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BUSINESS STRUCTURES AT A MARITIME ENTERPRISE

Abstract. Research presented in this paper aims to develop a methodology to
depict organizational structures of transport and to depict organizational structures with
some methodology. The goal is to make it possible to compare different organizational
structures of maritime transport services diagrammatically and to analyze the role of the
organizational structure in association with usability of maritime transport. With various
business modeling methodologies reviewed, the methodology used in this paper is based
on UML (Unified Modeling Language). Unified Modeling Language is originally deve-
loped for object-oriented software engineering. Most important and relevant diagrams
can be selected so that the aspects that are to be modeled are rationally presented
because it is time- and resource consuming. The most basic diagram — class diagram can
present static structures, and the most basic one to present dynamic process is activity
diagram. It is useful because this provides a powerful analytical method to create
diagrams from various data and information sources. With data and information
collected from literature, as a first attempt, generic diagrams are created to present
developments of maritime transport organizations from one representing fairly simple
transport enterprises to another representing typical modern transport undertaking.
Several diagrams are created to represent various complex organizational structures of
transport with a focus set on users’ points of view. The method based on UML enables
simple and easy-to-understand diagrammatic comparison of various organizational
structures with a large extent of flexibility. It enables successful presentation of evolution
of the organizational structure. The user-focused presentations and a comparison of them
highlights that the organizational structure, especially whether there is a system
integrator from users’ points of view, does have a strong influence on usability.
Especially important is the reasonable construction of the structure for the enterprises of
maritime transport. This is due to the fact that the competition in the industry is very
high. Structure errors are costly for owners and lead to the need to exit the market.

The user-oriented structure shows that the service structure from users’ points of
view can be useful tool for management, communication, planning and rebuilding
transport company on different stages of development. Proposed methodology makes it
possible to present various organizational structure with a big extent of flexibility. This
means that various ways of presentation based on different focuses is made possible. This
can serve also as a strong communication tool among various stakeholders. Proposed
method can also be applied to different occasions, such as integration.
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With users’ viewpoints embedded in the diagrams, relationships between different
levels of usability and differrent organizational structures, especially the existence of
system integrators, are visually depicted. This methodology can be used to improve user
experiences of marine transport through organizational approach.

Keywords: methodology, organizational structure, business structure, maritime
transport, usability.
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BIBHEC-CTPYKTYPHU JJIA HIAITPUEMCTBA MOPCBKOI'O TPAHCIIOPTY

Annomauin. Jlocnioxcenns, npedcmasieni 6 yiil cmammi, CHPAMOBAHI HA PO3-
PpobKy Memooonozii nobyoosu OpeaHizayitimux CMpYKmMyp HIONPUEMCING MOPCLKO2O0
Mpancnopmy ma BUABLEHHA OpP2AHIZAYIUHUX CMPYKMYp 34 O00NOMO2010 NeBHOI
memoodonoeii. Mema nonseae 6 momy, wobd 3podoumu cxemamuine NOPIGHAHHA DIZHUX
OP2AaHI3AYIHUX CIMPYKMYD MOPCLKUX MPAHCNOPMHUX NOCLYe Md HPOAHANi3y8aAmu poib
Op2aHi3ayitiHOi  CMpYKMypu y 363Ky 3 3pPYUHICIIO GUKOPUCMAHMA MOPCbKO20
MPAHCnoOpmy. 3 oensdy Ha pizni Memooonozii OizHec-MOOeNI08ARHS, MEMOOON02I,
suxopucmana 6  danomy dokymenmi, bazyemocs ha UML (Unified Modeling Language),
OCKITbKU Ye  NOMYIHCHUL aHATTMUYHULL Memoo 05l CMEOPEHHs diazpam 3 PisHUX 0cepen
Oanux ma ingopmayii. 3 oanux ma ingopmayii, 3i6panoi 3 aimepamypu, K nepuia
cnpoba, cmeopIoIOMbCs 3a2abHi dlazpamu, wo 003601810Mb GI00OPAUMU €80IOYIT0
OI3HeC-CmpyKmypu MOPCoKUX MPAHCROPMHUX OP2aAHI3ayill 610 0OHIEL 3 00CUMb NPOCMUX
Gdopm 00 iHwol, WO NpeoCmasnsiE MUNnose Cy4acHe MpAaHCHOPMHe RIONPUEMCINGO.
Cmeopeno Oekinvbka oOiazpam OJisi NPeOCMAGIeHHS DISHUX CKIAOHUX OP2aAHI3AYItIHUX
CMPYKmMyp MpAHCNOpmy 3  (OKYCOM, BCMAHOGIEHUM 3 MOYKU 30pY KOPUCHIYBAUIS.
Memoo, 3acnosanuii na UML, 0o3gonsic npocme i 3po3ymino cxemamuytne NOPIGHAHMSA
PIBHUX OpeaHi3ayilinux cmpyKmyp 3 6eauxoio mipoio enyykocmi. Lle 0oszsonsae ycniwino
300pazumu  egonoyito  opeanizayiunoi cmpykmypu. Cmpykmypu, OpIi€HMO8aHi HA
Kopucmyeaua, ma ix NopigHAHHS NIOKPecaioiomb, WO OpeaHi3ayitina CMpYyKmypa,
0COOIUBO NPU HASIBHOCME CUC-MEMHO20 THMe2Pamopa 3 MoKy 30py KOPUCy8ayis, Mae
CUTIbHUL 8NIUE HA 103a0iimi.

