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EXPLORING CURRENT PROJECT MANAGEMENT
METHODOLOGIES IN THE CONTEXT OF THEIR BEST APPLICATIONS

Olena Volovyk, Oleh Harmash. “Exploring Current Project Management Methodologies in the
Context of their Best Applications”. The article is devoted to the study of the main project management
methodologies, their origins and authorships, advantages and disadvantages in terms of their implementation.
The published scientific resources on the project management evolution are processed and analysed. The
modern concepts in formulating project objectives towards “faster-efficient-effective” were traced. The three
perspectives of evaluating project success which involve project stakeholders, project managers and project end
users are introduced. The main categories of the project management methodologies are outlined and
diagrammed; the characteristics of every category are specified; the examples of the most established
methodologies recognised in the business community are given. Brief conceptual explanation of each
methodology is outlined together with its pros and cons and the most suitable areas of implementation are
explored. The comparison of CPM and CCM is presented in a graphical manner. The latest statistics on the
current trends in the methods’ usage is presented and analysed. It was revealed that there is a strong tendency
in preferring and applying hybrid methodologies and a strong decline in consistent usage of traditional
methodologies. Scrum as the most popular agile methodology at team level has been identified followed by
Kanban and others. The extension of using agile methodologies beyond IT-related and software development
applications has been detected. Basic diagrams demonstrating logical structure and principles of some methods
are shown. Recommendations for considering specific project features in the context of its scope, collaborating
team characteristics, level of certainty and predictability of affecting factors coming from external and internal
environments, customer and stakeholder involvement, objectives and project success evaluation criteria are
developed.

Keywords: project management, project management methodologies, traditional project
management, agile project management, hybrid project management methodologies, project
management application, PMBOK®, PRINCE2, Spiral, Crystal.
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OneHa Bonoesuk, Onez Fapmaui. «[JocnioxeHHA cy4acHUX Memoo0os1o0zili ynpaeniHHA npoekmamu
8 KoHmekcmi ix Halikpawjux 3acmocyeaHe». Cmamms npucgsayeHa 00Ci0XeHHI0 OCHOBHUX Memo00J102il
ynpasniHHA NpoekmMamu, ix 8UHUKHEeHHIO ma asmopcmay, nepesazam i HeOoiKam y 4acmuHi ix peanizauii.
Onpayb08aHo ma npoaHanizoeaHo Haykosi nybikayii 3 egosroyii ynpaeniHHa npoekmamu. lpocmexeHo
Cy4yacHi KoHyenuii y ¢opmyniosarHi yineli npoekmy 8 HANpAMKy «weuowe-peHmabenbHo-eekmusHo».
[pedcmasneHi mpu moy4ku 30py OUiHKU ycnixy npoekmy, AKi 8KJ104al0Mb 3ayikasieHi CmopoHU npoekmy,
MeHeOXepie npoekmy ma KiHyesux kopucmysa4ig npoekmy. OkpecsieHO ma HAgedeHo CXeMu OCHOBHUX
Kkamezopili Memo0o0zili ynpasaiHHA NPoeKMamu; BKA3YIOMbCA XApakmepucmuKku KOXHOI kamezopii;
HasedeHO nNpukaaou Halbinew ycmaneHux nioxodis, 8U3HAHUX Gi3Hec-cninbHomotw. Cmucie
KOHUenmyasbHe NOACHEHHA KOXHOI Memooosoeii 8Uk1adeHo pa3om i3 ii nepesazamu ma Hedosnikamu, a
makox 00cnioxeHo Halibinbw npuliHAMHI cgpepu 8nposadxeHHs. MopisHaHHa CPM i CCM npedcmasneHo 8
epagiyHomy suenadi. HaeedeHo ma npodHanizo8aHoO oCMAaHHi cmMamucmuyHi 0aHi Npo Cy4acHi meHoeHyii
sukopucmaHHa memoois. byno eusgneHo, WO icHye cunbHa meHOeHYia si0dasamu nepesazy ma
3acmocosysamu 2i6pudHi MemoQosioeil ma 3HAYHE 3HUXEHHA BUKOPUCMAHHA OOMEXeHH020 mMisbKi
mpaouyitiHumu memoooso2iamu. Scrum AK HaunonyapHiwa eHy4Yka MemodoJsioeia 018 KoMaHOHoi pobomu
6yna eu3sHauyeHa. [lpyee micye no nonynapHocmi gi0daemoca memodosneii Kanban. byno euseneHo
PO3WUPEHHA BUKOPUCMAHHA 2HYYKUX Memo0osio2ill 3a Mexi npoekmis, nog’a3aHux 3 iHgpopmayiiHumu
mexHo102iAMU Ma po3pobKot Npo2pamHoz0 3abe3nedeHHs. HasedeHo 0CHOBHI cxemu, ujo OeMOHCMpyoMeb
J102i4HY CMpyKmMypy ma npuHyunu desaxkux memoodis. Po3pobieHo pekomeHOayii ujo0o po32/1a0y KOHKPemMHuUX
ocobniugocmeli npoekmy 8 KOHmMekcmi (i020 06csA2y, Xxapakmepucmuk KOMAHou, Wo cnisnpaytoe, pisHa
sU3HaYyeHocmi ma nepedbadyysaHocmi 8nNAUBANOYUX (HAKMOPI8 308HIWHLO20 MA BHYMPIWHLO20
cepedoguWa, 3asly4eHOCMi 3aMOBHUKA Md 3auikagneHux CmopiH, uineli ma Kpumepiig OUiHKU Yycnixy
npoekmy.

