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Abstract
Ocean shipping transportation has been studied mainly from an economic and management
point of view. This article follows an operations management approach, adopting a Business
Systems Engineering methodology with the assistance of process modeling. It aims to identify,
understand, and document the factors or activities within the ocean shipping management compa-
nies via the creation of Generic Systems Model (GSM). Two case studies from different sectors —
dry bulk and liquid bulk — assist in the validation of the model.

The ocean shipping industry is a sector of
increasing importance in world trade as it is
the only mode that is used for the transport of
large consignments and offers the cheapest and
most cost-effective transportation compared to
rail, road, and air. Almost 90 percent of the
European Union’s trade with other countries
and over 30 percent of the intra-community
trade is done with sea transport (ESPO 1997),
and approximately 60 percent of all interna-
tional U.S. shipments move by water transpor-
tation (Murphy et al. 1991). The extensive us-
age of ocean shipping transportation reinforces
the significant role of ocean shipping compa-
nics within the supply chain system context
since there is a relationship between the effi-
ciency and effectiveness of these companics
with that of the supply chain.

Until now, the occan shipping industry has
been studied mainly from an economic point
of view, focusing more on macroeconomic and
microeconomic factors and less on strategic
and management issues. This study, which
takes a Business Systems Enginecring (BSE)
approach, aims at understanding and docu-
menling the processes that take place in the
ocean shipping management environment with
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the assistance of process modeling. The litera-
ture review indicates that, unlike other indus-
tries such as manufacturing (Parnaby 1979)
and, more recently, construction (Cooper
2000), no specific or generic process models
exits of shipping companies.

A systems approach has been sclected for
this study for two main reasons: It lets compa-
nies engineer their activities better and it many
companies have implemented this approach
successfully (Parnaby 1994). According to
Watson (1994), for a BSE program to succeed
it should follow the ‘‘understand-document-
simplify-optimize”” (UDSO) engineering cy-
cle. A number of similar methods exist, as
presented in Table 1, illustrating their applica-
bility in the different industrial sectors (Naim
et al. 2002).

Process modeling encapsulates the first two
steps of the engineering cycle described by
Watson: understanding and documenting. With
the use of Quick Scan methodology Naim et
al. (2002) have applied the first two steps of
UDSO methodology to a number of value
streams in order to show the level of their
integration. In general, process thinking is con-
sidered of crucial importance for companies
since it enables them to improve their flows
and their internal political alignment, focusing
on the customer’s real needs (Towill 1996a).

This article intends to identity the activities
that take place in the ocean shipping companies
via the creation of a Generic Systems Model
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Table 1. Comparison of Different Methods vis-a-vis the UDSO Method

UDSO stages
(Watson 1994)
1. Understand

ASIA stages
(Small 1983)
1. Analyze

2. Document

3. Simplify 2. Simplify

Information systems
reengineering stages
(Jacobson et al. 1995)

1. Envisioning - including
understanding the business
and capturing require-
ments

2. Reverse engineering - in-
cluding the development of
models of the existing busi-
ness and legacy informa-
tion systems

3. Forward engineering -
including the simplification
of software coding when in-
terfacing new systems to
legacy systems and creat-
ing information system

Manufacturing systems
reengineering stages
(Parnaby 1991)

1. Market analysis

2. Business process analy-
sis - including process
mapping

3. Steady state design - in-
cluding ensuring that the
system is balanced and syn-
chronized

itself
4. Optimize 3. Integrate

4. Automate

Source: Naim et al., 2002

4. Dynamic design

5. Information and control
design and system inte-
gration

(GSM). The article’s primary objective is to
create o model that will support a case-based
approach to problem solving without necessar-
ily reinventing the wheel (Parnaby 1979). The
generic model with the assistance of process
modeling provides the appropriate template to
work on this basis within and between different
sectors by identifying the key processes that
directly affect the optimum solution.

This article specifically uses the Input-Out-
put process modeling technique first developed
by Parnaby (1979) and which has been used
by industry and academics subsequently (Berry
et al. 1998). This is not to be confused with
the classic economic input-output modeling
previously used in economics (Lcontief 1930),
although there are similarities. The process
modeling used in this article identifies the func-
tional units and flows that define the processes
in a cornpany; that is, understanding and docu-
menting phases of UDSO. From this, opportu-
nities for simplification and optimization
should be sought to re-engineer the process.
We suggest that economic analysis comes at
the optimization stage. While at first it may

seem unnecessary to merely identify the func-
tions and flows, in fact considerable time and
cffort should be put in at these early stages of
a systematic methodology to ensurc that the
problem, system boundaries, function, and
variable flows are well defined. As Towill
(1996b) has identified, in a typical process re-
engineering project 45 percent of effort is re-
quired in the understand-and-document phase
and similar time and effort (45 percent) in im-
plementing the outcomes of the analysis of the
documented processes. That means, in fact,
only 10 percent of effort is required for
analysis.