Knrouoei cnosa: memooonocis, opeanizayitina cmpykmypa, cmpykmypa 0iznecy,
MOPCOKULL mpancnopm, 103a0inimi.
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BU3HEC-CTPYKTYPbI AJIA IIPEITPUATUA MOPCKOI'O TPAHCIIOPTA

Annomayusa. Hcciedosanus, npedcmasientvie 8 9mMoll Cmamve, Hanpasiensvl Ha
paspabomky memoooaocuu NOCMPOEHUS OP2AHUZAYUOHHBIX CHPYKMYD Npeonpusimuil
MOPCK020 MPAHCROPMA U BbIAGIEHUE OPAHUSAYUOHHBIX CIPYKIYD C NHOMOWbIO onpede-
nennoll memoodonoeuu. Llenv cocmoum 6 mom, umobsl coerams cxemamuieckoe cpasHe-
HUSL PA3TUYHBIX OP2AHUBAYUOHHBIX CIPYKIMYP MOPCKUX MPAHCROPMHBIX YCIye U NPOaHa-
JUBUPOBAMDb POTb OPLAHUZAYUOHHOU CIMPYKMYPLL 8 CA3U € YOOOCMEOM UCHONbI0BAHUS
MOPCK020 MpAHCNOpmMaA. Yuumuleas paziuyHvle Memooonocuu OUHec-mooeruposans,
Memooonocus, UCHONb306AHHAS 6 OanHol cmambve, Oazupyemcsi na UML (Unified
Modeling Language), nockonvbky 3mo MOWHbIL AHATUMUYECKUT MemOoO O CO30aHUsL
ouaspamm U3 paziuuHbIX UCMOYHUKOG OaHHbIX U uHopmayuu. U3 Oanuvix u
unpopmayuy, coOpaHHol U3 IUMEPAmypsl, KAk nepedasi NONbIMKA, CO30a0mcs obujue
ouazpammel, NO3BONSIOWUE  OMPAZUMDb  IGOTIOYUIO  OUBHEC-CIPYKIMYPLL  MOPCKUX
MPAHCNOPMHBIX Op2AHU3AYULL OM OOHOU U3 OOCTHATMOYHO NPOCMbIX (Gopm K Opyeoll,
npedcmasnsiowet munuuHoe cospementoe mpancnopmuoe npeonpuamue. Co30aHo
HECKONbKO OUazpamm Ofisi NpeoCmasieHusi PA3IuUYHbIX CIONCHBIX OP2aAHUBAYUOHHBIX
CMpYKmMyp mpaucnopma ¢ QoxKycom, YCMaHOGIEHHbIM C TOYKU 3PEHUs. NOTb308AMENell.
Memod, ocnosannviii na UML, noszeonsem npocmoe U NOHAMHO CXeMAMUYEcKoe
CPABHEHUSL PA3TUYHBIX OP2AHUZAYUOHHBIX CIPYKMYD ¢ OOTbWOU Ccmenenvlo 2UOKOCHU.
Omo noszgonsiem YcnewiHo u300pa3umb 3GOMOYUIO  OPSAHUZAYUOHHOU CHIPYKIIYDbL.
Cmpykmypbl, OpueHmupo8anuvie Ha NOAb308AMENS, U UX CPAGHEHUe NOOUEPKUBAIOM, YMO
OpPeAHU3AYUOHHASL CIMPYKMYPA, 0COOEHHO HANUYUE CUCTHEMHO20 UHMEeSPpAmopd ¢ MoyKu
3peHust NoIb308amenell, UMeem CulbHoe GIUsHUe HA 103A0UTUMU.