Knio4doei cnoea: ynpasniHHA npoekTramu, MeTOAOSOrii yMnpaBfiHHA NpoeKTamu, TpaauuiniHe

YNpPaBfiHHA NPOEKTaMK, FHYyYKe yrnpasniHHA NPoeKTamu, METOLOSOrIT ribprAaHOro ynpaeniHHA NpoeKTamu,
3aCTOCyBaHHA ynpasniHHA npoektamu, PMBOK, PRINCE2, Spiral, Crystal.

EneHa Bonoeuk, Onez Fapmaw. «UccnedosaHue cospemeHHbIX memoodosio2uli ynpaeneHus
npoeKkmamu 8 KOHmMeKcme ux Hau6osee 3¢pcpekmusHbIx npumeHeHuli». CMamMea NOCBAWEHA U3YYEHUIO
OCHOBHbIX MeMOo00/102ull ynpassieHUs NPOeKMamu, Ux NPOUCXOXOeHUI0 U asmopcmay, npeumywecmsam u
HedoCcmamkam C MOYKU 3peHUs UX 8HeOpeHUs U npumeHeHus. HaydHele nybnukayuu no passumuto
ynpasneHus npoekmamu obpabomasl U npoaHanu3uposaHsl. [pociexeHsl cospeMeHHble KOHUenyuu 8
opmynuposaHuu yeneli npoekma no HANpassaeHur K «bbicmpee-peHMabenbHee-3¢pekmusHees.
lpedcmaenieHbi Mpu MOYKU 3peHUs HA OUEHKY ycnexd Nnpoekmd, 8 KOmOpbIX y4acmeyom
3aUHMepecosaHHvle CMOPOHbLI NPOeKMa, MeHeoXepbl NPoeKMd U KOHe4YHble Nosib3osamesiu npoekmad.
OcHogHble kamezopuu Memo0os102uli ynpasieHuUs NpoeKmamu onUCaHbl U NpedcmassieHsl 8 suoe 0uUazpamm;
YKA3aHbl Xapakmepucmuku Kaxool Kamezopuu; npusedeHbl npumepsl Haubosee ycmoABWUXCA U
ucnosb3yemelx — MemooQosioeuli, NPU3HAHHbIX 8  bu3Hec-coobwecmse. [lpusodumca  Kpamkoe
KoHYyenmyasneHoe 0bvACHeHUe Kaxxool Memo0os102uu eMecme ¢ ee npeumMyujecmeamu U He00CMamkamu, a
makxe uccnedytomca Haubosnee nooxodawjue obnacmu npumeHerus. CpasHeHue CPM u CCM nodxodos
npedcmasneHo 8 2paguyeckom sude. [lpedcmasseHsl U NPOAHAIU3UPOBAHbLI NOC/IEOHUE cmamucmuyeckue
OdHHble 0 MeKyuux meHOeHYuaX Ucnosb308aHUA Memooos. BeisgneHo, ymo Habooaemca ycmolvueas
meHOeHYUs npednoYmeHuUsa U npuMeHeHUs 2ubpuOHbIx Memodosioeull U pe3Koe CHUXEeHUe UCN0oJ/1b308aHUA
MpaouyuoHHbIX Memodos102uli 8 HUCMOM 8UOe Ha NOCMOAHHOU O0CHo8e. Scrum bblsia onpedesieHa Kak camas
nonynapHas memooosnozus Agile Ha komaHOHOM ypoeHe, 3a komopol ciedytom Kanban u dpyeue. boino
06HapyeHO pacwupeHue Uucnosb308aHUA 2UbGKUX Memoodosioauli 3a npedesibl NPOEKMOo8, CB8A3AHHbIX C
UHOPMAYUOHHBIMU MeXHOI02UAMU U pa3pabomkol npo2padMmHo20 obecnedyeHus. [lokazaHel 6a3osvle
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ouazpammel, O0eMOHCMpuUpylowue J102U4eCKylo CMpyKmypy U NPUHYUNLI  HEeKomopsix Memooos.
PaspabomaHsl pekomeHoayuu no ydemy ocobeHHOCmel npoekma 8 KOHMekcme ez2o0 macwmaba,