METHODOLOGY

In this article, systems theory is applied with
the use of Parnaby’s (1979) Input-Output
model on an ocean shipping company op-
erating in different markets of the ocean ship-
ping industry; the dry bulk and the liquid bulk
or tanker sector. This model will enable com-
parison between the operations that take place
within the same ocean shipping company for
the different types of vessels it manages. It
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should be pointed out that the company’s expe-
rience in the industry of more than forty years
was an additional factor in its selection.

To understand the nature of the ocean ship-
ping business the route of action research was
selected by the authors. The objective of this de-
cision was to create a pilot study that would
allow safer and closer to reality observations,
which will form the basis for future research.
The time spent in the company was three
months, during which period there was direct
involvement in the everyday operations and
functions of the company. This direct involve-
ment was achieved through rotation in different
departments, which enabled the identification
of interdepartmental relations apart from those
existing with customers and suppliers.

The article begins with an overview of sys-
tems theory, systems thinking, and business sys-
tems engineering methodologies that exist to-
day, followed by the nature and characteristics
of the ocean shipping industry. Then the various
modeling methodologies that exist in the ocean
shipping industry literature are mentioned.
After the presentation of the theoretical frame-
work, the GSM is presented and validated with
two case studies. Finally, conclusions and the
contribution of this article arc discussed.

SysTEMS THINKING AND BUSINESS SYSTEMS
ENGINEERING
A system is defined as a group of interacting,
interrelated, or interdependent elements form-
ing a complex whole. It comes from the Greek
bine (Thorndike and Barnhart 1988). The con-
cept of the system is not new. It appears in the
works of the Greek philosophers Plato (428 -
347 BC) and Aristotle (384 - 362 BC). Plato
in the Republic (White 1979) states that in
order for a city to function properly and to be
able to satisfy the needs of its members it
should be constructed so that each of its mem-
bers has a specific role. Aristotle, who was
influenced by Plato, in his Theory of the State
perceived the city as a system consisting of
parts, having a common code of communica-
tion that enables them to operate and function
properly within the system and thus the system
as a whole.
Systems theory has been around in modern
literature for more than fifty years. Its thinking
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is based on being systemic, or thinking of enti-
ties, situations, and problems as a complex of
interacting parts, which can be divided into
specific systems and subsystems. Problem-
solving applications of systems thinking have
been categorized into ‘‘hard”” and ‘‘soft.”
“‘Hard’” are those systems that have objectives
and problems that are or can be well defined.
Their relationships can be accurately depicted
and qualification is possible. “‘Soft’” systems
are those with ill-structured objectives and
problems, which aid decision making (Check-
land 1981). In general terms, systems theory
intends via the understanding, simplification,
and analysis of certain problems and situations,
to assist as a decision-making tool.

In the literature different methodologies are
used to explain the system under study. The
viable System Method applied in cybernetics
(Beer 1966), Control Theory (Ashbyl966),
Soft Systems Methodology (Checkland and
Scholes 1999), Input-Output analysis (Parnaby
1979), General System Theory (von Bertalan-
ffy 1962) and Process Modeling (Waters 1996)
are some of the methodologies that have ap-
peared in literature over the last fifty years.

The aim of the above methodologies is to
comprehend and at the same time manage or
eliminate complexity (Gharajedaghi and Ack-
off 1984). Business systems engineering en-
ables the task of understanding and documenta-
tion with the use of process modeling since
it combines the skills of analysis, innovation,
synthesis, and implementation (Jenkins 1969).
The systematic methodology adopted by BSE
helps a company not only achieve its aims and
objectives but also maximize the value of its
customers (Towill 1997). The importance of
process modeling as the first step of BSE can
also be derived by the seven-point checklist
that Meyer (1993) proposes for its successful
implementation. These steps are as follows:

Rule 1: Relate process improvement to busi-
ness strategy

Rule 2: Involve the right people in the
right way

Rule 3: Give task forces a clear brief and
the necessary accountability to achieve it

Rule 4: Do not confuse endless re-organiza-
tion with effective re-engineering

Rule 5: Understand how process changes
affect people
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Rule 6: Always focus on successful imple-
mentation

Rule 7: Ensure task forces leave effective
monitoring systems in place

In this article, with the use of Parnaby’s
(1979) Input-Output analysis, a GSM is created
for the ocean shipping industry, which will
assist in the understanding and documentation
of the processes involved in the system. With
the use of case studies from an ocean shipping
company operating vessels in the dry and liquid
bulk sectors, an attempt will be made to vali-
date the model.

The aim of the GSM is to identify the neces-
sary inputs needed by a company operaling in
the modern occan shipping industry environ-
ment to become operational; analyze the ser-
vice processes that take place in everyday oper-
ations; and finally, determine the final rcsult
or output of these processes.

