81-82.
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arises, the insurer shall, directly or indirectly, bear
the financial burden and pay damages sustained by
third party. Without such insurance cover and in
cases of substantial amount of damages, shipowner
or other liable person probably should not be able
to pay these damages. That may lead to the
bankruptcy of the shipowner. Therefore, the third
party probably could not be compensated to the
amount of damages really suffered or at least not
to the amount of damages that could have been
compensated if the liability insurance previously
has been arranged.

Possible risks and liabilities arising from the use of
the ship may be huge. Such liability is therefore in
practice not insurable at the standard insurance
market. For that reason marine liability insurance
for shipowners and other persons exploiting ships
is in most cases provided by the Protection and
Indemnity Clubs (P&l Clubs), mutual associations of
shipowners who, by means of contributions known
as calls, provide mutual protection against
liabilities related to the exploiting of ships.
Shipowners and other persons who contribute to a
P&l club are members of that club. Such ships are
said to be entered with the club. A certificate of
entry shall be issued in respect of such ship. It may
serve as evidence that a ship is covered by the
club’s insurance. Moreover, even some other formal
certificates of insurance (like so called Blue Cards)
may be issued by the club pursuant to provisions of
relevant international maritime conventions®.

One could notice that pursuant to relevant
international agreements dealing with maritime
law (maritime conventions and protocols), EU
regulations and directives as well as under
domestic laws in a significant number of states,
shipowner or other person using the ship is
required to arrange and maintain his liability
insurance cover. Without the proof of such
insurance cover, a ship may not be entered in the
register of ships. Such ship may not operate in
ports of a state which law prescribes such
compulsory insurance. Moreover, if compulsory
insurance cover is missing in respect of a particular
ship, competent authorities of the port state may
detain such ship. Finally, a fine may be imposed

? Peter Brode, ,Commerdial Shipping Handbook”, Second
edition, Informa, London, 2006, p. 243-244. More on marine
insurance and P&l Clubs, see Edgar Gold, Gard Handbook on
P&l Insurance, 5™ Edition, Arendal, Norway, 2002.
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against the shipowner or/and other person
responsible for the lack of compulsory insurance
cover.

Main reason for introducing compulsory liability
insurance is, as it has been mentioned, the concern
that claimants will not obtain the compensation
due to them because of insolvency of the liable
party. Closely associated with this reason is the
concern for accessibility: the claimant must be
helped to overcome the problems of pursuing a
claim against a “paper shipping company” in a
remote jurisdiction. The third reason for
compulsory insurance is that it is believed that
third party providers of insurance cover will
contribute to higher standards of ships. If a ship is
not seaworthy, it would not get insurance and a
compulsory insurance requirement will prevent it
from sailing”.

Various types of compulsory liability insurance are
required under provisions of Croatian maritime law.
Such provisions may be found in international
maritime conventions ratified by Croatia as well as
in EU legislation and Croatian domestic laws. All
these types of compulsory marine liability insurance
under Croatian law shall be elaborated in following
chapters.

2. COMPULSORY LIABILITY INSURANCE
REQUIRED BY VARIOUS SOURCES OF
CROATIAN MARITIME LAW

2.1 Civil Liability Convention 1992

Croatia is a State Party to the International
Convention on Civil Liability for Oil Pollution
Damage 1992 (CLC 1992)*. CLC 1992 provides a

® Erik Reseg, “Compulsory Maritime Insurance”, Scandinavian
Institute of Maritime Law Yearbook 2000, Marius No 258,
Nordisk Institut for Sjerett, Oslo. Marine insurance is also very
important in respect of the protection of the environment, see
Colin de la Rue, Charles B. Anderson, Shipping and the
Environment, Second Edition, Informa, London, 2009 as well
as: Adriana Vincenca Padovan, “Uloga pomorskog osiguranja u
zastiti morskog okolisa od oneciscenja s brodova”, (“The Role
of Marine Insurance regarding Protection of Marine
Environment from Ship Pollution”), Hrvatska akademija
znanosti i umijetnosti (Croatian Academy of Sciences and
Arts), Zagreb, 2012.

* Narodne novine - medunarodni ugovori”(Official Gazette -
International Agreements”) No. 2/1997, 3/1999. CLC 1992
being articles | to XII ter of the earlier Civil Liability Convention
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uniform set of international rules for determining
liability and provide compensation to those who
have suffered damage caused by the escape or
discharge oil of from ships. CLC 1992 applies to
damage caused in the territory and waters of a
State Party as well as in exclusive economic zone
or, alternatively when such zone is not declared, an
area beyond and adjacent to the territorial sea of
that state, but not more than 200 nautical miles
from the baselines from which the territorial sea is
measured. Generally, only oil carried on board is
covered by CLC 1992. Bunker oil is covered only if
it is carried as a cargo or if it escapes from a
convention vessel as defined in Article 1 of the CLC
1992. Liability for damage is strict with some
possible exemptions available®.
Liability is limited and channelled only to the
registered shipowner®. Therefore, he is the person
required to take out the necessary compulsory
liability insurance cover required hy CLC 1992.
More precisely, owner of the ship carrying more
than 2,000 tons of oil in bulk as cargo, must
maintain liahility insurance or other financial
security up to the limits required in CLC 1992 for
such ship. A formal certificate confirming the
existence of such liahility cover must be obtained
by the shipowner from the maritime authorities of
the state of registry and must be kept on board.
Liability cover is usually provided by the P&l club.
Provisions very similar to described provisions of
CLC 1992 may be found in Article 62 paragraph 1
and Article 820 of the CMC.

1969 as amended by the 1992 Protocol to that Convention.
CLC 1992 is in force internationally since May 30, 1996. It is in
force in respect of Croatia since January 12, 1999. The current
list of states which ratified CLC 1992 and all other maritime
conventions elaborated in this paper may be found at
http://www.imo.org/About/Conventions/StatusOfConvention
s/Pages/Default.aspx.

> The shipowner may be exempted from liability if he proves
hat damage either a) resulted from an act of war, hostilities,
civil war or insurrection; b) resulted from a natural
phenomenon o fan exceptional, inevitable or irresistible
character; c) was wholly caused by an act or omission done
with intent to cause damage by a third party; d) was wholly
caused by the negligence or other wrongful act of any
government or other authority responsible for the maintenance
of lights or other navigational aids in the exercise oft hat
function.