Xapakmepucmuk 33aumoae0cm3yiou4ux KOMQHO, YpO8HA onpeaeneHHocmu u npeBCKasyemocmu sJ/ludrwWux
d)aKmopoe, ucxoo0awux U3 BHewHel U BHympeHHECI Cpeabl, gosJ/leYyeHHoOCMuU 3dKdas34yukoe U
3dUHMepecoB8aHHbIX CIMOPOH, uesned u Kpumepues OUeHKU ycnewHocmu npoekma.

Knio4deesole cnoea: ynpasneHve npoekTamm, METOA0MOMIM yNpaBneHnsa NpoeKTaMu, TPaguLMoHHoe
yrpaBfieHNne nNpoeKTaMu, FMOKoe ynpaBieHne NpoeKkTamu, MeTofonornM rubpugHoro yrnpaenieHune
npoekTamu, NpumeHeHune ynpasneHue npoektamu, PMBOK, PRINCE2, Spiral, Crystal.

Introduction. The current stage of
economic, social and  technological
development demonstrates that project
management has proved to be more and
more common because this approach has
shown a high practical efficiency in solving
complex problems in various areas of
economic and business activities. Nowadays,
the project management methodology has
found application in  many areas:
construction, investment, IT-sphere, logistics,
supply-chain-management and many others.

Modern concepts of project
management formulate the implementation
objectives towards “faster-efficient-effective”,
which makes it particularly challenging in the
reality of a large number of restrictions and
continually changing business, social and
technological environment. In the process of
shifting from one stage of economic and
business development to the next one, the
project  management  required new
approaches in formulating project objectives,
task framing and task sequence execution,
time-management and activity evaluation
techniques including the duration of every
activity and the project as a whole, human
resource management and resource
management methodologies, budgeting etc.

While the first scientific approaches in
project management were oriented on
physical product development or
construction of large-scale objects requiring
long time and a great number of interrelated
activities, the shift from product-oriented
methodologies  towards client-oriented
methodologies resulted in establishing a new
philosophy in management which has
received the name of agile. The number of
approaches continually grows resulting in a

great variety of modifications of traditional
(classical) methodologies, agile
methodologies and hybrid ones representing
a diversity of combinations of the both.
Therefore, there is a strong necessity to realize
the advantages and disadvantages of the
suggested methods, identify the project
characteristics which would justify the
methodology application and choose the
most suitable for it.

Analysis of the latest researches and
publications. Project management has been
developed, extended and modified for
decades. The major distinguished
contributors to this trend of scientific
management are Henry Gantt, O. Taiichi,
W.W.Royce, James E. Kelly, Morgan R. Walker,
Eliyahu M. Goldratt, H. Takeuchi, I. Nonaka, J.
Sutherland and K. Schwaber, K. Beck, L. Corey,
Harry, Mikel J, B. Smith, Alistar Cockburn, B.
Boehm and many others. [1-16] who
introduced a variety of project management
methodologies while adapting them to ever
changing economic and business
environment. In general, their finding were
mostly industry and task oriented though
further they were extended beyond the initial
framework. The modern tendency in
assessing critical success factors of project
performance were explored by Shamim, D. M
[18], Jitpaiboon, T., Smith, S. M., & Gu.[19] and
others who outlined that project success is
evaluated from the perspectives of the three
parts involved into the project- the project
sponsor, the project manager and the project
user. Taking into account the complexity of
success perception, the selected project
methodology needs to meet specific
evaluation criteria including technological
success; efficacy of project delivery;
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management and organization implications;
corporate efficiency and customer happiness.
[18]

In 2020 Komus, A., & Kuberg, M [20]
compiled an official report project
management approaches applications. The
results demonstrate major tendencies in
preferences on different project management
methodologies applications. For traditional,
or classical/ sequential, approaches only 8%
of the respondents stated that they use
consistently traditional project management
among which 23% apply PMBOK ®, 19% do no
pursue standard methodologies at all and
13% apply PRINCE2. In general, there is a
steady decline in consistent usage of
traditional methods from 22% in 2012 to 8%
in 2019. Interestingly that there is a strong
tendency of preferring agile and hybrid
approaches to traditional ones in project
management. The same report claims that the
users who prefer hybrid methods constitute
43% versus 28% of those who prefer selective
agile approaches. Scrum (84%) is the most
used agile approach at team level, followed
by Kanban and others. Even though Agile
approaches are primarily used by IT
developers, there is an extensive trend of their
adoption in fields without an IT connection
and include physical product development,
logistics, supply chain  management,
marketing, strategic organizational
restructure, etc.