Knwuesvie cnosa: memoodonocus, opeaHu3ayuoOHHAs CMPYKmMypd, CHMpyKmypa
OusHeca, MOPCKOU Mpaucnopm, 103a0UIUMU.

Problem statement.
Organization and institutionalization are
one of the most important aspects of
maritime transport because of its labor-
intensive and mass-scale nature (Figure
1 and  Figure 2). As seen in the next
material, research has been carried out
focusing on them, but few of them
focused on the viewpoint of the users.
Many of them focused on economic
efficiency, relationships between
authorities and operators, privatization
and involvement of private financial
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resources, as well as rise of international
transport operators.

The user’s points of view are,
however, important to evaluate easiness,
usability and user-friendliness  of
maritime transport. A simple and easy
transport service system can attract more
of potential customers by offering better
user experiences. This is especially
important in the context of modal shift
because transport is one of the susta-
inable transport modes.
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In addition, as the number of
international relations tends to increase,

longevity

simplicity is gaining more importance
(Figure 3).
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Figure 1. The Effect of Institutionalization Processes on Long-term Success
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Figure 3. The drivers of effective structure building in the user’s points of view
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As the German, Swiss and
Austrian has demonstrated [2; 4; 8], to
offer a better wuser experience,
organization is one of the most
important factor. However, methodology
to identify and improve organizational
structure from users’ points of view has
not yet been well established in a
systematic manner. Description of the
organizational structure has been relying
on text, or at most on organizational
diagrams. In the context of developing
countries, integration of existing
informal transit to more organized
transport before extensive diffusions of
intermodality is an important issue so
that transport serves as a real modal
choice to avoid unwanted problems such
as downtime, extra costs and pollutions.
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The aims of this paper are to
develop a visual methodology of
representation organizational structures
in a complex, to apply this methodology
to  describe the evolution of
organizational structures, to apply this
methodology to compare the easiness of
transport services from the viewpoint of
the orga-nizational structure.

Review of the last research
and publications. Restructuring the
organizational structure of transport has
been made repeatedly and it is
documented often in a context of
transport history [e.g. 1; 2]; but the focus
is not set on the organization in this kind
of literature. Recent changes and their
impacts are summarized and analyzed in
many of the literature [2; 3; 4].
Comparative approaches have been
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taken by many [2; 8; 9], but some
focuses on a single country [2; 3; 8]. A
number of studies have been carried out
onto operators’ efficiency in relation to
the organizational structures. Many of
them have focused on operational or
economic efficiency [2; 4].

While the  aforementioned
literature stands more on the points of
view of the authority and operator,
several literature deal the issues around
the organizational structures more from
the viewpoints of the users [3].

Various methodologies for bu-
siness modeling have been developed,
and many of them have advantages and
disadvantages. To present organizatio-
nal structures, certain methods have
strengths to model complex structures of
an organization embedded within it,
while easiness to understand the diagram
is often compensated. Some of the
methodologies have been used for long
time, while many of the latest metho-
dologies originate in operations rese-
arch, computerization of business pro-
cess, and management research.
Dynamic and Static models Haga [10]
presents a good overview of business
modeling  that is  related to
computerization of business process.