®This protects other service providers (ship managers,
charterers, officers and crew members, pilots etc.) from being
charged as liable.
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2.2 Bunker Convention 2001

International Convention on Civil Liability for
Bunker Qil Pollution Damage (Bunker Convention)
has been adopted by the International Maritime
Organization at London on March 23, 2001. It is in
force from November 21, 2008. Croatia is a State
Party to the Bunker Convention.

Bunker Convention is modelled on the CLC 1992
system. Liability for pollution from bhunkers is
channelled to the shipowner, which term, unlike
the CLC 1992, includes not only the registered
owner hut also bareboat charterer, operator or
manager of the polluting vessel. The scope of
application covers only pollution damage in the
territory, territorial sea or exclusive economic zone
of states that have accepted the convention.
Liability of shipowner is strict with exemptions
similar to CLC 1992 exemptions. His liability is
limited but, unlike the CLC 1992, there are no
separate provisions on liahility figures. Instead,
claims under Bunker Convention will fall to be
limited under any applicable national or
international general limitation of liability regimes,
such as the Convention on Limitation of Liability
for Maritime Claims, 1976 (LLMC 1996) and
respective 1996 Protocol. Croatia is a State Party
to both mentioned international instruments.

For ships over 1,000 gross tons, the registered
owner, but not the other persons falling within the
definition of “owner”, must maintain insurance
equal to the amounts of liability under the
applicable national or international limitation
regime applicable in the flag state, but not
exceeding the limits in the LLMC 1976, as
amended’. Obligations regarding formal certificate
confirming the existence of insurance cover are
similar to those prescribed by CLC 1992°.

CMC in Article 62 paragraph 3 and 4 as well as in
Articles 823.a-823.f contains provisions similar to
described provisions of Bunker Convention®.

7 Amendments to further increase the limits of liability in the
1996 Protocol to the LLMC 1976 were adopted by the Legal
Committee of the International Maritime Organization (IMO),
when the Committee met for its 99th session in London. The
new limits are expected to enter into force 36 months from the
date of adoption, on April 19, 2015, under the tacit
acceptance procedure.

8 Supra, Chapter 2.1.

° By 2013 Amendments to CMC subject-matter of bunker oil
pollution liahility is systematically and precisely regulated.
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2.3 2002 Athens Convention and Regulation
(EC) No 392/20009 - Liability for
Passengers

Since 1996, the Legal Committee of IMO has
discussed proposals to further amend the 1974
Athens Convention relating to the Carriage of
Passengers and Their Luggage by Sea (Athens
Convention)™. As a result of these efforts, the new
2002 Protocol to the Athens Convention has been
adopted. This Protocol together with articles of
1974 Athens convention which are not amended
should be read together and referred to as the
2002 Athens Convention.

Date of entry into force of 2002 Athens Protocol is
April 23, 2014. Croatia has acceded to this
international instrument. On the mentioned date
of entry into force of 2002 Athens Protocol, earlier
1974 Athens Convention and respective 1976
Protocol shall cease to be in force in respect of
Croatia™.

The 2002 Athens Protocol establishes a two tier
liability system in cases where death of or personal
injury to a passenger is caused by a shipping
incident. The carrier is liable for the death of or
personal injury to the passenger up to the limit of
SDR 250,000 per passenger on any individual
occasion, unless the carrier proves that the incident
resulted from an act of war, hostilities, civil war,
insurrection or a natural phenomenon of an
exceptional, inevitable and unavoidable character;
or was wholly caused by an act or omission
performed by a third party with the intent of
causing the incident. Therefore, the 2002 Protocol
introduces strict liability of the carrier (and
performing carrier) for the death of or personal
injury to a passenger up to the abovementioned
limit (the first tier of liability) .

If the loss caused by the shipping incident exceeds
the limit of SDR 250,000 per passenger on any

10 At that time 1974 Athens Convention has already been
amended by 1976 (SDR) Protocol and 1990 Protocol. The later
has never entered into force.

' Narodne novine - medunarodni ugovori (Official Gazette -
International Agreements) No 2/2013, 9/2013.

12 Carrier” means a person by or on behalf of whom a contract
of carriage has been concluded, whether the carriage is
actually performed by him or by a performing carrier.
«Performing carrier” means a person other than the carrier,
being the owner, charterer or operator of a ship, who actually
performs the whole or a part of the carriage.
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distinct occasion, the carrier is further liable - up to
a limit of 400,000 SDR per passenger on each
distinct occasion - unless the carrier proves that
the incident which caused the loss occurred
without the fault or neglect of the carrier (the
second tier of liability).

For the loss suffered as a result of the death of or
personal injury to a passenger not caused by a
shipping incident, the carrier is liable if the
incident which caused the loss was due to the fault
or neglect of the carrier. The burden of proving
fault or neglect lies with the claimant. The carrier
liability cannot exceed SDR 400,000.

The limits contained in the 2002 Athens Protocol
set a maximum limit, empowering - but not
obliging - national courts to compensate for death,
injury or damage up to these limits. The 2002
Athens Protocol also includes an "opt-out" clause,
enabling State Parties to retain or introduce higher
limits of liability (or unlimited liability) in the case
of carriers who are subject to the jurisdiction of
their courts. A State Party, which makes use of this
option, is obliged to inform the IMO Secretary
General of the limit of liahility adopted or of the
fact that there is none.

The 2002 Athens Protocol requires performing
carriers to maintain insurance or other financial
security, such as the guarantee of a bank or similar
financial institution, to cover the limits for strict
liability under the 2002 Athens Protocol regarding
the death of and personal injury to passengers. The
limit of the compulsory insurance or other financial
security shall not be less than 250,000 SDR per
passenger on each distinct occasion. A certificate
attesting that insurance or other financial security
is in force always has to be on board a ship. A
model certificate is attached to the 2002 Athens
Protocol.

For the first time in an IMO international
agreement, a regional economic integration
organization (for example the European Union)
may sign the 2002 Athens Protocol ™.