17-30
v.14 (2022)
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Despite a great number of researches in
the field of project management, there have
been insufficient efforts done towards
identifying clear distinctions in
methodologies’ classification, determining
and systemizing major advantages and
disadvantages of most popular methods as
well as the specific projects’ features justifying
application of a methodology type.

Objectives statement. The purpose of
the research is to explore the development of
project management methodologies, outline
the categorisation in their variety applied in
the contemporary business and scientific
environment, give basic characteristic of
different approaches in project management,
analyses their advantages and disadvantages,
and determine the most beneficial areas of
their implementation.

Method (methodology). To achieve the
goal, general scientific methods were used, in
particular, literature review, methods of
analysis and synthesis, system approach,
tabular and graphical methods.

Basic material and results. Project
management approaches can be organized
into three main groups: sequential
(traditional/classical), iterative (flexible/agile)
and hybrid (a mixture of traditional and
iterative approaches or a combination of the
both) (Fig. 1)..

Project Management Methodologies

Sequential
(traditional/classical)

Hybrid

lterative (Agile)

Figure 1 - Figure1 Project Management Methodologies Classification
Source: compiled by the authors

Each of the approaches has its
advantages and disadvantages as well as
implementation benefits. The articles gives
brief conceptual explanation of each
methodology together with its pros and cons
and explores the areas of implementation

which every methodology may suite the
most.

Sequential, or traditional/classical,
approach emphasizes linear processes where
phases have precise starting and ending
points and progress straight from one phase
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to another. Such methods have clearly
defined objectives, well-controllable
processes within the project, detailed
documentation and high level of
accountability. More advanced
methodologies of the sequential approach

17-30
v.14 (2022)
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are introduced by the Waterfall method, the
Critical Path Method (CPM) with its extension
PERT (Program Evaluation and Review
Technique) which represents the algorithm
for scheduling project activities, and The
Critical Chain Method (CCM). (Fig. 2).

Sequential (Traditional)
PM Methodologies

Waterfall

Critical Path Method (CPM)
Program Evaluation and Review Technique (PERT)

Critical Chain Method
(CCM)

Figure 2 — Sequential Project Management Methodologies
Source: compiled by the authors

The Waterfall method was first
introduced and established in 1970 by
Winston W. Royce [2], a computer scientist, for
manufacturing and construction businesses,
though later it was successfully adopted by
service-oriented industries. The main idea
underlying this method is to build a system
comprising static phases Requirements
Determination, Design, Implementation,
Verification, and Maintenance executed in a
linear order. There have been several
modifications to the Waterfall method, but all
of them use the system approach suggested
by Winston Royce. Stakeholders and
customer prepare the requirements jointly
and carefully document them. Interestingly
that the Gantt charts which were originated in
1910 - 1915 by Henry Gantt is the most
preferred tool for the Waterfall which
visualizes subtasks, dependencies and project
phases through the project life cycle. Gantt
charts and WBS (work breakdown structure)
are easy-to-use and well-visualizing tools for
the sequential methodologies.

The advantages of the Waterfall
methodology include clear structure of the
project phases; clearly defined end goals;
simplicity to use and understand; low work-
in-process as the model phases are processed
and completed one at a time; easiness to
manage; non-overlapping project activities.
Though the limitations of this methodology

imply lack of flexibility and complexity to
customize; the client/end user interaction is
excluded during the project execution; high
cost to maintain for users and extensive
training for project staff. Therefore, the
Waterfall methodology works poorly for long,
on-going and multiple-module projects. On
the other hand, it is best for the projects with
well-defined end goal that have careful
planning, detailed documentation, and
consecutive execution.

