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Cmammio npuceésueno eupiulennio HaAyKoeoi npoodJe-
Mmu popmyeanns mema-pieHs YnpasaiHHA npoexmamu —
pi6Hss cmeopenHs ma 6npoadHCeHHS OPIEHMOBAHUX HA
YMOBU KOHKPEMHUX NPOEKMHO-OPIEHMOBAHUX NIONPUEMCME
Memooonoziii ynpaeninns npoexmamu (MYII). Iloxasano,
WO 6NPo6aodIHceHHs Memo0oJ0eill YNPasaiHHA Npoexma-
MU 6 Npakmuxy OisIbHOCMI NPOEKMHO-0OPIEHMOBAHUX Ni0-
NPUEMCME NOMPIOHO PO32NA0AMU AK NPOEKM, AKUL 6UMALAE
YNPasiHKA Y 6i0n06IOHOCHI 3 0esK010 Cheuudiunoo memo-
dos102i€10 — Mema-memo0o0zicl0 YnpasiinHa nPoexmamu.
3anpononosano Konuenuito nodydoeu mema-memooonozii
YNPAsIiHHA NPOEKMaAMU, 8 OCHOBY AKOT NOKJAAOEHO MOOEb
<IIOTOK» (npoexmno-opicnmosana mexnoo2ivHa opzami-
3auin xomnaniii) . Pozpoéneno memoo popmyeanns xongiey-
pauii mema-memo0onozii ynpaeainHs npoexmamu nio ymosu
KOHKPEemHoz0 npoeKxmuo-opieHmosanozo nionpuemcmeda, 6
OCHOBI K020 OUIHKA BI0XUJIEHHS 68 YMOBHUX UMOBIPHOCMAX
dopmysanus uinvosux 3nauenv napamempie npoexmy 0e3
BUKOPUCMAHHS, MA 3 BUKOPUCMAHHAM THCMPYMEHNMIE KOH-
Kpemu306anoi Memo0oJiozii ynpasiints npoexmamu.

3acmocosyrouu npedcmasiieni HAYKOGL pe3yabmamu 6
npoueci CmeopeHHs KOHKPemu308anux mMemooosiozii ynpae-
JUHHA NPOEKMAMU O GIMUUSHAHUX KOMNAHIU Y10 6usHaue-
HO, npo douinvHicmob eukopucmanns incmpymenmie MYIIL: 6
TOB Kapéou (Yxpaina) — incmpymenmie ynpasiinmns pecyp-
camu npoexmie Oyodienuuymea 6az06ux cmanuili MooOLILHO-
20 368’a3ky; 6 IIAT Tymxoecvxuii (Ykpaina) — incmpymenmis
ynpasninnsa inopmauiero zeonoeivnux npoexmie; ¢ ICD
Investments (Yxkpaina) — 3 incmpymenmie aominicmpyean-
Ha Oegeaonepcviux npoexmis. Ilpedcmasneno npaxmuu-
Hi pezyasmamu PopmMYy8anHs KOHKPEMuU3068anoi Memooono-
2ii ynpaeainua npoexmamu oasn TOB Kapoon. Yeniwmnicmo
CMBOPEHHS CUCMmeMU YNPAaeiHHA NPOEeKMAMU 6 KOMNAHil
Kapoon ceiouums npo oo6rpynmosanicmos ma 0ocmosipricnto
OMPUMAHUX HAYKOBUX PE3YTbMAaAmie ma ix 6ancauUeicms 0ns
NPaKmuKu Yynpasainis npoexmamu

Knouoei crosa: mema-memooonozis ynpasainns npoex-
mamu, KOHKpemu3oeana menmoooioziss ynpasiinius npoex-
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1. Introduction

The use of project management methodologies in practice
allows project teams to successfully and effectively manage
all processes that provide the desired results. In the world,
there is a large number of project management methodolo-
gies that were created by scientists and practitioners [1—4].
But none of the methodologies is adapted to a particular
enterprise, since each enterprise has different experience of
professional project management, different levels of techno-
logical maturity, has its own specifics. In addition, projects
of the same company can vary significantly.

