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INSTRUMENTS AND MECHANISMS PROJECT
TEAM FORMATION ON THE EXAMPLE
OF THE SHIP’S CREW

This article analyzes the existing terminological and methodological personnel
management apparatus and as a result, it turned out that the application of the project-
oriented management approach leads to the conclusion and indicates that the employment
agreement (contract) for the voyage, the ship’s crew are all signs of the project, and the
project team. It should be noted that shipping companies are management-oriented
organizations through projects. Despite the absolutely correct conclusion that the
minimum crew should be determined on the basis of the conditions for ensuring the safe
operation of all ship systems and mechanisms. Specific techniques and methods for
calculating the required number of crew not previously represented. The project-oriented
context of modern project management in a turbulent environment and the need for
appropriate transformations of infrastructure and industry, including the sea. The
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management activities take into account the individual characteristics of the project team
members, due to socio-cultural influences. The project management methodology and
team format of the project activity considers human resource management processes
inconjunction with other areas of knowledge that should be integrated into processes such
as content management, timing, cost, quality, risk, supply, communications. Therefore, it
seems quite logical for the authors to refer to “the processes of formation and management
of human resources in project functional groups” on the example of the ship’s crew.

Key words: forming teams; personnel management; methodology; project
management; ship’s crew.

Problem statement and its connection with important scientific
and practical tasks. The focus of special attention should be not only
the unique contextual features of the enterprise, but also the question of
creating a high-quality organizational and social space. Thus, in the
knowledge P2M system highlights the importance of creating the intel-
lectual (or mental) environment "ba", capable of forming an additional
value of the project. Concepts of creative management also apply to the
development of special methods aimed at developing the group poten-
tial of the workforce.

Project management format, focusing on compliance with the pre-
cise parameters of time, financial, material and human resources, pro-
vides for the mandatory establishment of a project team. The basis for
modeling team competencies are the international standards NCB,
P2M, PRINCE2, PMBOKG® [1-4], each of which contains a personal
component (behavioral competences). The management activities are
taken into account the individual characteristics of the psyche of the
project team members, caused by social and cultural influences.

The project management methodology and team format of the pro-
ject activity considers human resource management processes in con-
junction with other areas of knowledge that should be integrated into
processes such as content management, timing, cost, quality, risk, sup-
ply, communications CTS. Therefore, it is quite logical that the authors
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appeal to “the processes of formation and management of human re-
sources in project teams”.

In recent years, the global maritime community formed the opinion
that the security operations at sea can be significantly improved by
forming on ships in ports and other businesses catering to cargo trans-
portation process, and passengers of production and social conditions
that represent the concept of "safety culture" [5].

Analysis of the recent publications on the problem. Modern in-
ternational trends indicate the importance of development of a new
methodology for sustainable project management. Statistics of major
accidents to ships have occurred in recent decades, it shows that none
of the elements of navigation systems is not in the side. Thus, ship
crews, shipowners, charterers, consignees, classification societies and
other organizations associated with maritime transport form a “chain”
of risk. Deficiencies in identifying, managing, and reducing risks in
any part of this “chain” will undoubtedly appear elsewhere. Therefore,
all those involved in the marine enterprise, from personnel on board
the ship to the director of the shipping company and the management
of the national maritime administration, are responsible for the safety
of navigation and must take the necessary measures to minimize the
risks of existing threats.

On the number of management functions, including project-oriented
innovative organization there is a disagree among scientists [6; 7].
A. Fayolle singled out five key management functions (foresight, plan-
ning, organization, regulation, control (coordination)), S. O'Donnell —
six (planning, organization, management, leadership, work with staff
and control), C. Crane — ten (definition of objectives, organization, co-
ordination, management decision, planning, management, control,
work with personnel, leadership and administration), M. Meskon — four
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(planning, organization, motivation and control) and the decision — both
continuous and connective function [8].

Despite such collective responsibility for ensuring the safety of nav-
igation, the main cause of most incidents at sea is the human factor — a
multi-valued term describing the possibility of a person making errone-
ous or illogical decisions in specific situations. The correct combination
of human abilities and capabilities of a machine significantly increases
the efficiency of the “human-machine” systems and conditions the use
of technical equipment by a person for their intended purpose.