Thr OCEAN SHIPPING INDUSTRY
The transport industry, and specifically the
ocean shipping industry, has mainly been stud-

ied trom a macro- and microeconomic point of

view (Stopford 1997; Beenstock and Vergotis
1993; Evans and Marlow 1990). Within the
macroeconomic approaches, Koopmans (1939)
created cconometric applications investigating
the sensitivity of the freight rates to changes
in the level of demand on the one hand and
the factors affecting the supply of ships on the
other. Wergeland (1981) created an aggregated
modcl of the dry bulk freight market. Stran-
denes (1984) studied the determinants of time-
charter rates and secondhand prices of ships.
Hawdon (1978) got involved in the tanker mar-
ket as well and created a model that determines
freight rates in the short and long term. Finally,
Charemza and Gronichi (1981) developed an
integrated model of the ocean shipping mar-
kets, which consists of a freight market, a ship-
building market, and a scrap market and was
applied in both dry cargo and tanker markets.

From the microeconomic point of view, em-
phasis has been on the cost of transport and

its minimization with the use of a variety of

strategics such as unitization, size, speed and
reliability, selection of the appropriate nodes
for the operators, and others. For instance,
McLellan (1997) studied the size of vessels
and the level their size can reach, whereas Glen

(1997) studied the market of secondhand ships
and how this is affected by different variables.
Brown and Savage (1996) studied the econom-
ics of the doublc-hulled tankers and Schoyen
and Erichsen (1995) made a similar study by
investigating the replacement of very large and
ultra large crude carriers. Bendall and Stent
(1996) focused their research on the container
sector, estimating the productivity gains of new
technologies. Along the same lines is the rc-
search of Lin (1995), who studied the econom-
ics of container ship size, and that of Talley
(1990), who investigated the optimal container
size for different routes, distances, and destina-
tions. In terms of carrier selection, a number
of studies have been made by Bagchi (1987,
1989), Brooks (1990), and Bardi (1973). Fi-
nally, Franke! (1991) focused on the economics
of technological change in shipping, and Evans
(1994) analyzed the efficiency of the bulk ship-
ping markets.

In terms of their organizational structure,
ocean shipping management companics have
been studied based on the traditional (Hunger
and Wheelen 1996; Gareth 1998) management
tools and theories, such as the simple (Galbraith
and Kazanjian 1986), functional (Mintzberg
1979), multidivisional (Channon 1973), hold-
ing company (Johnson and Scholes 1999), and
matrix (Bartlett and Ghoshal 1990) structures.
In many cases (Goulielmos 1996; Ircha and
Thomas 1993; Lu and Marlow 1999; Panagides
and Gray 1997) they have been analyzed, based
on these methodologies, as independent and
isolated elements, focusing on their internal
structure and functions without paying atten-
tion to the external environment and how this
affects their operations.

As can be observed, most of the studies,
whether they focus on the industry in general or
on the ocean shipping management companies,
have as their main objective to observe, under-
stand, and analyze the internal dynamics of
the industry, paying little attention to external
factors. The Input-Output Analysis, which fol-
lows a more holistic approach with an opera-
tions management perspective, is intended to
identify the widest possible variety of factors
that determine and affect the functions and
operations of the ocean shipping management
companies in the modern business envi-
ronment.
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ANALYSIS OF GENERIC SY$TEMS MODEL

The primary aim of an ocean shipping man-
agement company is to transport any kind of
product in a reliable, efficient, and effective
way by offering the best service possible and
thus meeting any customer requirement. The
question that arises is, How is this achieved
in a dynamic business environment? In other
words, what are the processes a company fol-
lows in order to manage and cope with uncer-
tainty and the continuously changing character-
istics of its customers?

In the case of a shipping company, the Input
stage includes those processes that are essential
to operate at the strategic level. At this level,
actions that affect the present and future opera-
tions of the company, its efficiency and effec-
tiveness, and, therefore, its competitiveness,
take place. At the Service Process stage the
processes that take place at the ractical level
of the company are included. This is the stage
where the service level and quality offered to
the customers are guaranteed through the integ-
rity of the processes followed. At the Output
stage the processes that take place at the opera-
tional level are included. The processes and
actions encapsulated in each stage are illus-
trated in Figure 1. It should be pointed out that
the processes and actions that take place at
each stage or level have a knock-on effect on
the processes and actions that follow. For in-
stance, the processes that take place at the stra-
tegic level affect those at the tactical level,
which in turn affect the processes at the opera-
tional level and vice-versa.

As can be seen in Figure 1, at the Input stage
there are six main processes that take place,
which are related to the foundations of any
ocean shipping company. These processes are
the mission statement, financing, asset intro-
duction, classification society selection, flag
selection, and recruitment. Each of these pro-
cesses plays a substantial role in the organiza-
tional structure of the company and affects its
competitiveness.

The mission statement does not include only
the aims and objectives of the company. It
also includes the time required to analyze the
market status and forces where the company
intends to operate. This analysis is time-con-
suming and crucial, as all strategic decisions
are based on it.