Another drawback to the use of methodologies is that
they lack the component of implementation in project-ori-
ented enterprises. And such an implementation entails or-

ganizational changes, reengineering of business processes,
technological and technical reequipment, etc.

At one time, the space program of the United States
began the project management methodology, which is now
known as the PMBOK body of knowledge. The P2M meth-
odology was developed for innovative projects and programs,
and for projects in the field of IT — agile methodologies.

But there is no methodology for projects of implementa-
tion of project management methodologies (standards). And
quite often responsible for the project persons do not know
or do not understand how to use the tools of the project
management methodology. They may start implementing
MS Project without developing planning rules or project
plan templates, without assigning responsibility persons for
entering information in the MS Project, controlling the im-




plementation, etc. And in this case, managers do not consider
the fact that the implementation of the project management
methodology requires rebuilding the project-oriented en-
terprise and adapting the methodology to its conditions.
There is no understanding that the implementation of proj-
ect management methodologies needs to raise the level of
technological maturity of the enterprise. It is necessary to
choose from different methodologies precisely the tools that
are most appropriate for the conditions of the enterprise and
the specifics of the projects (terms, resources, risks, teams,
influences, etc.). Essentially, the concept, principles, rules,
regulations, methods, project management means of man-
aging the project of creation and implementation of tools for
various project management methodologies at a particular
enterprise are required. It is necessary to develop some proj-
ect management meta-methodology (PMMM), which will
describe the processes of implementation of project manage-
ment methodologies (PMM) at a specific enterprise and will
contain relevant tools.

2. Literature review and problem statement

The role of the PMM in the management of project-ori-
ented enterprises is increasingly important. This is due to the
fact that today’s requirement is effective management in order
to achieve the goals and receive the planned results. In [5], it
was found that the application of management methodologies
makes it possible to achieve an economic effect from 15 % to
20 %. The study of methodologies is dealt with in the works
of many researchers, and the concept of project management
methodology is quite broad and ambiguous on the one hand,
and on the other — brought to the level of a set of practices.
The author [6] presents the necessity of using the methodolo-
gy of project management in the context of scientific activities
of the project management discipline. In [7], the project man-
agement methodology is presented as a combination of logi-
cally related practices and methods; the PMBOK [1] standard
is also considered from a practical point of view. The study [8]
reflects the author’s opinion that in the modern era of human
development, the methodology of project management should
be interpreted in the organizational-activity paradigm. This
confirms the idea that there is a need to create some add-on
over project management methodologies that will allow se-
lecting best practices, tools and creating project management
standards for a particular enterprise.

Let us consider in more detail the studies about project
management methodologies in terms of processes of PMM
implementation in a particular enterprise.

The paper [9] presents the basics of professional knowl-
edge and competencies in three areas: conceptual, technical
and behavioral. The paper proposes methods of project
management processes considering the specifics of domestic
enterprises. But the paper does not cover the question of how
managers should behave when implementing the method-
ology, how they can influence the implementation process.
The study [10] reflects the systematization of existing tools
for managing enterprise development in Ukraine, the use of
projects and programs as tools for enterprise development
in today’s conditions. The study does not cover the issue of
creating tools that facilitate the implementation of project
management methodologies.

The purpose of [11] was to develop a convergent ap-
proach in the development of PMM. At the same time, the

paper does not sufficiently cover the mechanisms of con-
vergence of existing methodologies with the knowledge of a
particular enterprise. This makes it impossible to bring the
tools of existing methodologies to the specifics of a particu-
lar enterprise.

Methods of creating and selecting a methodology are
reflected in [12, 13]. But they do not cover the issue of the
practical use of methodologies in the enterprise. This ap-
proach is presented in [14]. But the paper does not formalize
the tasks that need to be solved in each phase of the life cycle
of the project of implementation of the project management
methodology.