The objective of the 2002 Protocol is to enhance
passenger  remedy  protection.  Together,
compulsory insurance and significantly increased
liability limits could lead to very significant liability

B The European Union acceded to the 2002 Protocol and
urged its Member States to do the same). At the same time,
the European Union made a reservation in accordance with
IMO Guidelines.
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on the part of the insurer. The Protection and
Indemnity Clubs (P&l Clubs) were strongly opposed
to the amounts of liability prescribed in the 2002
Athens Protocol. They particularly pointed out that
the prescribed limits are too high, taking into
consideration the situation on the insurance
market and the danger of catastrophic incidents
caused by acts of terrorism or other “acts of war”.
The problem arises from the fact that 2002 Athens
Protocol does not contain explicit provisions
reducing carriers’ (as well as insurers’) liability in
cases where death of or personal injury to a
passenger is caused by terrorism. Finally, P&l Clubs
expressed their unwillingness to cover carriers'
liability as set out in the 2002 Athens Protocol. The
consequence is that for a long period of time since
its adoption, only few states acceded to the 2002
Athens Protocol.

In order to solve the problem, new and lengthy
discussions took place under the auspices of IMO,
resulting in a new instrument - IMO Reservation
and Guidelines for Implementation of the Athens
Convention (hereafter - IMO Guidelines) adopted in
October, 2006. This document is considered as a
non-mandatory lex specialis in relation to the 2002
Athens Protocol. IMO Guidelines recommend that
States which ratify or accede to the 2002 Athens
Protocol should include a reservation concerning a
limitation of liability for carriers and a limitation
for compulsory insurance for acts of terrorism,
taking into account the current state of the
insurance market. IMO Guidelines set out new
provisions in respect to limits for carrier's liahility
in respect to the death of or personal injury to a
passenger caused by any war risks**. Under these
provisions, carrier's liability for the death of or

" War risks include war, civil war, revolution, rebellion,
insurrection or civil strife arising there from, or any hostile act
by or against a belligerent power, capture, seizure, arrest,
restraint or detainment, and the consequences thereof or any
attempt thereat, derelict mines, torpedoes, bombs or other
derelict weapons of war, acts of any terrorist or any person
acting maliciously or from a political motive and any action
taken to prevent or counter any such risk, confiscation and
expropriation. Under IMO Guidelines, both war and non-war
insurance may be excluded subject to the Institute Radioactive
Contamination, Chemical, Biological, Bio-chemical and
Electromagnetic Weapons Exclusion Clause as well as to the
Institute  Cyber Attack Exclusion Clause. Furthermore,
insurance cover is subject to automatic termination upon the
outbreak of war between any of the “Five Power States” (UK,
USA, France, the Russian Federation, and the People’s Republic
of China).
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personal injury to a passenger caused by war risks
(terrorism included) cannot exceed lower of the
following amounts:

e 250,000 SDR in respect of each passenger

on each distinct occasion; or
e 340 million SDR overall per ship on each
distinct occasion.

Under the IMO Guidelines, separate insurance cover
is required covering liability for the death of or
personal injury to a passengers caused by war risks
limited to the abovementioned figures.
Additional insurance is required for covering
carriers’ liability for the death of or personal injury
to passengers caused by non-war risks. This
insurance cover must be provided in accordance
with the 2002 Athens Protocol.
Regulation (EC) No 392/2009 of the European
Parliament and of the Council of 23 April 2009 on
the liability of carriers of passengers by sea in the
event of accidents (hereafter - Regulation
392/2009)" incorporates in EU law provisions of
the 2002 Athens Protocol of n (Annex | to the
Regulation 392/2009). It also makes binding parts
of the IMO Reservation and Guidelines for
Implementation of the Athens Convention adopted
by the Legal Committee of the IMO (Annex Il to the
Regulation 392/2009)*°.

130]L 131, 28 May 2009, p. 24. The Regulation apply from
31 December 31, 2012 to any international carriage and to
carriage by sea within a single Member State on board ships
covered by Class A and B in accordance with Article 4 of
Directive 98/18/EC, if the ship is flying the flag of or is
registered in a Member State, or the contract of carriage has
been made in a Member State, or the place of departure or
destination, according to the contract of carriage, is in a
Member State. In respect of carriage by sea within a single
Member State on board ships of Class A, Member States may
choose to defer application of this Regulation until four years
after the date of its application. In respect of carriage by sea
within a single Member State on board ships of Class B,
Member States may choose to defer application of the
Regulation until December 31, 2018. Some Member States
already made such choice like United Kingdom, Italy, Belgium,
and Latvia. Regulation applies to ships Class A and B from
December 31, 2012 in Croatia, Poland and France. Regulation
applies to domestic carriage and Class A, B, C and D vessels
from December 31, 2012 in Netherlands, Finland and
Denmark. Source:
http://www.gard.no/ikbViewer/Content/20663771/Member
%20Circular%2008%202012%20Entry%20into%20force%20
0f%20the%20Regulation%20EC%20N0%20392%202009.pdf,
February 10, 2013.

16 The European Union acceded to the Protocol of 2002 to the
Athens Convention, see Council Decisions of 12 December
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Furthermore, under the Regulation 392/2009 the
carrier who actually performed the carriage when
the shipping incident occurred shall make an
advance payment sufficient to cover the immediate
economic requirements proportional to the damage
suffered, within 15 days from the identification of
the person entitled to damages. In the event of
death, this payment shall not be less than EUR
21,000. The provision in respect of advance
payment shall apply if the incident occurred within
the territory of a Member State, or occurred on
board a ship flying the flag of a Member State or is
registered in a Member State. It will also apply if
the carrier is established within the EU"’.

Pursuant to Article 62 paragraph 5 of the CMC,
domestic passenger ship in international carriage
as well as foreign passenger ship entering/leaving
a Croatian port is required to maintain passenger
liahility insurance which meets the requirements of
the Regulation 392/2009. According to Article
615.a of the CMC, each carrier who actually
performs international carriage partly or wholly by
a ship entered into Croatian register of ships and
who is licensed to carry more than 12 passengers
must maintain insurance pursuant to Regulation
392/2009. At the request of the abovementioned
performing carrier, a formal certificate shall be
issued by the competent harbour master office
confirming that such insurance is in force in
respect of a particular ship®®.

2.4 Directive 2009/20/EC - Insurance of
Shipowners for Maritime Claims

Under Directive 2009/20/EC of the European
Parliament and of the Council of 23 April 2009 on
the Insurance of Shipowners for maritime claims
(the Insurance Directive)™, owners of ships flying

2011 (2012/2/22/EU and 2012/2/23/EU), 0]
12.1.2012, p.1-15.