Winter

Financing includes the processes necessary
to acquire the necessary capital, which will
enable the company become operational. These
processes are directly related to the processes
encapsulated in the mission statement because
any justification of the company’s future in-
vestments is based on the analysis and predic-
tions, which are the result of the above actions.
Demolition, mortgages, selling of options
owned for the construction of new vessels, and
selling of owned vessels are some of the strate-
gies a company can follow to achieve better
financing.

Asset introduction is probably the most im-
portant strategic decision that a shipping com-
pany has to make because the type of vessel(s)
the company plans to put into service and the
way these will be deployed around the globe
will determine the type of customers the com-
pany will attract. This will affect the company’s
profitability since the capital that will be tied
up in these assets is rather high and a minor
misleading estimation of market forces can be
disastrous. These vessels can come either from
the new building or from the secondhand
market.

Classification society selection is the process
that assures the quality and reliability of the
company’s assets. The importance of this pro-
cess is extremely high as the primary criterion
for the selection of a vessel by the charterers
is the classification society it is under. If the
integrity of the classification society is not of
absolute global recognition, this may be an
obstacle to the chartering of the specific vessel
as the charterers will be reluctant to charter a
vessel that does not meet the worldwide ac-
cepted safety and reliability standards.

The flag selection process affects the reli-
ability of the company and its customers. It is
a strategic decision that affects the company’s
profitability in a direct and indirect way. For
different flags different laws apply, which af-
fect the operations of the vessels and their costs.
Tax regimes and crew synthesis arc determined
by flag selection and are the two most impor-
tant factors that affect a vessel in cost terms
along with the insurance costs.

Recruitment and certificate processes are
complex due to their dependence on the flag
selection. Each flag regime has different laws
in terms of crew synthesis and the certificates
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Figure 1. Generic System Model Overview
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that should be obtained. The selected human
capital should be adequately trained and capa-
ble to operate efficiently, effectively, and
safely the expensive assets that it has under its
responsibility. Manning both the headquarters
and the vessels is a difficult task for an ocean
shipping company since the expertise needed
for the operation of each vessel is critical and
yet hard to find. The more diversified and spe-
cialized the fleet owned by a company, the
harder it gets to obtain the appropriate per-
sonnel.

At the Service Processes stage, the processes
that take place within the grounds of the ship-
ping company and its customers and suppliers
arc included. These processes encapsulate the
actions taken in the chartering, operations,
freight collection, disbursements, supplies and
accounting department, and the vessel. The
port authority at each port of call and the repre-
sentative agent arc also included at this stage
cven though they are not related to the internal
affairs of the company. They are external fac-
tors that affect the company’s operations.

The chartering department is the business
generator for the company. In this department
the required processes for the chartering of the
company’s vessels are made. In other words,
this is the department that undertakes the neces-
sary negotiations in order to bring customers
to the company and create a wide and loyal
customer base.

SERVICE PROCESSE S

ouT PuT

The operations department is considered the
heart of the shipping company. Thanks to the
processes that take place here, the company is
able to follow the status and needs of its assets
around the globe 24 hours a day, 365 days a
year. Apart from the positioning of the vessels
that this department is responsible for, it under-
takes other processes and actions, the most
important being coordination. Such coordinat-
ing actions involve those of navigation guide-
lines to the vessels and giving advice in terms
of time and location that specific supplies such
as fuel and provisions should be given to them.

The freight collection department traces any
payments related to each vessel for every single
voyage. Such payments are apart from the ac-
tual freight, those of demurrages and dispatches
as well, depending on the time lost or saved
during the loading and unloading process un-
dertaken respectively at each port of call. In
general, the processes that take place in this
department are for the protection of the com-
pany’s interests against its customers and the
parallel assurance of keeping customers satis-
fied in terms of payment methods via the provi-
sion of any feasible payment facilities.

The processes that take place in the disburse-
ments department ensure that the amounts
charged at each port of call for cach vessel are
aligned with the official or pre-arranged tariffs
agreed between the company and the respective
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port. This department again acts in the com-
pany’s interests and makes sure it keeps the
harmonic coordination and cooperation with
the company’s suppliers.

The supplies department is responsible for
satisfying the needs of the vessels in terms of
fuel, provisions, and any other needs these may
have. This department works closely with the
operations department and the vessel.

The accounting department follows all ap-
propriate processes related to all the accounts
of each vessel owned or managed by the ocean
shipping company. It is the department that
keeps record of all cxpenses and revenucs per
vessel per trip.

The vessel is responsible for carrying out
any ‘‘mission’” assigned by the headquarters.
To fulfill successfully any assigned mission, it
has to carry out a series of processes-actions in
a systematic way in order to leave the customer
satisfied. These processes will be analyzed later
in more detail.

The port authority is the supplier of services
to the ocean shipping company. The level of
provided services affects the reliability of the
company towards its customers. The processes
that take place within the port of call are crucial
to the fast turnaround of the operating vessel
since they affect its efficiency and effective-
ness, which in turn affects the company’s over-
all profitability.