Implementation of project management methodologies
in the practice of project-oriented enterprises is present-
ed in [15], which introduces the PRINCE 2 methodology
implementation to the practice of service enterprises.
However, the paper does not reveal the essence of the in-
formation influence on the project participants to achieve
the result from the implementation. The approach to using
information influence is presented in [16], which proposes
the creation of the meta-methodology. The paper does not
cover the issues of its assessment. There is no description
of how the proposed methodology will work in a particular
enterprise. The use of meta-methodology in the practice
of geological projects is presented in [17], however, the
concept of a project-oriented technological organization of
the enterprise, which would form the basis of project man-
agement meta-methodology, was not covered in the paper.
Algorithms for the formation of meta-methodology under
the conditions of a specific enterprise — a specified project
management methodology (SPMM) is presented in [18].
But the question of the choice of SPMM instruments re-
mains open.

Considering the foregoing, we can conclude that the
scientific problem of selecting and implementing existing
practices, tools and standards of project management in the
practice of project-oriented enterprises is very important.
Since today there are no methodological developments in
this area, there is a need to create standards for projects of
implementation of project management methodologies. It
is proposed to develop a concept for building a meta-meth-
odology for project management, and on this basis create a
method that will allow building the optimal configuration of
projects for the creation and implementation of project man-
agement methodologies under the conditions of a specific
project-oriented enterprise.

3. The aim and objectives of the study

The aim of the study is improving project management
by creating tools for implementing project management
methodologies under the conditions of a specific project-ori-
ented enterprise.

To achieve the stated aim, the following objectives were set:

— to formulate the concept of building a project manage-
ment meta-methodology aimed at improving the processes of
management of projects of implementation of project man-
agement standards in project-oriented enterprises;

— to develop a method for forming a project management
meta-methodology configuration, which ensures the selec-
tion of project management tools aimed at increasing the
probability of obtaining the planned results of projects in
specific project-oriented enterprise.



4. Concept of project management meta-methodology
building

The success of projects depends largely on management
tools created by many generations of scientists and practi-
tioners. Implementation of PMM tools is a complex project.
Its success depends on specific tools. These tools provide a
great deal of analytical work, influences management con-
trol the effects on employees, and require additional knowl-
edge of the compliance of the implemented PMM tools with
the managerial functions of the project-oriented enterprise.

Characteristics of the implementation of the PMM, as a
project, are presented in Table 1. In order to effectively man-
age the implementation of the PMM projects, it is proposed
to create a focused methodology for them — project manage-
ment meta-methodology [16—19].

Definition 1. Project management meta-methodology
(PMMM) is a systematic set of conceptual representations,
principles, theoretical models, methods and practical tools
aimed at managing the implementation of project manage-
ment methodologies in project-oriented enterprises.

The PMMM will determine the best way for implemen-
tation standard project management processes to best meet
the needs and specifics of a particular organization. It will
include concepts, principles, theoretical models and meth-
ods and practical means of managing methodologists in the
process of project-oriented enterprise analysis, selection of
project management tools, business process modeling, or-
ganizational reorganization of enterprises, etc. The PMMM
will contain tools and mechanisms aimed at implementation
of methodologies for project, program, or portfolio manage-
ment at project-oriented enterprises in order to maximize
the results of projects with limited resources.

Table 1
Comparative characteristics of projects
) Project classes
Project o -
€ompo- | Tnpovation . rgani- Projects of PMM
nents . IT Projects | zational .
Projects . Implementation
Projects
Product | New object| Software Orfﬁ)néza_ Methodology
Longiterm, Medium- Long-
Dura- | medium- term,
. term, short- . Short-term
tion |term, short- medium-
term
term term
Cost High Low Average Low
Changes in Conflicts, mistakes
customer Mis- of managers, using
Financial, | requirements, takes of of unnecessary
Risks | timeliness, | deviation in managers tools, knowledges,
competitors| terms, out- ANABETS, | p\IM processes,
financial | . .
dates for users, implementation
technical terms
Regarding the pro-
Regarding Regarding| cess and outcome;
Uncer- | the process | Regarding |the stake-| regarding the
tainty | and out- | the product | holder’s | product; regarding
come reaction | the stakeholder’s
reaction
Stake- | Investors, .
holders | Enterprise Customers |Customers Enterprise
Method- Agile,
ologies | T2M SCRUM | PMBok -

The result of applying the PMMM is the formation and
implementation of a project management methodology that
integrates tools, processes, knowledge of existing project
management methodologies and project implementation
conditions at a specific enterprise. Such a methodology
will be called a specified project management methodology
(SPMM) [18].