The second problem lies in the development of a system of interna-
tional division of labor, which has led the navy to create a growing
number of international crews. Different levels of training, coupled with
the language barrier, mental and physical features, unique national cus-
toms and traditions drastically reduce the handling of the team, espe-
cially in extreme situations. Crew selection is made by crewing compa-
nies, which do not always put the quality of their work at the forefront,
that is, the total level of training and crew coordination [9].

Analysis of the theory of project management allowed to prove the
possibility of applying a project-oriented approach and the general
methodology of project management to solve the problem of formation
the optimal vessel crew depending on its type, technical condition, age,
features of scheduled cruises, etc.

One of the main concepts in project management is the concept of
“team in a project”, and in project management it is the human re-
sources management of a project, which includes the processes of plan-
ning, forming and creating a team, its development and supporting ac-
tivities, transforming or disbanding the team.

It should be noted that the word "crew" is derived from the maritime
practice, where people on the ships, perform various functions integrated
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into the team for the joint steering the vessel, namely personnel vehicles,
commercial vessels called "team™ (led by the master (captain) [10].

Despite the great attention paid to the formation of project manage-
ment teams, existing research does not take into account the specifics
and features in the working conditions of the ship's crew. Summariz-
ing, we can say that project management is closely related to the social
sciences.

But nowadays, there is also a connection, a trend of management
with technical sciences, and specialties, including project and program
management. This can be explained by the fact that a person is a “soft
component”, a participant in technological and production processes.

The aim and objectives of the study. In connection with the fore-
going, the purpose of this study is to develop mechanisms for the for-
mation of project teams that will take into account both product fea-
tures and the project environment on the example of the project team’s
work — the crew of a vessel.

This necessitated the following tasks:

— determine the method of forming the project team taking into ac-
count the behavioral characteristics of individuals and functional
groups;

— development of a simulation model that allows you to estimate
the load of individual human resources of the project in condi-
tions of uncertainty scope of work;

— implementation of study results into practice the formation of
crewing companies of ships crews, as well as students in the
learning process and cadets of sea specialties in the educational
system.

Materials and methods for determining the management char-
acteristics of the project team. Based on the established dependencies
of psychophysical stress on the characteristics of the content and
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elementary operations of the professional activity of the functional
group of the project team, it is proposed to predict the approach of the
workload of its members depending on the incomplete definiteness of
the scope of work during the implementation of a specific project CTS.

Within the framework of the proposed approach, the formation of a
project team that makes it possible to identify its composition is the
most suitable and sustainable (balanced) for managing a specific project
in terms of its competence, complementarities of crew members on the
ship (synergy) and management features of such a crew [7]. The meth-
odology of management of such projects allows you to control:

— the time of the completion of each event;

—  duration of each work with CTS;

— number of detected shortages in work;

—  the length of work performed repeatedly in connection with the
detection of defective parts;

— the total length of completion of the repair process of the tech-
nical system;

— the total amount of labor costs, taking into account some works
in parallel with the use of independent resources.

Projects are carried out by people (human resources — specialists,
professionals) who are improved in the process of joint activities.

The essence of project management is the process of making com-
petent decisions by the project management team regarding the result
and effective coordination of project activities in order to obtain a pro-
ject product with unique features of harmonious value, quality, time,
cost. After all, human resources can be represented as a “soft compo-
nent” of the project CTS.
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Table 1
Analysis of approaches to the formation of project teams
Team building Advantages Disadvantages
approaches
On the basis of emo- | Improving interper- Training usually does not affect the
tional cohesion — the | sonal relationships be- | real business problems of the com-
construction of a tween members of the | pany and does not solve them.
"project team", in project team. Emotional enthusiasm felt by the
which the focus is on | Gaining knowledge participants, within 2-3 months

emotional cohesion, | about more effective goes "out", and require regular
the implementation ways of business and training for the "emotional make-

of joint exercises interpersonal interac- up."
that can not be done | tion of the project Friendships formed at the training
alone. team. can replace business goals in a

working situation, reduce time for
work due to time for personal hob-
bies, communication, etc.