The Critical Path Method (CPM) arises
from the theory of graphs and represents an
algorithm for scheduling the project activities.
It is commonly used in conjunction with the
Project Evaluation and Review Technique
(PERT). This methodology was developed in
the late 1950s by Morgan R. Walker of DuPont
and and James E. Kelley Jr. of Remington Rand
[3]. The critical path represents the longest (in
terms of duration) sequence of essential
project activities that must be completed on
time. Calculating the critical path is key to
determining the total duration of a project, its
milestones, deadlines and essential activities
which need to be completed on time. The
advantages of this methodology involve clear
and logical vision of the project as a whole;
quantification of timelines and tasks;
flexibility in shifting resources from non-
critical to critical activities and vice versa;
ability to spot the details, etc. The limitations
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of this methodology include high complexity
of the network diagram for large projects,
which makes it difficult to track, and low
flexibility when the information on every
activity is incomplete.

The Critical Path Analysis is commonly
used with all forms of projects, including
construction, aerospace and defense,
software development, research projects,
product development, engineering, and plant
maintenance, among others. Any project with
interdependent activities can apply this
method of mathematical analysis.

The Critical Chain Method (CCM), which
was developed and introduced by the Israeli
physicist Eliyahu M. Goldratt in 1997 [4],

Critical Path Methods diagram (Source [21])
Figure 3 - Comparison of Critical Path Methods and Critical Chain Method diagram

This method emphasizes prioritization,
dependencies analysis, and optimization of
resources and is best for complex projects
with limited resources.

https://smart-scm.org

extends the theory of constraints which
focuses on identifying constraints and
bottlenecks in the system to improve the
throughput. The CCM is defined as “the
longest path in the network diagram
considering activity interdependence and
resource constraints.” [4] It is the sequence of
activities with the shortest time advance
which takes into account the constraints of
resources (workforce, equipment, etc.) and
shifts a part of the stocks into so-called buffer
activities — project feeding buffer, feeding
buffer and resource buffer. Figure 3 depicts
distinctive  differences and similarities
between the CPM and CCM.

Project
Buffer

Critical Chain Method Diagram (Source [21])

Table 1 summaries the project
characteristics for the most suitable
applications of the sequential (traditional)
project management methodologies.

Table 1. Summary of the suitable project characteristics for sequential methodologies

Method

Suitable project characteristics

Waterfall

Smaller projects with easy identifiable deliverables
during the planning stage

Critical Path/PERT

Mainly non-research projects and some research
projects with independent activities which
durations easy to predict where delivery terms and
deadlines are critical

Critical Chain

Complex projects with limited resources

Source: compiled by the authors

The given methodologies are mostly
suitable for projects with clear tasks to

perform and lack flexibility and adaptability to
uncertain conditions in the environment.



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

Agile project management is an iterative
approach to delivering a project throughout
its life cycle. Originally, it was developed for
software development projects, but now it
has other applications too. Formally, Agile
was launched in 2001 when 17 technologists
drafted the Agile manifesto [15]. They wrote
four basic principles for Agile project
management, intended to guide teams on
developing effective software projects.
However, in practice the roots of agile
philosophy dates back to the late 40s early 50s
of the last century. In general, this approach is

17-30
v.14 (2022)
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structured, iterative, and adaptive to business
planning and managing project process
which, unlike the traditional approach,
suggests simultaneous execution of non-
dependable activities which can be done in
parallel providing flexibility to the project
execution and ability to change processes
while the project development is in progress.
At the core, agile projects exhibit trust,
flexibility, empowerment and collaboration.

Major Aqgile project management
methodologies include Kanban, Scrum,
Scrumban, Lean, Six Sigma, Extreme

Programming (XP), Crystal and others. (Fig. 4)

Agile Project Management Methodologies

Kanban Scrum

Lean Six Sigma

Scrumban

Extreme Programming (XP)

Crystal

Figure 4 — Agile project management methodologies
Source: compiled by the authors

Kanban is a visual means to design,
manage, and improve flow systems for
knowledge work which uses Kanban boards
depicting the workflow by splitting it into
three stages: requested, in progress, done. It
was developed by Taiichi Ohno, a Japanese
industrial engineer, in 1953 for effective
inventory management and later extended
on other industries including IT-development
[1]. This method does not have a strictly
designed process rather focused on the most
significant tasks. The major advantage of the
method is its simplicity and transparency to
implement. Other advantages may include
improved predictability, customer
satisfaction, and quality management.
However, the method is not suitable for
dynamic settings, as it does not show the
timeframes for individual activities. In
addition, failure to keep the Kanban board up-

to-date may cause serious miscommunication
within the team resulted in further failure in
the project execution. This methodology
works best for the small project teams
collaborating  remotely, having many
incoming requests that vary in priority and
size.