Organigramm  (Organizational
chart) is a visual representation of the
structure of an organization with orga-
nizational unit and relationships
represented in the diagram [e.g. 11]. The
organigramm  has relatively long
tradition compared to the other methods
of business modeling. It appears to come
from the need of the company to
visualize the organizational structure.
The characte-ristics of the organigram
are that it represents the static
structure of an organization, and it does
not tell about the dynamic business

process, as well as other information
represented by time, money, each entity
represented in the organigram is
typically an organizational unit, but
some important indivi-dual in the
organization is often represented by his
or her position as one entity, hierarchy,
relationships and lines of authorities
among each organizational unit are
represented with line, but some
organigram does not explicitly represent
such relationship, and its syntax is easy
to understand [e.g. 12]. Thus, in the
construction of business structures, there
are a number of tools, each of which has
its advantages and disadvantages.

Tasks of research. The aim of
the work is to analyze existing tools of
building the maritime enterprise
business structures and choose the most
effective of them.

The basic material of research.
The management of maritime transport
enterprise expects the fulfillment of
organization function. This process does
not end at the stage of enterprise
creation. For the viability of the marine
transport company, it is necessary to
change in line with changes in the
environment constantly. This also
applies to the business structure, which
is the main form of existence of the
enterprise.

Some of the tools to the buil-
ding maritime enterprise business
structures are organigram Vuchic and
van de Velde [9] both constructed a very
similar concept with three different
levels, which inherit the concept of
organigram such as presenting hierarchy
and relationship. This presentation is
abstract and generalized. According to
them, transport has to incorporate the
three levels: «strategic», «tactic» and
«operational» levels. Strategic level
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refers to the high-level and often
includes political decision-makings on
long-term transport policy. According to
van de Velde, this includes setting up
targets such as profitability, and area
coverage and connection with other
transport modes (intermodality).
Tactical level refers to the mid-term

planning asso-ciated with the service.
Operational level refers to the sales
activities, produc- tion activities such
as infrastructure management, vehicle
rotation and maintenance as well as
personnel rotation and maintenance. The
concept is summarized in Figure 4.

By Van de Velde
Decision ..
levels General Decisions By Vuchic
description software hardware
General aims
Police
What do we Market
. want to Profitability Implement policies
Strategic . . .
Level achle\fe? General Service to integrate dpor-
Long period (5 Characteristics to-door services
years) Area
Target groups
Intermodality
Which services Detailed

can help to service characteristics Plan networks
Tactic Level achieye these Fares ' using optimal
aims? Image Vehicles modes and
Medium period | Additional Routes technology
(1-2 years) Services Timetable
Sales
How to produce Sellin . .
Operational | these services? activitifegs Production Orgar'nze efficient
Level Short period Information | Infrastructure services by one
(1-6 months) to the target or more providers
groups

Figure 4. Three layers in organizaiton of transport by Vuchic and van de Velde
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Flowchart is a classical method
of visualization any sort of process in a
flow. One of the typical applications is
to visualize the process that is carried
out in software, but application to the
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business process is widely sought. The
characteristics of the flowchart are that:

—it can visualize the dynamic
process, including conditional
statements, temporal delay, and input
and output;
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— it is used widely in the world,
and the syntax is standardized nationally
and internationally;

—but it cannot visualize the
static structure of the organization.

Some charts can present diffe-
rent divisions of the organization so that
a complex process that is difficult to be
handled only with the classical flowchart

can be depicted. But they cannot visua-
lize the structure of the organization
[11]. Some approaches are used to
analyze the business typically with a
perspective to develop management
system. The approach is useful when the
business is analyzed in a macroscopic
way to design an information system

(Fig. 5).
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Figure 5. Modeling processes
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Integrated Definition methods
were initially intended to be used in
system engineering in the 1970s. Most
relevant to Dbusiness modeling is
Function Modeling, Data Modeling,
Process Description Capture and
Object Oriented Design. The most
useful for the organization modeling is
IDEFO Function Modeling because it
enables the users to present «what is
done» in the functional structure.

Some charts only allow visuali-
zing the business process. Any sort of
structure embedded in the business such
as the functional structure of the
institution cannot be visualized with
these methods.