The representative agent takes appropriate
action to enable quick vessel turnaround and
the efficient, effective, and safe loading and
unloading of cargo. These processes work to
the benefit of both the shipping company and
the charterer—the fewer problems during the
vessel’s stay at the port of call, the more savings
are achieved for both parties.

At the Output stage the processes that reas-
sure the provision of the final product to the end
customer take place. At this level, the processes
that guarantee the integrity of the transportation
of the cargo, the cargo handling operations,
the safety of the cargo, service quality, and
reliability of the service are included.

Cargo handling operations require processes
to be well coordinated by the vessel and port
officials in order to provide a high service level.
Within the grounds of high service level is
cargo safety, which is achieved through the
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proper transportation process, and the provided
reliability of the service in terms of time.

DEraiLep ANALYSIS OF THE THREE STAGES

Within each stage a number of processes arc
necessary for the final goal, which is no less
than the achievement of customer satisfaction
and profit maximization. In this section these
processes will be illustrated and analyzed in
detail in order to identify, understand, and doc-
ument the factors involved.

As mentioned at the Input stage, the pro-
cesses that take place are related to the strategic
decisions that an ocean shipping management
company has to take. This subsystem is illus-
trated in Figure 2.

The first processes prior to the physical cre-
ation of the shipping management company
are related to decisions about its aims and ob-
Jjectives. Via the market search and analysis,
managcers have to make a number of strategic
decisions, such as the market segment where
the company will operate, the geographic loca-
tion of its operation, the type of customers it
will serve, the location of its headquarters, the
organizational structure it will have, and, of
course, the type of service or services it will
provide. All these considerations arc included
in the mission statement process, the first pro-
cess within the Input stage. This process may
take from three months to two years because
external factors may impede the quick imple-
mentation of the management team’s decisions.
For instance, a very high secondhand market
with soaring prices for vessels may discourage
the company to buy the specific type of vessel
it is after since the prices may exceed the com-
pany’s budget.

The process that follows is that of financing.
Capital acquisition is important to the ocean
shipping company and difficult to obtain, espe-
cially when the sector is in recession. Financing
comes mainly from banking institutions that
arc reluctant to provide loans when the liquidity
of these companies is not satisfactory or the
sector is In recession, as mentioned above.
Therefore, a shipping company has to examine
closely any alternative solutions that will bring
additional capital in. These alternative scenar-
ios can be the demolition of very old vessels
if the company owns any, the selling of owned
vessels that are not of any use to the company
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Figure 2. Processes Involved in the Input Stage

Who-Managers
3 When-Priotohe | | =G P T ey
Official Operation of the ; ~
Compary 3/ Who - Banking

Istituion

4/ Why -Need for 3/ When- Need
Conpayfocs ) - el 1/ Wice-Clodly
5/.Duration - goy 2 Who-Top
Min3 months ?r/li)rwgvlym-if:m Management
b L e 5/ Duraion - mmﬁ " 1/-Whete - Globaly
1/ Where - Demolition Min 1 week 3/ Wiy P 2/.Wm-0assiﬁcation
i}tsvm-& s = 3 Duin- gﬁlitin-vmﬁum
Spécidiwdmng?r?pim MMr(Snnmlw - comes to ownership
3/ When - Vessel is not - 0 ) — #.Why‘-l’.rotedionfro
Operational Icertainties
4 Why-Veselisnot | | 5/.Duration - 2 months
Economically Viable
5/ Duration - T month | -
1/ Where - Globaly
3/ Who -Shipping
Compery
3/ When - Scope for
Profit
4/ Why -Does not Serve | :
Compeny's Interests | | ’
5 Duraion - : ;/ 'me -sﬁlol?aﬂy
Min 1 month E Ci)npany- PPIg
A S || 3/ - Dy
Ilzs-t‘{fulﬁfe-ﬁank || NewVesdsisHih

o 1|4/ Why -Scopefor
3/ Who ~Shipping Ul proft
Cormpary | 5/ Durdion -
3/ When - Nead for UL Mind month
Liqudty Sl -
4 Wy -Aset e

Introduction

5/ Dutation -

Min 1 week

Max 1 year
Source: Authors

urther reproduction prohibited without permission.




64 TRANSPORTATION JOURNAL™

(or the value of these assets has gone up due
to market forces), the mortgage of existing ves-
sels, or even the selling of options that the
company may own for the building of new
vessels. As can be seen, the above four scenar-
ios are strategic decisions that managers have
to consider seriously as any liquidity problems
or misleading investment decisions will affect
future processes and operations. This process
takes between one week and one year, de-
pending on the company’s access to banking
institutions.

Once the necessary capital has been ob-
tained, the next process is asset introduction.
At this stage the company has to examine the
market from where the vessel(s) that it has
planned to operate will come from. The options
are the new building and the secondhand mar-
ket. Which way the company goes depends on
a number of parameters, such as the urgency
of the asset introduction, status of the freight
market, and price of the new against the sec-
ondhand vessels. This process can take be-
tween three and twelve months for a second-
hand vessel and between two and three years
for building a new one.