Problem-oriented — Itis carried out on the | There are no systemic changes in
the organization of real problem field of the interaction of members of the
pre-planned series of | the company. project team, since the focus is on
meetings to facilitate It can take place with- | problem solving, and not group pro-
the process (usually out separation from Ccesses.

with the participation | the main activity CTS. | Leader functions are replaced by
of a consultant) inor- | It is evolutionary — external moderator (consultant)

der to consistently progressive nature and | functions.

solve team problems reduces resistance to The leader is not trained in a differ-
and achieve the main | change. ent management style for his em-
team objective CTS. ployees, the group is managed by

external consultants.

Dynamic approach — | Understand the need There is no clear methodology for
based on the conven- | for group processes, as | managing group dynamics CTS.

tional model of determining the effec- | The criteria for determining the
group dynamics: tiveness of the group. | stages of group development are not
Forming — Storming — | It takes into account used. Because of this, in most cases
Norming — Perform- | the interdependence of | the group remains at the initial stage
ing, compensatory the members of the of group dynamics.
actual group pro- group CTS. With this kind of training, the
Ccesses. Improved communica- | group, as a rule, goes to the stage of
tion between project euphoria or at the stage of the be-
team members. ginning of the conflict.
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At present, there is a tendency to an increase in the number of pro-
jects where the product is a person, they can be considered as soft pro-
jects CTS. Accordingly, soft projects are projects in which product a
rather large part is occupied by a soft component [11; 12; 15].

Meanwhile, today there is a growth of projects, where the soft com-
ponent is a person, as a member of the ship’s crew. This defines the
requirements for creating ship crews as a project team. Crewing com-
panies are usually responsible for this aspect. The selection is carried
out by a crewing company of project team members (from the sailors)
with the necessary personality traits, professional competence and the
ability to work in the newly created (ship crew).

The methodology and problem of psychological compatibility of the
project team members is the main task of the formation of crews of
ships in connection with the peculiarities of the implementation of such
projects, including:

1) enclosed space, lack of communication with the outside world and
relatives, partial limitation of the motor activity of the project team
members;

2) language barrier between international crews of ships, different
mentality, cultural environment, moral values, religion, etc.;

3) specific food ration on the vessel, etc.

A team is a complex mechanism that will directly affect the effec-
tiveness, efficiency and success of a project. The project team (ship's
crew) is the basis of the component of the final product or service in the
project and depends on the following:

— the balance and correctness of the selection of project partici-
pants CTS;

— rationality and adequacy of the arrangement of team members
who occupy positions in the project team.
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It is known that when specialists carrying out a project are united in
a team, the quality of decision making improves. The distribution of
powers should be guided not so much by the place of the team member
in its composition as by motivation, features of the type of activity and
expected remuneration (profit) [11].

Each person must have a certain degree of aggressiveness. Lack of
it leads to passivity, statements, conformity, etc. Its excessive develop-
ment begins to determine the personality, which may become conflict-
ing due to the human factor [13].

Crews work on ships — people who are capable of making rash acts
and actions, making mistakes and mistakes, are not always competent
enough and disciplined. The expression "human factor" is often used as
an explanation of the causes of catastrophes and accidents that led to
various losses or human casualties. The human factor is crucial if fo-
cusing only on the management of “human resources” and “staff” with-
out taking into account organizational and professional cultures, indi-
vidual characteristics of team members and other poorly identifiable
and measurable characteristics of project teams, often leads to conflicts,
difficulties “on an equal footing” place "and failure of the entire project.
In risk projects, the role of the human factor, the presence of a person,
as a component of the project product is increasing [13].

The stage of formation of the project team provides for “lapping” its
members with each other in a professional manner, creating a collection
within the project team itself. At the stage of development of a project
team in its environment, disagreements and conflict situations often
arise, it lacks unity, solidarity and responsibility in the orientation of the
mission, goals and objectives of the project CTS.