The term Scrum ,as related to project
management, was introduced by Hirotaka
Takeuchi and lkujiro Nonaka in 1986 [5].Then
in the early 1990s Ken Schwaber and Jeff
Sutherland developed it further to help
organisations struggling with complex
projects [6]. Scrum methodology emphasises
empirical observations and formulates six
basic principles : control over the empirical
process, self-organisation, collaboration,
value-based prioritization, time-boxing and
iterative development.
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The Scrum methodology involves the use
of short "sprints" from which the project cycle
is formed. These intervals last from one to two
weeks and are designed for teams of 10
people at most. This is the main difference
from the Waterfall methodology, where
individual tasks are linked to each other by
dependencies. The advantages for the
method involve its high adaptability and
flexibility, encouraging creative working
environment, reduced documentation, and
improved quality work and customer
satisfaction. The disadvantages of the method
lie in its focus on individual tasks rather than
on the overall project deadline making it
difficult to integrate with the traditional
project management approach, and requires
extensive training of the personnel. The
Scrum methodology works best for a wide
variety of environments and situations that
do not initially have clearly identifiable
requirements and require a flexible approach.

Scrumban merges the structure and
predictable routine of Scrum with Kanban’s
flexibility and represents an effective tool for
handling large projects by splitting them into
smaller chunks. It was first introduced by
Corey Ladas in 2008. The advantages of this
method is that it enforces transparency,
provides effective handling of bottlenecks,
implies less control from team managers and
reduces the volume of documentation.
However, elimination of daily meetings from
the routine schedule complicates evaluation
of individual efforts and contribution. The
Scrumban methodology is a great solution for
teams that are looking to structure to their
Kanban project management, or for teams
looking for a slow transition from Scrum to
Kanban.

Lean agile methodology is aimed at
eliminating waste and creating a simple
project structure. Ultimately, this means
being able to do more with fewer resources to
improve the efficiency and quality of
teamwork. . Lean manufacturing principles
were first established and developed by
Toyota in the 1950s and applied in the 1970s
to combat the energy crisis. Waste reduction
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was originally applied to physical products.
This idea was further extended to project
management by James P. Womack and Daniel
T. Jones , who introduced five principles
which can be used to apply the lean concept
to project management in their book “Lean
Thinking” published in 1996 [9]. Nowadays
this term implies to wasteful ways of doing
work. The goal of lean project management is
to maximize value while minimizing waste. It
is based on three fundamental principles:
delivering value as defined by the customer,
eliminating waste, and continuous
improvement. The concept of Lean was
targeted on eliminating three types of
deviations that demonstrate inefficient
allocation of resources represented by three
letters Ms referring to the Japanese words
Muda (waste), Mura (unevenness), Muri
(overburden). The advantages of the Lean
methodologies represent cost reduction,
customer interaction enforcement and
increased quality. However, it may lead to
inventory problems due to low amount of
stocks, high implementation costs, and
challenges during the transition period of
shifting to Lean management. It is
recommended for teams experiencing
efficiency problems. In general, projects
teams of different sizes can benefit from this
method.

The Six Sigma, introduced by Bill Smith
and Mikel Harry in 1986, focuses on
understanding customers’ requirements,
continuous improvement and eliminating
defects and waste [11]. These objectives can
be achieved through profound knowledge of
statistics, engineering and  scientific
management. It is often referred to as a
philosophy rather than a methodology. The
main advantage of Six Sigma is that it is
customer driven and considers the entire
process of the project from the raw materials
to the final product rather than just final
product. The disadvantages may include a
requirement for extensive training for
employees, processing large amounts of data
resulting in increased overall costs. Six Sigma
perfectly suits large organizations with
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hundreds of employees where the need to
complete projects without waste becomes an
important factor for the organization.

Crystal is an agile framework
concentrated on individuals and their
interactions rather than processes and tools. It
is a direct outgrowth of some values outlined
in the Agile Manifesto. It was developed by
Alistair Cockburn for IBMin 1991 and included
guidelines for team collaboration and
communication [12]. The Crystal framework is
based on two beliefs:1) teams can find ways
on their own to improve and optimizes the
workflow, and 2) every project is unique and
continually changing so the project’s team is
the best to decide how to cope with it. The
advantages of this approach include the
following: teams are free in making decisions;
teams may respond well to the changing
environment;  facilitates  direct team
communication, transparency and
accountability. However, lack of pre-defined
plans may lead to scope slow down, and lack
of documentation may cause confusion in
understanding. This method is ideal for
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experienced and autonomous development
teams.