The classification society under which the
vessel will operate is the next step. This is an
important process as it guarantees the vessel’s
reliability. All charterers make their selection
based on the classification society that the ves-
sel had since its construction. If the society
selected is not well established globally and
not of the appropriate reputation, some shippers
may be dissuaded from using the specific ves-
sel to transport their shipment. This process
takes no more than two months.

The next step is to determine the operating
costs of the vessels owned or operated by the
company. These costs come mainly from the
flag that the vessel is under and the crew that
mans them. Therefore, flag selection and re-
cruiting processes are essential. The former is
important because it determines the tax regime
under which the vessels will be and affects
other costs as well, such as of securing the
necessary certificates and insurance. These fac-
tors own a big share of the operating cost of
a vessel. The flag selection process, along with
the actions taken for certificate and insurance,
takes roughly two months. Apart from its im-
portance in terms of cost, recruiting is even
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more important since the crew’s professional-
ism will affect the vessel’s efficiency, effec-
tiveness, and efficacy. The crew selection pro-
cess, which is the last process within the first
part of the Input stage, takes between one week
and two months. Factors such as availability
of personnel and urgency affect the time it
takes to find the appropriate person to cover
the company’s needs.

At the Service Processes stage, which is the
second level of the GSM, the processes that
take place in the everyday activities among
the shipping company and its customers and
suppliers are included. These processes are il-
lustrated in Figure 3. At this level, the first
process is chartering, which actually brings
customers to the company. In other words, it
is the business generator. The time required to
fix a job depends mainly on the supply of world
tonnage capacity and the demand for it, which
depends on the world production of goods and
products. Therefore, it can take from one day,
which is the best-case scenario, to two weeks,
if not more, if the demand for tonnage capacity
is low.

Once a vessel is fixed, all fixture information
is passed on to the operations department. This
department becomes responsible for a series of
processes that are related to the specific voy-
age. The first action it takes is to notify the
master of the vessel of the necessary prepara-
tions that should be made. Information on
routes, availability of appropriate charts, bun-
kers, and provisions status is given to the ves-
sel. Once this is finished, a number of depart-
ments  within the company are notified,
including freight collection, accounting, and
supplies. This is step four shown in the Services
Processes stage. Once these departments are
notified, the representative agent at the port
of call is to be notified. This is process five
presented in Figure 3. The time required to
notify all the above parties involved is about
six hours.

Once the vessel is given the details of the
voyage, the captain assigns responsibilities and
activities to the officers and the rest of the crew
to prepare the vessel for the voyage. At this
point, activities on board the vessel take no
more than two hours.

The freight collection department is respon-
sible for the chasing up of any debt against the
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Figure 3. Processes Involved in the Service Processes Stage
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company from its customers. The process of
collecting the agreed freight of a specific voy-
age varies as it depends on the agreed methods
of payment. In the case of very good and loyal
customers, the final installation may be paid
even a month or two after the end of the voyage.
This department works in close coordination
with the accounting department, which sorts
out all the accounts of every voyage depending
on the payment agreements.

The supplies department, once informed of
the vessel’s needs, checks the validity of those
needs and then approves the order. This process
takes about three days, excluding the transpor-
tation time required to send the provisions to
the vessel. Delivery time depends on the ves-
sel’s location, degree of accessibility to the
vessel, and cost of the order. If, for instance, the
same order can be satisfied in another, cheaper
geographic location from the one where the
vessel is, the order will be delayed for a few
days if it is not urgent.

The representative agent at the port where
the vessel is scheduled to call informs the port
authority, giving details of the vessel and the
purpose of its call. The representative agent at
the port of call is not always assigned by the
occan shipping management company but can
be appointed by the charterer as well. This
process takes no more than thirty minutes.

The ninth process at the Service Process stage
is for the representative agent to notify the com-
pany’s disbursements department of the ves-
sel’s bills. This notification takes about twenty
minutes. The disbursements department needs
two days to check the integrity of the bills based
on the official or agreed tariffs; once the ac-
counts have been checked they are sent to the
accounting department.

The Output stage is the third and last level
of the GSM. It is the stage where customer
satisfaction is met via a number of carefully
and well-coordinated processes. Customer sat-
isfaction is met when and only when the on-
time transportation is achieved via the safe and
reliable delivery of the transported goods,
which depends on a number of systematic
cargo handling operations procedures. The re-
quired processes, along with the times needed
for the above goals to be achieved, are illus-
trated in Figure 4.

Winter

Service reliability and goods transportation
are guaranteed via the maintenance and the
navigation processes. Regular surveys and
maintenance during the vessel’s navigation
guarantee its trustworthiness and safe transpor-
tation of the goods. Safety is also achieved
through the appropriate and updated navigation
details, provided with charts and modern navi-
gation equipment.