The formation of functional groups of the project team is determined
on the basis of the following list: an analysis of the type of vessel, the
conditions of the voyage task, the characteristics of the cargo being
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carried, the specifics of the region in which the flight will take place
(both political and geographical). As an example, [14] presents the di-
vision into functional groups of the bulk carrier crew with a deadweight
of 30 000 tones (see Figure 1).

MASTER (M)
CHIEF ENGINEER (CE)
| | | |
BOSWAIN WATCH ELECTRO
1 OFFICER. 2 MECHA ENGINEER.
B 231?51%11 (3 OFF) ENGINEER. NIC
(2E) IWE
. . | , BLiy ®
| | | |
DECK CREW VESSEL (3 SEAMAN) MOTOR. MOTOR
MAN MAN
(AS1; AS2; AS3)
(MMI) (MA3)

Figure 1. The standard crew of a bulk carrier
with deadweight of 30 000 tones

In accordance with the functions performed, the crew of such a ves-
sel can be divided into nine functional groups of the project team:

— general ship management (M — CO — CE);

— ensuring navigation safety (M — CO — 20FF — 30FF);

— ensuring the safe operation of ship machinery and mechanisms
(M- CE - 2E -WE3 -WE4 -E);

— maintaining the state of hull structures and deck mechanisms
(M—-CO-B-AS1-AS2 - AS3);
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— management of cargo operations (CO—20FF-AS1 — AS2 —
AS3);

— catering crew (CO-C-Y9);

— maintenance of the main power equipment CTS (CE - 2E -
MM1);

—  provision of fuel and lubricants (CE — WE3 — MM2);

— maintenance of ship systems and devices CTS (CE — WE3 —
MM3).

Thus, the entire crew can be represented as nine project teams, each
of which performs its own scope of work. The number of each such
project team is from 3 to 6 people. Such a number of people is consid-
ered optimal [15]. Please note that the presented list of functional
groups of the project team is not exhaustive. So, in this list there are no
management functions such as ship security management, financial and
logistical support management, communications organization, manage-
ment of interaction with port authorities, quarantine, border and cus-
toms services at ports of call, etc. The duration of the j-th operation of
the i-th functional group of the project team [10]:

Tij:Koc'Tj'

where 7j is the standard time of the operation;

Koc is a coefficient that determines the ratio of the execution time of
the j-th operation by the specific i-th functional group of the project
team to the average execution time of this operation:

‘ﬁ.p ”~cos(q) Fi_T%) ‘

S I

K is a quality factor of the performance of the operation of the i-th
functional group of the ship’s crew.
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Obviously, the more accurate all compositions of the functional
groups of the project team are defined; the less risk of being in a critical
situation during the voyage. Note that the same member of the ship’s
crew can be included in several functional groups of the project team at
once, which indicates the formation of the ship’s crew at this stage [16].

Results of implementation of the method for determining a bal-
anced crew. The ship’s crew as a project team has a number of features
compared to the teams of other types of projects, which is due to the
specifics of the objectives, implementation conditions and products of
sea transportation projects [17]. The main features that lead to difficul-
ties in the formation of an optimal crew include:

— almost complete lack of duplication of functions among the in-
dividual members of the ship’s crew;

— high uncertainty in the nomenclature of the planned elementary
operations, the performance of most of the work in conditions of
increased danger CTS;

— non-deterministic nature of most of the source data, and the laws
of the distribution of random variables often have a large vari-
ance due to the lack of sufficient statistical information;

— the inability to make a replacement in the crew during the pro-
ject, including in the case of illness;

— mismatch of goals and interests of the project team with the pro-
ject management team (shipping company);

— the lack of information support, the complexity of the organization
of communications between the crew and other project stakeholders.

At the same time, when forming the crew of a specific vessel, it is
necessary to take into account a number of additional factors indicating
the level of readiness to perform the planned functions, namely:

— experience in this position, role;

— the presence of positive characteristics from previous jobs.
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Testing of seamen is made by a crewing company during the sub-
mission of documents. At the same time, some features have a positive
effect on the formation of the ship’s crew. This is the need for docu-
ments confirming one or another competency of a specialist, which pro-
tects unqualified seafarers from joining the project team. Mandatory
medical professional selection of candidates reduces the likelihood of
chronic illness of seafarers during a voyage on board a ship [18].