Extreme programming (XP), introduced
by Kent Beck in the 1990s, is a people driven
approach rather than process driven
approach which allows changing the project
plan, budgets and final outcome at any stage
of the project development in order to fit the
changing needs [7]. This method is widely
applied in IT-development industry. The main
advantage is that XP significantly saves costs
and time required for project realization
because project teams do not use much
documentation rather come to solutions
through discussions within the team. Other
advantages of this methodology involve its
simplicity as developers use very simple
quickly updatable solutions; visibility and
accountability of the whole process during
the project; improved employees’
contribution and satisfaction.

Table 2 summaries the features of the
most suitable projects of the given Agile
methodologies in project management.

Table 2 — Summary of suitable project characteristics for Agile methodologies

Method

Suitable project characteristics

Kanban

Projects require quick changes , requirements vary in priority and size;
projects are developed for both service and industry by collaborative teams

Medium or large size complex projects with changing requirements; the
Scrum projects can be developed by a collaborative cross-functional small project
teams; effective for remote collaborative teams

Projects where difficult to predict the amount of work to be performed;

Scrumban ongoing project chores in uncertain environment; effective for remote
collaborative teams
Lean Complex projects within large organizations where efficiency issues are
critical
Six Si Complex projects for large organizations employing hundreds of people
IX Sigma L
where waste free performance is critical.
Short-term projects that require rapid delivery of the projects; long-term
Crystal projects with frequent testing and feedback; project teams of highly

experienced professionals

Extreme programming
(XP) deadlines.

Complex projects with uncertain and unpredictable factors and tight

Source: compiled by the authors

The disadvantage of this methodology is
that it assumes high speed of work and
stressful environment that may result in

employees’ exhaustion; less attention to
processes may result in defects and quality
requirements violation; lack of
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documentation may lead to unexpected
untraceable failures in the future.

The XP method is used for dynamic
projects with tight deadlines; work is carried
out within short development cycles with
many releases. This approach results in high
productivity and short lead times.

The variety of the current agile
methodologies and their continual growth
demonstrate the demand for high level of
adaptability of project execution to both
changing environments and changing
project requirements in on-going projects.
Every methodology has very specific areas of
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application which are limited by project scale,
time restrictions, proficiency level of
collaborating teams, resource management
requirements, desired productivity level,
industry type etc.

Hybrid project management
methodologies benefit from the rigid
structure of the sequential (traditional)
approach and the flexibility of the Agile
approaches. PMBOK®, PRINCE2 and Spiral
represent some of the most popular hybrid
approaches in project management. (Fig. 5)

Hybrid project management
methodologies

PMBOK ®

PRINCE2

Spiral

Figure 5. Hybrid project management methodologies
Source: compiled by the authors

In general there are many more
approaches which can be classified as hybrid,
but this research is limited to the ones listed
above.

The Project Management Body of
Knowledge (PMBOK?®) methodology
represents a modification of a traditional
approach enhanced by agile insertions. It is a
document containing standard terminology,
best practices and process guidelines around
project management as defined by the
Project Management Institute (PMI). It dates
back to 1969 when the Project Management
Institute (PMI) was founded. In 2021 the
organisation published the seventh edition,
the latest version, of the guide. While the
traditional approach follows the PDCA (Plan-
DO-Check-Act)  workflow  management
processes developed by M. Porter, PMBOK
involves five processes that include Initiating-

Planning- Executing - Controlling and
Monitoring - Closing. Figure 5 depicts the
workflow process with implied PMBOK®
methodology.

Unlike the traditional approach, the five
processes in PMBOK® may overlap and
interact throughout the project. In addition,
PMBOK® implies three main categories on key
aspects of the project: core areas, facilitating
areas and coordination areas which facilitate
managing the five processes effectively. The
main advantage of PMBOK® is that it is a guide
prepared by management professionals
which introduces the best insights and
practices in a standardised manner; it is
regularly updated and suits for any team with
disregard of the organisation size of industry.
The PMBOK® Guide can be used as a basis for
developing an own approach to project
management.
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Executing

Planning (

Closing

Controlling and
Monitoring

Figure 5 - The core project management processes defined by PMBOK®
Source: updated from [14]