Definition 2. Specified project management methodology
(SPMM) of a project-oriented enterprise is a set of approach-
es, principles, concepts, structures, models and methods
for managing projects that meet the needs of a particular
project-oriented enterprise and allow successful completion
of its projects.

Meta-methodology is a tool for managing the project of
forming and implementing the SPM M.

The concept of creation and use of project management
meta-methodology can be presented as a “POTOC” model
(model of the project-oriented technological organization of
the company) (Fig. 1).

PMMM

—
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Communicati
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Fig. 1. Model of the project-oriented technological
organization of the company — “POTOC”

The main features of the formation and implementation
of the project of implementation of a specified project man-
agement methodology, which form the content of the project
management meta-methodology, include:

1. The decisive role of information influences. Mech-
anisms of implementation of information technology, or
innovation, or a new organization are based on information
influences on the internal environment of a project-oriented
enterprise. The same applies to the specified project manage-
ment methodology.

Definition 3. Influence on the process of implementation
of the specified project management methodology is a set of
external, internal, combined, positive and negative, direct
and reverse, managed and unmanaged information actions
on the implementation process of the SPMM. Such actions
determine the reaction of the project participants to the for-
mation of the SPMM.

Implementation of the SPMM requires employees of
enterprises to change the usual pace of their work. A ho-
listic and integrated approach is needed that includes the
development of a proper strategy and the scientific basis for
implementation and a plan for the implementation of a speci-
fied project management methodology that considers all the
features of the enterprise and its information infrastructure.
And all this is formed by the information influences on proj-
ect participants.



2. Scientists and practitioners. Usually a methodologist
is a scientist who, based on the achievements in the project
management science, forms and implements the SPMM.
Therefore, the implementation of the project management
methodology should be considered at the intersection of
functions of managers and practitioners with the functions
of scientists who develop project management methodologies.

3. Analytical work. Implementation of the SPMM can
be based only on perfect analytical work. This will allow
obtaining information on the readiness of the enterprise as
a whole and its structural subdivisions to form the SPMM,
identifying management functions that require reengineer-
ing and SPMM tools, which are most suitable for the imple-
mentation of these functions.

4. Some project tasks and works are transferred to the
methodological environment. This requires:

— distributing the implementation functions between
traditional management methods and the PMMM functions;

— teaching project teams not only to manage projects,
but also to interact with the SPMM implementation team.

Proceeding from the above features of the SPMM imple-
mentation projects, the project management meta-methodol-
ogy should include areas of knowledge that make it possible
to build purposeful systems of influence on the project par-
ticipants in order to form the SPMM. In particular:

Management of the psychology of changes is the applica-
tion of knowledge of:

— PMM and psychology, in particular personality psy-
chology, the theory of information interaction;

— management of psychological maturity, regarding the
necessity of SPMM implementation by project participants;

— identifying and encouraging stakeholders in SPMM
implementation and punishing non-interested parties.

This area of knowledge also embodies knowledge that
contributes to raising the level of corporate culture and its
support for new ways of working.

Implementation management is based on the knowledge of
theoretical models, methods and practical tools aimed at man-
aging the implementation of a specified project management
methodology in project-oriented enterprises. In this area,
knowledge of basic regulatory documents for the SPMM for-
mation, compliance with the SPMM implementation plan and
deviations regulation by the tools of information influence
is also used. Knowledge of SPMM implementation control,
compliance with the budget and project terms, knowledge
that provides the necessary responses in the management sys-
tem to optimize the SPMM implementation process.