Y This provision is inspired by the similar provision contained
in the 1999 Convention for the Unification of Certain Rules for
International Carriage by Air (Montreal Convention). The
European Union is a Party to the Montreal Convention. This
Convention is implemented in the EU law by the Regulation
(EC) No 889/2002 of the European Parliament and of the
Council of 13 May 2002 amending Council Regulation (EC) No
2927/97 on air carrier liability in the event of accidents,
(2002), 0J L 140, 30.5.2002, p. 2.

8 These provisions are introduced in CMC by the 2013 CMC
Amendments.

90JL 131, 28.5.2009, p. 128.

L 8,
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the flag of an EU/EEA State (including non-EU
ships), of 300 gross tonnage and above, are
required to maintain insurance or other financial
security to cover the majority of third party
maritime claims of the type described by the 1976
LLMC, as amended by the 1996 Protocol. All EU
Member States were obliged to bring into force
laws necessary to comply with the Insurance
Directive before January 1, 2012.

The Insurance Directive is transposed into Croatian
law by 2013 CMC Amendments introducing Articles
62 paragraph 8 and Articles 747.a-747.d. Owners
of ships are required to maintain appropriate
insurance pursuant to the Insurance Directive. This
obligation is imposed to owners of ships flying
Croatian flag as well as to owners of foreign ships
entering a Croatian port or an off shore objects
located in Croatian territorial waters or continental
shelf. It is also imposed to owners of foreign ships
operating in Croatian internal waters, territorial
waters or continental shelf. The existence of the
insurance must be proved by one or more
certificates issued by its provider and carried on
board the ship. Insurance certificate must provide
information as prescribed in the Insurance Directive
and CMC. Insurance cover provided by members of
the International Group of P&l Clubs shall he
acceptable as well as other effective forms of
insurance (including self insurance) and financial
security offering similar conditions of cover.
Insurance may be with or without deductibles. If
the insurance certificate is not carried on board, a
ship shall be detained in Croatian port and an
expulsion order shall be issued. This order shall be
notified to the Commission, the other EU Member
States and the flag State concerned.

2.5 Wreck Removal under 2013 CMC
Amendments

CMC Amendments adopted in 2013 introduce a
complete new chapter called “Raising and removal
of wrecks and sunken objects”"®. It contains

% part VIII, Chapter VI. (Articles. 840.a - 840.z) of the CMC.
See: Vesna Skorupan Wolff, Adriana Vincenca Padovan,
“Kritika vaZeceg i prijedlog novog pravnog uredenja vadenja i
uklanjanja podrtina i potonulih stvari” (,,A Critical Review of
the Positive Legal Regime of the Recovery and Removal of
Wrecks and Sunken Objects and the Proposal of a New One"),
Poredbeno pomorsko pravo, Vol 51, No. 166, 2012, p. 11-77.
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provisions regulating administrative and property
issues related to the removal of wrecks and sunken
objects. Although Croatia is not a State Party to
2007 Nairobi Wreck Removal Convention*, some
CMC provisions are inspired by solutions contained
in that Convention.
The owner of the wreck/other sunken object is
required to remove it*.
Owner’s liability for damage caused by the wreck is
strict with only few exemptions (Act of God,
intentional harmful act done by a third party,
harmful act of competent public authorities and
contributory negligence of the claimant). In case of
compulsory removal of wrecks/sunken objects
performed by the State, the owner is liable for the
costs of locating, marking and removing the
wreck?. His liability is unlimited.
Owners of a ship of over 300 gross tonnage which
is registered in a Croatian ship register is required
to take out insurance or other financial security to
cover these costs. Insurance cover must at least
correspond to the “other claims” liability limits
prescribed by LLMC 1976 as amended by 1996
Protocol*. A formal document (done in Croatian or
English language) confirming existence of such
insurance must be carried on board. It must
contain information required by the CMC. Insurance
cover provided hy a member of International Group
of P&l Clubs (evidenced by the Certificate of entry)
shall be acceptable, as well as other effective forms
of insurance and self insurance or other financial
security offering similar conditions of cover.
Furthermore, pursuant to Article 62 paragraph 7 of
the CMC, owner of a foreign ship of over 300 gross
tonnage entering Croatian internal waters or
adhering the off shore object in Croatian territorial

?! The Nairobi International Convention on the Removal of
Wrecks, 2007, was adopted by a diplomatic conference held in
Kenya in 2007. It provides the legal basis for States to remove,
or have removed, shipwrecks that may have the potential to
affect adversely the safety of lives, goods and property at sea,
as well as the marine environment. The Nairobi Convention has
not entered into force vet.

22 If the wreck or other sunken object is not removed for the
period of two years from the date of it's sinking, it shall
become property of the Republic of Croatia.

2 The removal of a wreck or other sunken object is compulsory
if such object represents a danger for the safety of navigation
or environment.

24 Other claims” are claims different from the claims for the
death or personal injury. Therefore, insurer's liahbility in respect
of wreck removal costs is limited.
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sea, is required to present evidence on existing
insurance coverage for claims related to locating,
marking and removal of wrecks. The amount of
insurance cover must at least correspond to the
“other claims” liahility limits prescribed for “other
claims” in LLMC 1976 as amended by 1996
Protocol (just the same as in respect of Croatian
ships).

2.6 Repatriation of Crew Members

Pursuant to Article 138 of the CMC, if a crew

member has been discharged from a ship during his
employment on board or after its termination
outside his port of boarding, the shipowner must
ensure his return to his place of residence
(repatriation of a crew member). If the shipowner
fails to do so, the return journey to crew member’s
place of residence shall be secured by the
diplomatic or consular office of the Republic of
Croatia at the expense of the shipowner from
whose ship the crew member has been discharged.
Therefore, the costs of the crew member's return
journey shall be borne by the shipowner. The
shipowner shall be entitled to recourse of expenses
from the crew member pertaining to his return
journey, when such crew member leaves the ship
without authorisation, causing termination of
employment, or if he leaves the ship as a
consequence of self-inflicted injury or illness
caused intentionally or by gross negligence. The
expense of a return journey of a crew member shall
encompass cost of accommodation, board and
transportation of said crew member from the time
of discharge from the ship to the time of return to
a place of residence®.
Under the Article 139.a of CMC, a ship operator is
required to maintain insurance or other financial
security covering repatriation costs of crew
members. Furthermore, a ship operator must
ensure that rules on crew members rights regarding
repatriation are on bhoard and available. This rules
must be drafted in English or other official
language used.