The maintenance process is variable as it
depends on the equipment that needs to be
maintained. Another issue that should be men-
tioned is that the vessels are not only main-
tained during the voyage but undergo different
surveys at different times, which oblige them
to spend a substantial amount of time to meet
the standards of the classification society.
These surveys guarantee the quality of the ser-
vice offered and are of four types: annual; inter-
mediate, which takes place every two and a
half years; dry-dock, which takes place every
two and a half years as well; and special, which
takes place every five years.

The navigation process depends on the
length of time the vessel is chartered for. This
means that it is a variable process since most
contracts in both dry bulk and liquid bulk sec-
tors are voyage charters.

Port planning is related to the well planned
and on-time cargo handling operations, which
guarantee the vessel’s quick turnaround. The
use of modern, top-quality and appropriate
equipment reassure this operation’s integrity.
Thus, cooperation between the port and the
company is crucial and must be at an optimum
level. The processes related to port planning
are pilot, towage, mooring, and berthing. These
processes are variable as they depend on the
specific port’s accessibility. For example, it
takes longer for a vessel to berth at a port in
a river passing than a port on the coast. The
above four processes take place when the ves-
sel sails off after completion of all cargo han-
dling operations.

Service quality is validated via compulsory
checks by the Port Authority, Health & Safety,
Customs, International Transport-Workers
Federation, Port State Control, and Shipping
Commissioner. These processes are fixed and,
provided that these authorities do not come
across any irregularities, they do not take more
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Figure 4. Processes Involved in the Quiput Stage
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than two hours in total. The average time re-
quired for each process is illustrated in Figure
4. Another process that guarantees service
quality is the cleaning of the holds after un-
loading of the vessel. This process is variable
as it depends on the dirtiness of the transported
cargo.

Finally, the cargo handling operations pro-
cess is a variable activity in terms of time
since the volume transported at each voyage
is different and the equipment used at each port
is of different productivities. Apart from the
variability of the transported amount of cargo,
a number of factors, such as diverse weather
conditions and machinery breakdowns, make
the time required for loading and unloading
even more uncertain.

To see the application of the created Generic
Systems Model, two case studies are presented
below. The aim of these case studies is to (1)
illustrate the uncertainties mentioned in the
various processes, especially in the tactical
(Service Processes) and operational (Output)
level; and (2) present the degree of homogene-
ity between the two sectors, the dry and the
liquid bulk.

EmriricaL IMPLEMENTATION—CASE
SrTupiks

Company Characteristics

This is a management company that has in
its fleet a total of 50 vessels. Of these 50 vessels
I8 are dry cargo bulk carries, 31 are tankers,
and one is a container vessel. The capacity of
the tanker tleet is about 3,000,000 dwt (dead
weight tons) and its dry cargo fleet reaches
the level of 827,000 dwt. Its land personnel
members are approximately 150, distributed in
19 departments, and it has 2,000 sea personnel.

The company operates its fleet around the
globe with main areas for its tankers being
the European Continent, the United States of
America, Black Sea, Northwest Africa, the
Arabian Gulf, and the Far East. These vessels
transport cargoes such as crude oil, fuel, gas
oil, naphtha, jet fuels, diesel, gasoline, and veg-
etable oils.

[ts dry cargo fleet operates primarily in areas
such as the European Continent, the United
States of America, South America, the Medi-
terranean, the Black Sea, the Arab Peninsula,
East and West Africa, and the Far East. Cargoes

Winter

such as grain, timber, minerals, ores, fertilizers,
cement, scrap, steel products, and agricultural
products belong to the range of transported
commodities.

In general the company’s core activity is
sea transport of dry and liquid commodities or
finished products. It is not involved in any
other business activity. So it can be considered
a specialized company since its expertise is in
a specific field.

Case Studies

The processes that will be analyzed in the
following examples are those included in the
tactical and operational level. For the strategic
level, we assume it takes roughly half a year
to set up a business.

Case Study A — Dry Bulk

The vessel in this example has a capacity of
40,000 dwt. The voyage presented here begins
from South America and ends in the Black Sea.
The transported cargo is 38,000 MT (metric
tons) of sugar. The details of each process and
time needed within the tactical and operational
level for that specific voyage are illustrated in
Figures 5 and 6.

The most important processes in terms of
time are listed in Table 2 and are represented
in grey. As can be seen, the critical processes
are those in the chartering department, freight
collection department, accounting department,
and disbursements department in the Service
Processes stage and those of navigation and
loading and unloading at the Output stage. The
rest of the processes do not directly affect the
functions of the company or the vessel as they
happen in parallel and take a very short time
in their execution (exempting the process of
supplies).

Case Study B - Liquid Bulk

The vessel in this example has a capacity of
65,000 dwt. The voyage presented here begins
in the Black Sea and ends in the Mediterranean
Sea. The transported cargo is 64,000 MT of
crude oil. The details of each process and time
needed within the tactical and operational level
for that specific voyage are illustrated in Fig-
ures 7 and 8. The most important processes in
terms of time are listed in Table 3 in grey.