PRINCE2 (the acronym stands for
"PRojects IN Controlled Environments") is one
of the most widely practiced project
management  methodology  worldwide.
Initially it was developed in the late1980s by
the UK Government in order to manage IT-
teams and was named PRINCE. It was
reviewed in 1996 and received the current
name of PRINCE2. The methodology
emphasises organisation and control and
represents a linear and process-based
framework, focusing on moving initiatives
through predefined stages [16]. Like in the
traditional methodology, the records from
every stage are documented into six reports
to the project board and help to stay
organized and on track. Like in the Scrum
Agile approach, the project people are
assigned three main roles, six supplementary
roles and wuses both qualitative and
quantitative measures of performance. The
controlled performance targets comprise the
following variables: Time, Cost, Quality,
Scope, Benefits, Risks which form a
comprehensive project management process
with clearly defines roles. This is an effective
methodology  for implementation  of
corporate projects, individual project tasks
including milestone control, product transfer
management and project initiation and
closure. The advantages of this methodology

involve its worldwide recognition;
completeness as it combines agile and
traditional approaches; principles are
universal and applicable to projects of any
scale; adaptable, enables effective
communication with stakeholders and
teammates. The disadvantages include its
limitation to technical skills and neglecting
soft skills; unlike PMBOK® which introduces
over 100 project management techniques, it
is limited to two techniques; the method
assumes a lot of documentation to maintain
and adapt. This method works best for large
enterprises with a great number of
stakeholders.

Spiral, introduced by Barry Boehm in
1986, is the most preferred SDLC (Systems
Development Lifecycle) model for long-term
and high-risk software development projects
[13]. It combines prototyping and
architecture in phases and functions as a
synergy of the Waterfall and Agile models
because shifting to the next phase is
performed according to the initial plan even if
the previous phase has not been completed
yet. The model involves a repetitive cycle
which executes the phases repeatedly until
the project is fully completed. Figure 6
visualises the iterative implementation
process of the Spiral model.
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Spiral model

(1
Identify
objectives

o
Develop
and test

u -
Perform risk
analysis

(4
Review and
gvaluate

Figure 6. Spiral model diagram

The obvious advantage of the model is its
flexibility to possible changes followed by risk
handling at every phase and increased
customer satisfaction as the model facilitated
customer feedback. The disadvantages may
include high costs, which makes it
unfavorable for small projects, dependence

Source: [22]

on risk analysis, complexity and inefficient
time management.

Table 3 summarizes the features of the
most suitable projects of the given Hybrid
methodologies in project management.

Table 3 — Summary of suitable project characteristics for Hybrid methodologies

Method Suitable project characteristics
PMBOK® Standard projects with small teams; large projects in combination with
other PM methods
PRINCE? Large and comple_x _e_nterprise prqjects with a great number of _
stakeholders and initially well-defined goals; avoid for small projects
Spiral Perfect for large expensive and complicated projects in IT industry

Source: compiled by the authors

The research shows that hybrid
approaches in project management are

applicable to large-scale complex projects
which incorporate high costs and consider a
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variety of stakeholders, the feature
deemphasized while applying consistently
traditional or agile approaches.

Conclusions.  Project management
methodologies do not represent an
established permanent know-how tool rather
a flexible and continually modified and
updated framework which success is assessed
from three perspectives - stakeholder,
project team and end user. The most used
methodologies can be categorized as
sequential/traditional/classical and
iterative/flexible/agile. The traditional
approaches (Waterfall, Critical Path/PERT
Methods, Critical Chain Method) were
established for product-oriented projects and
did not involve stakeholders and end users
during the development and implementation
phases as they had clearly stated objectives,
task wordings and stable precedence of
activities. These methods are vulnerable to
uncertain and unexpected factors as they lack
flexibility during the development and
implementation stage. These methods work
effectively for projects with easy identifiable
deliverables during the planning stage,
complex projects with limited resources or
projects with independent activities which
durations easy to predict where delivery
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terms and deadlines are critical. Agile project
management methodologies gain more and
more popularity for both IT-related and non-
IT-related industries as they are more client
oriented, satisfy the interests of the three
parties of the project and allow flexible and
changes in on-going projects. They work best
in applications related to projects requiring
quick changes, which vary in priority and size;
complex projects influenced by uncertain and
unpredictable factors and involving cross-
functional collaborative teams working
remotely. The major popular Agile
methodologies are represented by Scrum,
Kanban, Scrumban, Lean, Six Sigma, etc.
Nowadays, there is a steady trend of
implementing hybrid methodologies which
combine the benefits and transparency of
traditional approaches and flexibility of agile
approaches. They are represented by
PMBOK®, PRINCE2, Spiral and others. The
latest statistical data demonstrate a growing
popularity of the latter ones as they can be
used for large complex projects with a great
number of stakeholders. Generally, the
selection of the most suitable project
management methodology depends not only
on the industry type rather on the project
features, size and priorities.
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