These CMC provisions represent implementation of

% The return journey shall also be deemed as provided if a
suitable task has been ensured for the crew member on a ship
bound for his port of boarding. In such a case, a crew member
shall be entitled to payment for the tasks completed on board,
see Articles 138-141 of CMC.
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the 2006 Maritime Labour Convention (MLC).
Croatia is a State Party to MLC®. This liability
insurance is commonly provided by standard P&l
Club insurance, just the same as shipowner's
liability for sickness, injury or a death of a crew
member?’.

2.7 Liability of Nuclear Ship Operators

CMC contains provisions on the liability of the
operator of a nuclear ship for the nuclear damage
(Articles 824-840). He is exclusively liable for
the nuclear damage. His liability is strict with some
exemptions (if the damage is caused by war,
hostility, civil war, rebellion, contributory
negligence of the claimant). Liability is limited to
the amount of SDR 100 million”. However, when a
foreign state whose flag the nuclear ship flies
provides a higher limit of liability, the operator
shall be liable up to said higher limit.

Nuclear ship operator is required to maintain
insurance, or other financial security covering his
liability for nuclear damage. Amount of such
insurance must cover prescribed limit of operator's
liability*°.

% MLC has entered into force on August 20, 2013. For the list
of ratifications, see
http://www.ilo.org/dyn/normlex/en/f?p=1000:11300:0::NO:
:P11300 INSTRUMENT ID:312331, page visited on February
10, 2014.

7 Shipowner's liability for death, injury of sickness of a crew
member is regulated by Article 145 of the CMC. There is no
provision in CMC requiring compulsory insurance in respect of
such liability. However, if such insurance cover is actually in
force, the direct action against the liability insurer is allowed
(Article 743 paragraph 2 of the CMC).

%8 "Nuclear damage" means loss of life or personal injury and
loss or damage to property which arises out of or results from
the radioactive properties or a combination of radioactive
properties with toxic, explosive or other hazardous properties
of nuclear fuel or of radioactive products or waste. "Operator"
means the person authorized by the licensing State to operate
a nuclear ship, or where a State itself operates a nuclear ship,
that State.

%9 SDR, Special Drawing Right, is an international value used
to provide a regular comparative evaluation by the
International Monetary Fund of the currency of member
nations. Value of a national currency will rise in SDR as the
value of the national currency rises on the world market, see:
www.imf.org, page visited on February 10, 2014.

30 pyblic nuclear chips owned by a State are exempted from
such obligation.
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2.8 Liahility of Boat and Yacht Owners to
Third Parties

Liability of boat and yacht owners for the death of
or personal injury to a third party is regulated by
the CMC (Articles 808-810). Principles of such
liability vary depending on the location and the
nature of the incident occurred.

However, compulsory liability insurance for
described damages in respect of boat and yacht
owners is prescribed by Articles 41-42 of the Law
on Compulsory Traffic Insurance®. Pursuant to
these provisions, the owner of a boat or a yacht
with engine power exceeding 15 kW, which is
entered in the appropriate boat or yacht register
pursuant to registration regulations, is required to
maintain insurance covering his liability to a third
party in the event of death, bodily injuries or health
hazard due to the use of the yacht/boat®. The
minimum amount of the insurance cover is HRK 3,5
million (app. 460 000 €) per incident (harmful
event). This sum may be raised pursuant to the
decision of the Croatian Government made upon
the proposal of the Croatian Financial Services
Supervisory Agency.

This liahility insurance is also compulsory in respect
of the owners of foreign boats/yachts entering
Croatian territorial sea.

3. ENFORCEMENT OF THE
COMPULSORY LIABILITY INSURANCE

There are at least three very important elements,
“legislative ~ weapons”  for  the  successful
enforcement of provisions on compulsory liahility
insurance. The first one is so called “direct action”-
action directa, the right of a third party who has a
liability claim against an insured to proceed directly
by suit against the insurer. The second one is the

*! Narodne novine” (,Official Gazette”) No. 151/2005,
36/2009, 75/2009, 76/2013). Although one could say that
this Act is not a source of (only) maritime Ilaw,
abovementioned insurance is without and doubt marine
insurance.

*2 The term , third parties” does not include persons on board
the yacht/boat causing the damage. Moreover, this term does
not include persons who sustained damage while being on the
sailing object other than the yacht/boat which caused the
damage.



—

6" INTERNATIONAL MARITIME SCIENCE CONFERENCE

[ J
IM:C

effective system of inspections of ships carried out
by competent flag sate and port state authorities.
Finally, the third element is related to fines
imposed against shipowners and other persons who
have not fulfilled their obligations in respect of
maintaining liability insurance. Each of three
mentioned elements shall be briefly elaborated in
following chapters.

April 28%-29t, 2014, Solin, Croatia

3.1 Direct Action (Actio Directa)

Pursuant to Article 743 paragraph 2 of CM(C, a
party suffering damage may claim damages directly
from the liability insurer if the insured is liable for
damages and up to the insured amount. However,
this direct action against insurer is allowed only in
two types of cases:

a) when such right of direct action is explicitly
prescribed; or

b) in respect of liability for death, personal injury
or health deterioration of a crew member™.
Therefore, the right to direct action is not
“automatically” allowed for compulsory liability
insurance. It should he explicitly prescribed for a
specific type of insurance. Under CMC such right is
not explicitly prescribed in respect of insurance of
shipowners for maritime claims® and of insurance
for repatriation of crew members*” It is worth to
mention that direct action is not prescribed under
relevant EU and international sources dealing with
these types of insurance - Directive 2009/20/EC in
respect of shipowner’s liahility for maritime claims
and MLC in respect of liability for the repatriation
of crew members. For other types of compulsory
liability insurance prescribed in CMC and relevant
international maritime conventions direct action is
explicitly allowed*.