Management of methodological maturity consists in:

— the management’s understanding of the fundamentals
of project management methodologies, in particular the
methodology of SPMM implementation;

— systematization a set of conceptual representations,
principles, theoretical models, methods and practical tools
of the project management methodology, which should be
implemented on a project-oriented enterprise;

— mastering the principles of adaptation of existing meth-
odologies to the features of a project-oriented enterprise. In the
meta-methodology, own training tools, including the learning
of SPMM implementation, should be developed,;

— providing an understanding of the project participants
and priority of benefits over implementation costs, the ability to
apply modern project management methodologies in practice.

Management of the SPMM information environment is
based on the identification of key indicators of the PMM

information environment and the enterprise information envi-
ronment to create an SPMM informational environment. It is
carried out on the basis of an expert assessment of the criteria
selection for the information environment of the PMM and
the enterprise. It is based on the information processes and
information management processes, receiving information
about the SPMM implementation and carrying out the infor-
mation influence on the SPMM implementation process.

Influences management embodies the choice of the nec-
essary classes of influences, which will ensure a strengthen-
ing of the positive and a reduction of the negative influence
on the implementation project. Such influences create the
preconditions for developing the necessary reactions in the
SPMM implementation system. It involves changing the
probability of one or another action of the control system in
the realization of a separate influence, or classes of influenc-
es. It depends on the deviation between the target and actual
SPMM. If selected influences do not ensure the implemen-
tation of the target SPMM, then the selection of additional
influences is carried out through feedback.

These areas of knowledge will allow effective manage-
ment of the project of implementation of a specified project
management methodology and proper construction of its en-
vironment, structures. And most importantly, the formation
of the configuration of SPMM in such a way that its tools
would be most effective in the conditions of a particular
enterprise. Consider this question.

5. Formation of the configuration of the specified project
management methodology by the PMMM tools

The main task associated with the formation of the
SPMM is to implement those tools of a variety of project
management methodologies that will be most effective in a
specific operating company. And here comes the scientific
task of estimating the effectiveness of the selected project
management tools. Selection of tools appropriate for a par-
ticular enterprise will show how useful for project manage-
ment is the project management meta-methodology.

Definition 4. SPMM configuration is a set of organi-
zational, methodological and technical tools for project
management that are appropriate to apply in a particular
project-oriented enterprise and which contribute to the suc-
cessful completion of projects of this enterprise.

Definition 5. Configuration of the project of SPMM im-
plementation is a set of processes for the formation and man-
agement of the formation of organizational, methodological
and technical tools for project management that is appropri-
ate to apply in a particular project-oriented enterprise.

The complexity of this problem is that it is impossible to
directly assess the “correctness” of the selection of project
management tools. This can only be done on the basis of the
results of the projects (Fig. 2).

It is necessary to develop tools for the PMMM assess-
ment using the configuration of SPMM in terms of its
influence on the results of enterprise projects. Indeed, if
without the SPMM introduction, the success of the proj-
ects can be assessed by some integrated x” value and, after
implementation, by the value x*, while the assessment of
the success of projects after implementation is much higher
than before implementation (x*>>x"), then it is possible to
say that the SPMM is useful. So, using of the PMMM is
justified. Typically, SPMM configurations may be different,



and accordingly, you can assess it by different values. Let
the alternative SPMM configurations are: ¥,..., ¥;,..., ¥,. If
appropriate assessments of the effectiveness of project man-
agement with the use of these configurations xi,..., Xj,..., X,
are given, then the PMMM will be really effective if its use
will allow the implementation of such a configuration of the
SPMM Yj, for which

XX;1%; 2%,

where x; is the assessment of the effectiveness of project
management when using the SPMM with the configuration
W;; xj is the assessment of the optimal configuration of the
SPMM ¥,

Therefore, the assessment of management effectiveness
can be obtained through an assessment of the results of the
projects themselves. But the results of projects depend not
only on the efficiency of management, but also on external
influences, unpredictable and hardly predictable factors, most
of which are random, depend on resource support, etc. So,
increasing the effectiveness of management only with some
probability will improve the results of projects. Proceeding
from this, we use the probabilistic approach to assess the con-
figuration of the SPMM. We will assume that the implemen-
tation of the SPMM increases the probability of obtaining
planned benefits from projects. This requires additional costs
for the creation and implementation of the SPMM.