Comparing the two sectors based on Table
4, it can be seen that there is no difference in
the processes followed.
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Figure 5. Service Processes for the Dry Bulk Example
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Figure 6. Output Processes for the Dry Bulk Example
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Table 2. Duration of Service and Output Processes for the Dry Bulk Example
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Source: Authors

Service Processes
Chartering Department
Operations Department
Vessel

Freight Collection Department

Supplies Department
Accounting Department
Representative Agent
Port

Disbursement Department

Output Processes
Navigation
Maintenance

Spares Department
Port Planning

Pilot

Towage

Mooring

Berthing

Health & Safety

Port Authority (Arrival)
Agent Representative
Customs

LT.F.

Shipping Commissioner
Port State Control
Loading

Unloading

Port Authority (Sail)
Sail off

Cleaning

Duration (Hours)
48.0

12.0

2.0

240.0

192.0

48.0

2.0

24.0

48.0

Duration (Hours)
1872.0

24.0
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Figure 7. Service Processes for the Liquid Bulk Example
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Figure 8. Output Processes for the Liquid Bulk Example
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Table 3. Duration of Service and Output Table 4. Comparison between the Two
Processes for the Liquid Bulk Case Studies
RXApIe Dry Liquid

Duration Bulk Bulk
Service Processes (Hours) Tactical (Service Processes)
Chartering Department 96.0  Chartering Department ® @
Operations Department 12.0  Operations Department ® ®
Vessel 2.0  Vessel @® ®
Freight Collection Department 360.0 Freight Collection Department @ ®
Supplies Department 360.0  Supplies Department €] O
Accounting Department 48.0 Accounting Department ® @
Representative Agent 2.0 Representative Agent O ©
Port 24.0  Port @ ®
Disbursement Department 48.0  Disbursement Department @ @

Operational (Output)

Duration  Navigation @ ®
Output Processes (Hours) Maintenance (] @
Navigation 192.0  Spares Department © ]
Maintenance - Port Planning ® ®
Spares Department - Pilot ® [ ]
Port Planning 24.0  Towage © ®
Pilot 1.0 Mooring © @
Towage 1.0 Berthing ® @
Mooring 0.5  Health & Safety @ ®
Berthing 0.5 Port Authority (Arrival) ® ®
Health & Safety 0.3 Agent Representative ® ®
Port Authority (Arrival) 0.3 Customs ® ®
Agent Representative 03 LTF O O
Customs 0.3 Shipping Commissioner © @,
LI.E, - Port State Control @ &)
Shipping Commissioner - Loading )] @
Port State Control 0.3 Unloading ® ®
Loading 216.0  Port Authority (Sail) ®@ @
Unloading 48.0  Sail off ® ®
Port Authority (Sail) 0.3  Cleaning @] ®
%112;11(1)11?1; ég @ Process always takes place

O Process does not always take place

0t P DL Source: Authors
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CONCLUSIONS

With the Input-Output approach a detailed
mapping of the processes that take place in the
ocean shipping business environment was
achieved. We have understood and documented
the basic functions and processes shipping man-
agement companies follow, adopting a process
management approach different from the ex-
isting economic and management approaches.
Particularly we hope we have established a
model generic enough to guide future rescarch
in this sector. While at first sight the models
scem rather sequential in nature, this is typical
of generic models that aim to represent the fun-
damental functions and flows found in a particu-
lar industry (Parnaby 1979; Kagioglou ct al.
2000). This is often seen as a limitation of such
gencric models as they cannot capture each and
cvery nuance that may be found in a specific
business. But as with all such models, it is perti-
nent to perceive stage gates at the end of each
activity at which point decisions are made
whether to proceed as expected or to rework the
activity.

The results of this study are of considerable
importance as the wider perspective achieved
with the Generic Systems Model allows the un-
derstanding and documentation of the funda-
mental activities developed in the modern ocean
shipping business environment. Thus, as has
been found in other sectors, principally manu-
facturing but also construction, when rescarch-
ers undertake further studies and analyses they
will have a template by which to guide their in-
vestigation. Our success in achieving a model
sufficiently generic will be determined by the
degree of subsequent take-up by other re-
searchers.

What has not been studied here is the exact
cffect of cach variable on shipping management
companies’ performance. A quantitative and/or
qualitative analysis should be undertaken to

classify the importance of these factors. Of

course, this is not an easy task. Many of the vari-
ables, such as market changes and delays in
ports due to strikes, are difficult to measure, and
it is even more difficult to determine their im-
pact on the companies’ operations and func-
tions. But once these measures can be estab-
lished the results of such a study will give insight
into which variables have the most impact. Fur-
ther research is being undertaken by the authors

and is subject to the content of a Ph.D. program
(Lagoudis 2003).
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