** Abovementioned provision is introduced by CMC 2013
Amendments. Before this amendment, under CMC direct action
was permissible in respect of any compulsory insurance or
(voluntary) liability insurance for crew members.

4 Supra, Chapter 2.4. Moreover, Article 747.d of CMC
explicitly prescribes that direct action is not allowed in respect
of compulsory insurance of shipowner liability, except in cases
when this insurance is prescribed as compulsory by some other
CMC provision (for example, compulsory passenger liability
insurance).

*> Supra, Chapter 3.5.

* It should be noted that, under Article 982 of CMC, in the
disputes with international elements, the existence of the right
to direct shall be judged pursuant to the law applicable to the
obligation in question or law applicable to the insurance
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In a case of a direct action against insurer, he is
entitled to limit his liability (even if insured party
has lost such right). He may further avail himself of
the defences (other than the bankruptcy or winding
up of the assured) which the assured would have
been entitled to invoke. Furthermore, the insurer
may avail himself of the defence that damage
resulted from the wilful misconduct of the assured,
but the insurer shall not avail himself of any other
defence which he might have been entitled to
invoke in proceedings brought by the assured
against him.

Direct action against insurer in respect of liability
insurance of boat and yacht owners for the damage
caused to third parties is allowed pursuant to
Article 11 of the Law on Compulsory Traffic
Insurance.

3.2 Compulsory Liahility Insurance and
Inspections

Pursuant to Articles 165-178 of CMC, inspection of
foreign ships in the ports of the Republic of Croatia
shall be conducted in compliance with the
procedures established by the Paris Memorandum
of Understanding on Port State Control. While
conducting an inspection of a foreign ship, it shall
be established whether the ship is in possession of
valid documents with regard to the provisions of
inter alia international conventions and EU
regulations and directives elaborated in this paper.
Therefore, competent Croatian authorities shall
check the existence on board of prescribed
insurance certificates. These rules apply equally to
Croatian ships and other maritime objects. In case
that some certificate is missing on hoard, such a
ship shall be detained. All other measures provided
in Paris Memorandum may be taken too. Generally,
it could be concluded that such a ship shall be
deemed to be unseaworthy.

contract. Such provision is in line with the Regulation (EC) No
864/2007 of the European Parliament and of the Council of 11
July 2007 on the law applicable to non-contractual obligations
(Rome II), Article 18.
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3.3 Fines

Pursuant to Article 1016.e of CMC, an owner,
operator or a company of a ship operating without
certificate or other document evidencing existence
of compulsory insurance cover in respect of such a
ship, shall be charged with the fine of HRK 50.000
to HRK 150.000 (app. 6.600 -19.800 €). The
master of such a ship and the responsible person in
shipping company shall be charged with the fine of
HRK 5.000 to HRK 15.000 (app. 660 - 2.000 €)*’.

4. CONCLUSIONS

Various sources of Croatian maritime law
(international conventions, EU legislation and
domestic laws) contain provisions on compulsory
liability insurance of shipowner and other persons
operating the ship. One could notice that a number
of types of compulsory liability insurance are
significantly increasing. Compulsory liability marine
insurance, being a specific type of professional
insurance, becomes legislative and practical
standard in commercial shipping. The aim of the
compulsory liahility insurance is to ensure better
protection for victims. It should also contribute to
the elimination of substandard ships as well as to
the establishing more effective competition
between ship operators. Three important elements
may be (and in most cases they are) included in the
concept of compulsory liability insurance: direct
action against insurer, inspection of ships by port
states and flag states authorities and effective
system of fines in cases when rules on compulsory
insurance are not respected. The crucial role in
respect of providing such insurance is played by the
P&l Clubs. Therefore, each future step in this area
should be taken only with due coordination
between states, international shipping community
and P&l Clubs.

*’Special provision on fines for shipmaster is prescribed by
Article 1001 paragraph 1 in respect of ship carrying more than
2,000 tons of oil which does not possess an insurance
certificate or other financial security covering liability for
damages caused by oil pollution when it enters or leaves a
Croatian port or when it loads or unloads oil. The amount of
fine is HRK 5.000-50.000. Generally, system of fines has to be
established pursuant to obligations contained in international
conventions and EU legislation. For example, see Article 7 of
Directive 2009/20/EC.
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CMC and other Croatian domestic laws are in line
with applicable international conventions, EU laws
and widely accepted legislative standards dealing
with this subject-mater.
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ABSTRACT

A model of lifelong learning known as Special education programme for seafarers has been offered by Croatian
universities from March 2011. It is an alternative programme which enables participants to meet requirements for the
award of vocational competency certificates for the highest ranking positions on board the ships. According to IMO
model programmes Special education programme for seafarers in marine engineering contains course Fuels, Lubricants
and Water. One of the topics covered in the course is industrial water treatment. Participants have practical experience in
the field and they are familiar with significance of achieving the adequate water quality, water pH being one of
important parameters. However, to the question why is necessary to adjust pH of boiler water, participants answer that
water becomes acidic at higher temperatures. In order to rectify this spread misconception, concept of chemical
equilibrium has to be introduced. In this paper we propose the use of analogy in order to qualitatively explain
temperature dependence of ionic product of water to students who graduated from high school some time ago and
therefore may have insufficient background in chemistry.

KEY WORDS

maritime education, teaching/learning chemistry to maritime students, boiler water treatment, chemical equilibrium.

1. INTRODUCTION

One of the enrolment requirements for Special the enrolment, with averagely 21 years of pause in
education programme for seafarers in marine formal education. Using the criterion of age, they
engineering is a minimum of 36 months of are ,adult learners”, because they are 25 or older.
aggregated sea service as an engineer officer in The average age of participants at the beginning of
charge of a watch in the engine room with the the programme was 40 years. Adult learners'
machine propulsion power of 750 kW or more. characteristics are different from those of the
Therefore participants belong to so-called non- traditional students and faculty in higher education
traditional students since they delay enrolment (do has a responsibility to expand their repertoire of
not enter postsecondary education in the same teaching methods [1]. The usage of analogies has
calendar year that they finished high school). Only been recognised as one of the successful teaching
4 % of 73 participants who completed programme methods for adults [2].

until 2014 graduated less than 10 years ago before
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The actual sophisticated ship technology based on

the automatisation of
processes requires understanding of all the
segments of ship exploitation.
Basic knowledge of natural, technical and
information sciences provides the
understanding of these processes, needed for the
management level. Such
knowledge  enables  higher  degree  of
professionalism as well as the
alternative  thinking  which  surpasses the
operational understanding of a
process.