Filling vacancies is as follows. A hierarchical “tree” CTS of func-
tional groups is constructed, as shown in Figure 2. At the first stage, the
master (captain) of the vessel is selected. A person with the most ap-
propriate technical competences for the project conditions is assigned
to this role. The technical competencies include ship control systems,
control of mechanisms and components of the ship’s power plant, con-
trol of lifting mechanisms of the ship, control of the availability of cer-
tificates and working diplomas of competence among seafarers. The
further formation of group 1 (one) is carried out on the basis of the anal-
ysis of the predispositions and competence of the chief officer and chief
engineer so that the tension between them and the master (captain) both
in terms of ship management, professional, and in communication,
skills is minimal, that is, insignificant and did not lead to conflicts in
the voyage vessel process.

If it is not possible to select persons from the entire base of the chief
officer and chief engineer, predispositions of team members who would
satisfy the condition of insignificant tension, then we choose another
master (captain) who is technically appropriate.

For each functional group, the project team selects the work assigned
to it for execution. Evaluation of the complexity of each of the works is
made on the basis of regulatory information with CTS. The total time
budget of the functional group of the project team is determined of
members of the watch group. Such an approach will help to avoid
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conflicts as much as possible among senior commanders in the period
of the vessel’s voyage [19; 21].

Thus, from the base of the ordinary composition, possessing the neces-
sary technical competencies, we choose the one whose temperament pa-
rameters are closest to the optimal values. After the formation of all the
functional groups of the project team, you can determine the overall cohe-
sive, non-conflicting crew of the vessel. Thus, it is intended to achieve an
increase in the efficiency of the work of the project team members, as well
as an improvement in the psychological climate inside the ship’s crew.

Of interest is another study — it is effective to change the entire crew
of the project (crew) at the same time or with separate functional groups
of the project team, while maintaining continuity and experience CTS
on board the ship.
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When forming the rank-and-file composition of the functional
groups of the project team, individual predispositions of the individual
should be evaluated. A member of each functional group of the project
team is selected with such personality characteristics as close as possi-
ble to the senior officers of the vessel.

The proposed method allows planning the achievement of a syner-
gistic effect by complementing the capabilities of different members of
the project team, which is not possible with a separate selection of pro-
ject team members CTS.

Effective management of the crew allows the shipping company —
the project management team to intelligently plan and successfully im-
plement projects, optimize time, financial and human resources. At the
same time, in general, do not deviate from the planned quality of the
final product of a specific project and increase the effectiveness of its
activities [20].

The main result of the study can be considered as evidence of the
feasibility of using the project management methodology at the stage of
the formation of project teams on the example of ship’s crew.

Conclusions and perspectives of further research. In project man-
agement methodology there is a reorientation towards soft components
such as: project team, project, and stakeholders, at the base of which the
personality is located.

1. It is shown that the problem of the occurrence of unrecorded and
poorly predictable effects in managing the project team, stakeholders
and maintaining barriers to create a project team most suitable for work-
ing in a particular project is the result of ignoring the uniqueness of the
project in managing the team CTS. It is proved that the factors for the
uniqueness of a project for managing a team are the project implemen-
tation environment, the mission, the identity of each member, the
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professional activity in the human factor team, and the project product
configuration CTS.

2. Despite the close attention of project management specialists to
the formation of project teams based on the compatibility analysis of
participants, a single model has not yet been created that allows the se-
lection of seafarers based on the compatibility factor, which is im-
portant for the crew due to the particular conditions of the project ap-
proaches to the processes of formation and management of heterogene-
ous project teams to determine the size of the crew, depending on the
deadweight on modern ships.

3. Since the modern understanding of the “team CTS” is considered
not so much as a structural, but a quality education characterizing the
level of interaction, the organization aims to develop mechanisms for the
formation of project teams that take into account both product features
and project implementation environments based on the crew of vessel.
At the same time, an essential problem solved is a long-lasting counter-
tension, non-conflict performance in the team and the project team.