To determine the benefits of improving all project pa-
rameters as a result of the operation of a subset of SPMM
instruments, it is advisable to use the formula:

=[S (p(Rw,)-p(R /)] (1)

1, el

where x! is the assessment of the total benefits from the
project activity using the SPMM with the configuration ¥,,;
IT is the enterprise project portfolio; I1y is the project; Sy, is
the planned benefits from the project I; p(R, /¥,,) is the
conditional probability of obtaining the planned results in
the project IIj, provided that the SPMM with the configura-
tion ¥,, will be implemented; p(Rk / ‘Pm) is the conditional
probability of obtaining the planned results in the project
I1;, provided that the SPMM with the configuration ¥, will
NOT be implemented.

According to the

1 management

| effectiveness assessment

PROJECTS

Fig. 2. Assessment of the project management meta-methodology

based on project results
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PMMM

results of the project,

Costs for the SPMM configuration can be estimated
through the costs of research of the enterprise aimed at
creating and implementing the SPMM, development of the
SPMM itself and its implementation.

x,=8'+8 +5°, )

where x, is the estimation of total costs of creation and
implementation of the SPMM with the configuration ¥,;
S? is the costs of enterprise research in order to create and
implement the SPMM with the configuration ¥,,; S/, is the
costs of creation of the SPMM with the configuration W¥,,;
S¥ is the costs of implementation of the SPMM with the
configuration ¥,,.

Considering the benefits of improving the efficiency of
management through the use of SPMM tools and the costs
of their creation and implementation, we will obtain the op-
timal configuration of the SPMM, which should be created
within the framework of the PMMM

> el Se(p(R, /¥, )= (p(R, /¥, )]~
-S4 -8" — 8 - max, (3)

all with restrictions
I, eIT;
R M

where Sy is the budget of the SPMM creation and imple-
mentation project; IT,eIl; is the set of projects that are
implemented at a project-oriented enterprise at a given time.
Formula (3) reflects the assessment of the effectiveness
of SPMM instruments not on a single project, but on all
projects of the enterprise, since projects may have their own
specifics and require various SPMM tools for management.
Accordingly, the optimization problem is a selection of
a subset of SPMM tools that will maximize the probability
of obtaining the desired project results with minimal imple-
mentation costs. The tools should maximize the effectiveness
of project management, reduce the losses from inappropriate
project decisions, give managers the most needed information.
The trend of dependence of benefits from the SPMM
tools and implementation costs is shown in
Fig. 3.
In this case, the benefits of SPMM im-
plementation can be represented by the trend
shown in Fig. 4.
Point X in Fig. 4 corresponds to the optimal
configuration of the SPMM:

S-S5 — max.

Of course, for different SPMM tools, graphs
(Fig. 4) will be different. And there will be dif-
ferent optimal values. Therefore, the problem to
be solved in the PMMM is to choose such a con-
figuration of the SPMM ¥,,, for which the target
value (3) will be maximal. In fact, from project
management tools that are available in a variety
of methodologies, it is advisable to select those
that will provide the target value (3). To solve
this problem, it is needed:



1. Based on the research of project management meth-
odologies and peculiarities of project-oriented enterprise
activities, to identify and formalize the SPMM tools that
can be used at the enterprise.

2. To estimate how much the probability of project suc-
cess will increase due to changes in the management system
of these projects.