Special education programme for seafarers in
marine engineering does not contain Chemistry
course. However, hasic knowledge of chemistry is
important for studying the specialised courses
needed for profession in an efficient way. Since
students have spent at least 3 years on board the
ship, they are familiar with practical aspects of
water treatment. The goal of the course Fuels,
Lubricants and Water is to correlate their
experience and basic science.

Understanding the physical and chemical properties
of water is essential for grasping why certain
chemicals and procedures are used. One of the
major elements of boiler water treatment is
maintaining boiler water pH slightly alkaline to
control corrosion. The acid-base behaviour of water
is related to the chemical equilibrium, central
concept to quantitative discussion of most
chemical phenomena. At the same time, chemical
equilibrium has been considered as one of the most
difficult chemistry concepts to learn [3]. It is a
complex concept which cannot be mastered unless
numerous concepts such as mole, concentration,
stoichiometry, physical behaviour of gases are fully
understood.

Use of analogy is one of the ways to accomplish
basic understanding of the chemical equilibrium
[4,5]. Analogies enable chemical concepts to be
conveyed in a form that students can relate to.
They provide visualisation of abstract concepts,
help students to build conceptual bridges between
new information and what they already understand
and they motivate students to actively participate
in the learning process. It is important to select a
familiar domain (“analog” domain) with objects
related to each other in the same way as objects in
the domain to be learned (“target” domain). In
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order to be efficient teaching method, the analogy
has to be accepted by students who must have
prior knowledge of the “analog” domain [6].

2. A COMMON MISCONCEPTION: IF PH OF
WATER IS 7, WATER IS NEUTRAL

Water is amphiprotic, water molecule may act as an
acid by donating a proton to another water
molecule acting as a base. It is an example of an
autoprotolysis equlibrium:

2H20 2 H30++ OH (1)
Two reactions are proceeding, one to the right
(formation of hydronium ions and hydroxide ions
from water) and the other to the left (hydronium
ions and hydroxide ions react to form water). The
change from left to right in the equation is called
the forward reaction, and the change from right to
left is the reverse reaction. At the beginning of a
reversible process reactants react to form products.
The amount of reactants decreases and
consequently the forward reaction slows down. At
the same time the product amounts increase and
the reverse reaction speeds up. Eventually the rates
of forward and reverse reactions become equal. The
system has reached equilibrium: hoth, reactant
(water) and products (hydronium and hydroxide
ions) are present but their concentrations no
longer change with time. Although apparently
nothing happens since there is no net change, the
chemical equilibrium is a dynamic process in which
both reactions are occurring, but changes in one
direction are balanced by changes in the other.

Like any other equilibrium process, autoprotolysis
of water can be described quantitatively by an
equilibrium constant, in this case autoprotolysis
constant. Autoprotolysis constant is given by the
following expression:

a(H30%)a(0H™)

K= al(H0)

(2)

where @ is the activity, a kind of “effective”
concentration. Water activity is almost exactly one
and in very dilute aqueous solutions, activities can
be replaced by concentrations. In pure water no
other ionization processes are significant and the
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term autoprotolysis constant is synonymous with
"ionic product’, K, [8]:
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Kw = [H50"] [OH] (3)
Value of ionic product of water provides
information on composition of equilibrium mixture.
In pure water, for every hydronium ion formed,
there is a hydroxide ion formed as well, so
concentrations of Hs0" and OH" are equal. Therefore
[OH] term in the K, expression can be replaced hy
[Hs0%] or [H'] since hydronium ion is often shown
simply as H':

[H]? =K, (4)
Magnitude of Hs0" concentration in aqueous
solutions can vary over a wide range from 10 mol
dm™ to 10" mol dm™. To express values more
conveniently, pH scale is extensively used, where

pH = - logyo [H'] (5)

By taking logarithms of the expression (4), we get:

pH =% pKi, (6)
At 25°C value of pK, is 14 and the calculation
produces well known value of 7 for neutral pH.
When a system at equilibrium is disturbed by a
change in concentration of one of the components
(adding or removing hydronium or hydroxide ions)
at certain temperature, system responds in a way
that tends to minimize the effect of the
disturbance. The equilibrium concentrations of
components change, but value of the equilibrium
constant does not change. Addition of hydroxide
ions will cause a shift of equilibrium position,
equilibrium mixture will contain less hydronium
ions, but their product remains 1x10™,

Unlike the changes in concentration, volume and
pressure, temperature affects equilibrium constant.
lonic product of water increases as temperature
increases. However, regardless the temperature, in
the case of the pure water always the same number
of hydronium ions and hydroxide ions are present
and water remains neutral. The neutral value of pH
is calculated from K, meaning that at higher
temperatures neutral pH is lower than 7. For
example, at blood temperature, 37°C, when pK, is
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13.68 neutrality corresponds to pH = 6.84, and at
100°C, neutral pH is 6.14 [7]. Associating
neutrality with pH 7, acidity with pH lower than 7
and alkalinity with pH higher than 7 is widely
spread, and even in some textbooks about
industrial water treatment, wrong statement that
water becomes acidic at higher temperatures
appears.

3. DESCRIPTION OF THE ANALOGY

Three key aspects of chemical equilibrium:
incomplete reaction, reversihility and dynamics are

difficult for students to understand [9].
Consequently, ~many misunderstandings are
observed. Students often believe that at

equilibrium the concentrations of the reactants and
products are equal, that the rate of the forward
reaction increases with time until the equilibrium is
established, they fail to discriminate between rate
and extent and demonstrate an inabhility to judge
how equilibrium  constant changes with
temperature.

A full grasp of the chemical equilibrium concept is
possible only if students have studied chemical
thermodynamics which is not a part of marine
engineering curriculum. Furthermore,
thermodynamics treatment demands dealing with
mathematical formulas, against which the majority
of students show great resistance [10]. Also,
introducing the concept by focusing on low-level
details can make understanding of the concept
more difficult due to the perceived complexity and
chemistry jargon and it is unlikely to be interesting.
Hence a kinetic introduction of chemical
equilibrium has been used.