Unified Modeling Language is
originally developed for object-oriented
software engineering, while efforts have
been made to apply it to the business
modeling. UML consists of 14 diagrams,
subdivided into seven structure diagrams
and seven behavior diagrams. Most
important and relevant diagrams have to
be selected so that the aspects that are to

<<container>>

be modeled are rationally depicted
because it is time- and
resourceconsuming. The most basic
diagram presenting static structure is the
class diagram, and the most basic one to
depict dynamic pro-cess is activity
diagram [13]. It applies to dynamic
problems arising in complex social,
managerial, economic, or ecological.

Class diagram is used to model
the static relationship between various
objects and thus this fulfills the
requirements. The class diagram consists
of several important elements: Class,
Association, Generalization,
Aggregation, Composition, and
Package. Class is the most important
element of the class diagram and shown
by a rectangular. The basic version
consists of three compartments (Figure
6): the one on the top is for the name of
the class, the one in the middle is for
properties, and the one on the bottom is
for operations. The pro-perty
compartment is used to describe
variables or parameters.

Vehicle

Mode:

+ load/upload
+distance
+timespent

Type:

+haul cost
+delivery cost

A}
\

<<business

rule>>

<<role>>

<<business
rule>>

Type:
Status:

Insurance
Calculate duration

<<business
rule>>
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Figure 6. Class diagram for transport structures
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The operation compartment is
used to describe the actions that this
class can carry out.

Class/Entity

T
’
,

’

The name compartment is
mandatory, but the other compartments
are optional (Fig. 7).

==

Association

Cardinality

BRRE =

[ List of transport services ] Product

Suppliers

Figure 7. Technical Architecture Model
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UML modeling can be using for
different processes. UML offers a large
extent of flexibility for modeling, but
using just a few of the pre-defined
UML’s functions is enough to presen-
ting the organizational structures of the
maritime transport. The class diagram is
more useful, and among its functions
following ones:

- Class is used to depict the
elements within the organizational
structure. Such element can be a
stakeholder, a service, or any other
object that is needed for transport.

- These are connected by
association. The multiplicity and the
roles are written on the both ends of the
line showing associations.

- Where necessary,
generalization, aggregation and
composition are used to show the part-
whole relationships.

- Package is used to depict an
organization / institution or a unit within
an organization.

These demonstrates that the
UML-based methodology is useful to
present complex organizational structure
of maritime transport based on various
competences, products (services) and
stakeholders embedded within it. Seve-
ral potential use of this is identified
through this process. First, comparison
of similar but different organizational
structure of maritime transport in a
visualized manner is made possible.
This is wuseful to  understand
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characteristics, advantages and
shortcomings embedded within
organizational structures, as well as to
gain a good overview. Second, this
UML-based method can be used to
identify potentials for improvements of
the organizational structures and this
will make it possible to identify
possibilities  for changes in the
organizational structure. As this is a
visualized method, this will also be a
useful tool for communication among
different stakeholders.

The user-oriented UML diagram
shows that the service structure from
users’ points of view can be useful tool
for management, communication,
planning and rebuilding transport
company on different stages of
development. The  UML-based
methodology makes it possible to depict
various organizational structure with a
large extent of flexibi-lity. This means
that various ways of depiction based on
different focuses is made possible. This
can serve also as a  strong
communication tool among various
stakeholders. The evolution of the
organizational structure depicted with
this UML-based methodology

demonstrates that an understanding of
the development of organizational
structure is made possible in a visualized
manner. The UML-based method can
also be applied to different occasions,
such as integration. With users’
viewpoints embedded in the diagrams,
relationships between different levels of
usability and different organizational
structures, especially the existence of
system integrators, are visually depicted.
This metho-dology can be used to
improve user  experiences of marine
transport through organizational
approach.

Maritime  transport is  an
important sector of economy and a link
in the global, regional and local supply
chains. Policy making is implemented
under conditions of multiple objectives
in an environment characterized by high
complexity. The above creates the
requirement of powerful and flexible
decision support structures, able to cope
with the challenge of the specific
environment, the multiple and often
non-monetised  objectives and the
incorporation of multiple stakeholders in
the decision making process, in need of
facilitating consensus building.
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