4. Accordingly, the purpose of such projects CTS is the profit related
to the carriage of goods by sea vessels, as well as the efficiency and
effectiveness of the project team.
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IHCTPYMEHTHU TA MEXAHI3MU
®OPMYBAHHA KOMAHIU ITPOEKTY
HA MPUKJIAI EKITTAKIB CYJAEH

V wiit craTTi IpoaHai30BaHO iICHYIOYHI TEPMIHOJIOTTYHHI Ta METO0IOTTYHHUI
amapat yIpaBIIiHHS IePCOHAIOM Ta, K HACTiJOK, BUSBHIIOCS, IO 3aCTOCYBAHHS IIPOEK-
THO-OPi€HTOBAHOTO IiAXOAY 0 YIPaBIIiHHS NPU3BOAUTH O BUCHOBKY 1 BKa3ye, 110 TPY-
JIOBHIT TOTOBIp (KOHTPAKT) JUIS peiicy, eKilmaxk MOPCHKOTO CyJHA MAalOTh BCI O3HAKU MPOE-
KTy, a TAKOXK KOMaH[1 NpoeKTy. CIIiJ] 3a3HaYNTH, 1[0 CYAHOIUIABHI KOMIaHi{ € MPOEKTHO-
OpIEHTOBAaHMMH Ta CKEPOBaHi Ha ynpaBiiHHs. He3Bakaroun Ha aOCOTIOTHO BipHUIH BUCHO-
BOK, 1110 MiHIMalbHHH €Kilak CyZHa MOBHHEH OyTH BU3HAUYEHHUN Ha OCHOBI YMOB JUIf 3a-
Oe3meueHHsT Oe3MeYHOi eKCIuTyaTanii BCiX CYJAHOBHUX CHUCTeM 1 MexaHi3miB. KoHKpeTHi
IIPUHOMH 1 METOIH PO3PaxyHKy HE0OXiqHOI KiTbKOCTI eKillaxKy paHimle He Oyiu npeacra-
BiteHi. [IpO€EKTHO-Opi€HTOBaHUH KOHTEKCT CYYacHOTO YIPABIiHHS IMPOEKTAMU B YMOBAX
TypOyJIEHTHOTO CepeloBHIa i HeOOXiAHICTh BiAMOBiAHUX TpaHchopMaliil iHppacTpyk-
TYpH Ta IPOMHUCIOBOCTI, BKIIIOUAIOUH MOpe. YTIpaBIiHCHhKA AiSUIBHICTH BPAXOBY€E iHIHBI-
JlyaJIbHi 0COOIMBOCTI WIEHIB MPOEKTHOT IPYIH KpPi3b COLialbHO-KYJIBTYpPHI BIIMBU. Me-
TOJ0JIOTIS yIPaBIiHHS NIPOEKTAMU Ta KOMaHAHUN (OpMaT POEKTHOI NisTIBHOCTI pO3II-
JIa€ TPOLIECH YIPABIIHHS JIIOACBKUMHU peCypcaMy y B3a€MO3B'SI3KY i3 iHIIUME chepamu
3HaHb, SIKi IOBUHHI OyTY IHTErPOBAHI B TaKi IPOLIECH, SIK YIPaBJIiHHA KOHTEHTOM, 4acoM,
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BapTICTIO, SIKICTIO, pU3UKaMHU, IOCTAYaHHIM, KOMyHiKalisMu. ToMy AJs aBTOPIB LIIKOM
JIOTIYHO MOCHIIATUCS HA «IIpolecH (JOPMYBaHHS Ta yIPABIIHHS JIOJACBKUMHU PECYpCaMul y
MPOEKTHUX (DYHKIIOHAJBHUX IPyIax» Ha MPHUKIIAIl eKilaKy MOPCHKOTO CY/IHA.

Kuio4osi ciioBa: (hopMyBaHHS KOMaH], yIPaBIiHHS IEPCOHAIOM, METOIOJIO-
Tisl, yIpaBiHHS NPOEKTaMH, EKillaX Cy/IHA.
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