In order to increase the effectiveness of teaching
chemical equilibrium, a number of analogies
(dancing couples, two groups throwing the
balls/apples back and forth, fish between two
aquariums, hees in a beehive, sugar in tea, busy
highway being some of them), suitable for
different student population have been proposed
over the years [5,11].

Analogy presented here is developed by Marin
Becerra et al. [12]. Familiar domain is a system of
two interconnected containers filled with water.
This “hydraulic” analogy is appropriate since
students are familiar with basic physical and
mechanical properties of liquids used to illustrate
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chemical behaviour. Original familiar domain is
slightly adapted to a system of two interconnected
barrels filled with rum. A daily tot of rum has been
handed out to all seafarers by Royal Navy for more
than 300 years and it is a well known naval
tradition [13].

The rate of rum flowing into and out of barrels can
be mapped to the forward and reverse rates of a
reversible chemical reaction [12]. The rate of a
chemical reaction can he expressed in a simplified
form:

V=kR (7)

where k is the rate constant and R is the overall
concentration of reactants.
Similarly, the rate of rum coming out through the
tube is proportional to a constant related to the
cross section of the tube, g and height of the rum
in the barrel, h:

V=gh (8)

In a blackboard drawing (Figure 1) two barrels
drain into each other at the same time which could
not happen in reality, but students are aware of
that from experience.
The rate of draining of fully filled barrel will be the
highest at the beginning and will decrease as the
liquid height decreases, similarly to the rate of
forward reaction. The rate of draining of the
initially empty barrel will increase as liquid level
increase, similarly to the rate of reverse reaction
[12]. Eventually both barrels will be filled and
drained at the same rate and, likewise no change in
concentration of reactants and products at
equilibrium is heing observed, the amounts of
liquid in each barrel are different, but stay the
same. Furthermore, each barrel is drained and
filled simultaneously; rum circulates between two
barrels so the process is dynamic.
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Figure 1. [llustration of the chemical equilibrium

by two barrels filled with rum circulating between

them. Once the equilibrium has heen reached, the
amount of rum in the barrels remains constant.

To illustrate the effect of adding or removing
reactants or products from system at equilibrium,
discussion about effect of removal or addition of
rum from barrels can be used [12]. Removal of rum
from the top of one barrel will decrease the speed
of its draining in comparison with the speed of its
filling. Consequently the level of rum in that barrel
will increase and the level in the other barrel will
decrease until new equilibrium state is attained.

A change in temperature influences the rate of
chemical reactions. The rates of most chemical
reactions increase as the temperature rises. An
increase of temperature will lead to increase in
rates of both reactions (water dissociation and
formation of water), but not to the same extent.
Dissociation of water is an endothermic process, it
absorbs heat, and formation of water from
hydronium ions and hydroxide ions is an
exothermic process, it releases heat. At equilibrium
at a certain temperature, the heat effect is zero.
The increase in temperature favours the
endothermic direction. Consequently, at higher
temperatures  equilibrium  concentrations  of
hydronium ions and hydroxide ions hoth rise in
comparison  to  concentrations at  room
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temperature, leading to higher value of the
equilibrium constant.

In familiar domain [12]., if two barrels contain the
same amount of liquid, the barrel with the wider
tube will drain faster. Widening both tubes will
increase both draining rates, just as increase of
temperature will increase the rates of hoth
reactions, but effect will be more pronounced for
barrel with bigger difference in constant g. Uneven
shifting of g will change the original ratio of rum
levels, which corresponds to the value of
equilibrium constant.

4. CONCLUSIONS

With the increasing number of non-traditional
students, faculty in higher education has a
responsibility to use different approach to teaching
in order to achieve effective learning. Knowledge
of basic chemical concepts related to professional
practices provides students with a solid background
and enables them to understand practical
procedures. The usage of analogy is an appropriate
teaching method for adults. The analogy proposed
here could facilitate understanding of chemical
equilibrium, essential for understanding many
other topics in chemistry, acid-base behaviour
being one of them.
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ABSTRACT

In maritime's practice, dielectric materials, as a part of ship’s systems, are under significant influence of different
factors. The most influential factors, which are responsible for material's selection, are the area of application, operating
frequency range, predictable temperature range and moisture of the environment (operating atmosphere). If other less
important factors are in tolerable/acceptable range, it is necessary to select optimal material based on dominant
influential factors. Based on the fact that dominant factors contribute directly to the value of the relative dielectric
constant (permittivity), and the relative dielectric constant is the material's characteristic, a material is numerically
represented by the value of it. Numerical simulation of the mentioned factor’s influence to the complex relative dielectric
constant is simulated in the paper. Program package Octave (compatible with Matlab) is used for the simulation.

KEY WORDS

dielectric materials, complex relative dielectric constant (complex permittivity), material's selection.

1. INTRODUCTION

Dielectric materials are widely used in maritime is important to understand how chemically-
technology. Primary function of dielectrics is to be adsorbed moisture  degrades the reliability
used for electric insulation, from electronics to performance and the electrical properties of the
electrical machines and energy distribution. dielectrics in order to prevent problems or to
Dielectrics are used in fiber optics communication include in the design process tolerance for such
and internet systems, as liquid crystals in LCD OCCurrences.

technology, as substrate and packaging of integral Frequency was in the scope in [7 - 13].
and electronic  circuits.  Furthermore, ~ some Temperature, as a single parameter, was in interest
materials exhibit dielectric properties, such as of research in [14, 15].

piezoelectric cgramics. ' ‘ Since dielectrics can be under the influence by
Impacjt of different parameters to dlelectn‘c multiple factors at the same time, there were
materials was >Cope .Of many references. In th{S researches, which considered influence of the
paper, there are divided by parameters of their combinations of factors. Combination  of
SCOpe. temperature and frequency impact to dielectric’s
The moisture’s impact to dielectrics is researched in properties is considered in [16 — 18]. Combination

[1 - 6]. Due to moisture in marine environment, it
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of moisture and frequency was considered in [19 -
21].

It can be seen, from various titles that research
interests are very dispersed and depend on the
application. There are no general considerations.
The henefits of inclusion of the impact factors to
design of dielectrics are economical, and in
prevention of casualties and environmental
damage.

In this paper, impacts of moisture, temperature
and operating frequency to complex relati