3. To evaluate the impact of SPMM tools on positive
changes in the project management system.

4. To develop a model of project management on the basis
of the PMMM, which will allow developing a rational strate-
gy for the selection and implementation of enterprise project
management tools.
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Fig. 3. Dependence of benefits from the tools of
the specified project management methodology
and the costs of their implementation
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Fig. 4. Dependence of benefits from the project management
on the cost of the SPMM project implementation

The implementation of any project management method-
ology should improve the performance of the entire project
management system through the use of new tools of organi-
zational development, planning, information provision, etc.
In fact, the SPMM tools should “positively influence” the
parameters of the project management system. Namely, the
work of the project team, managerial decisions, stakeholder
satisfaction, reliability, timeliness and completeness of in-
formation, reduction of project risks, etc. In turn, changes
in the management system will positively affect project
parameters, in particular, the work of project performers,
duration of the project, project cost, project quality level,
completion of most projects, etc., and as a result all this is
aimed at achieving the target value (3). The only problem is
that different tools of different methodologies influence the
target value differently (3). Accordingly, the PMMM should
contain tools for the estimation of the influence of different

tools of different methodologies on improving the project
management system. Consider this issue in the context of
choosing the configuration of SPMM (including some or
other project management tools), which, due to improved
project management system, will increase the probability of
obtaining planned project results.

In Table 2 it is shown how the areas of knowledge of
project management meta-methodology with SPMM tools
are interrelated. In Table 3, it is shown how these tools af-
fect the success of the projects. Finding the best trajectory
of motion from the project management meta-methodology
to the success of the projects and determines the optimal
configuration of the SPMM.

To form the configuration of the SPMM implementation
project, it is enough to determine the influences of the proj-
ect management tools on the results. Those tools that greatly
influence the projects of a particular enterprise will form the
basis of the SPMM implementation project.

Table 2
Influences of project management meta-methodology on the
formation of a specified project management methodology
configuration

SPMM knowledge area
Imple- Psychol- | Imple- | Method- Manage-
mented . ment of Influ-
ogy of men” ological information| ences
SPMM change tation | maturity .
tools environ- | manage-
manage- | manage- | manage-
ment of ment
ment ment ment SPMM
I Vi Vi Vi Vi Vi
I Vi Vi Vs Vi Vi
U Vi Vi Vi £ v
1, Vi Vi Vis Vi Vi

Note: the cells of Table 2 show the influences of knowledge of project
management meta-methodology on the formation of the SPMM
configuration

Table 3

Influence of the tools of the specified project management
methodology on project parameters improvement

Projects SPMM tools
parameters
I I; I,
Bs
B2 4 Vij Vi,
B Vil 4 V.
ﬁL VLn1 . VLH/ . VLnn

Note: the cells of Table 3 (V,}') show the influences of SPMM tools on
projects

The impact of SPMM tools on projects will be deter-
mined by the coefficient of importance of the SPMM tool
I; for project management — o;. To obtain the value of the



coefficient of importance of the SPMM tool I for project
management — o, we take into account the deviation of the
conditional probability of obtaining the planned value of the
project parameter from absolute probability:

3P Y@, 2B /1) - p(B,, 2B
i Ly-Ly-s, ’

)

where o; is the importance of the SPMM tool I; for project
management; s; is the cost of the SPMM tool Ij; p, is the
importance of the project parameter B, Lg is the num-
ber of project parameters; Ly is the number of projects;
p(Bk,_ZB(:’ /111,) is the conditional probability that the
project parameter B will assume the planned value under
the conditions of using the SPMM tool [; in the project II,;
p(BerB‘i) is the statistical probability that the project
parameter By, took the planned value in previous projects.

The given probabilities can be obtained from both the
information standard of the enterprise and in the expert way.

The approach to determining the coefficient of impor-
tance of the J; tool for project management will be in:

1. Determining the importance of project parameters
relative to the benefits of improving them (e.g., what is more
important, timely completion of a project with over-spend-
ing of the budget, or investing in the budget, but delaying
the project).

2. Estimation of the probability of improvement of proj-
ect parameters under the influence of the SPMM tool.

3. Determining the benefits of the influence of a set of
SPMM tools, which will be included in some configuration
of the SPMM, on a separate project parameter.

4. Calculating the benefits of the influence of a set of
SPMM tools on all project parameters.

5. Determining the costs of implementing each tool.

6. Formation of the optimal configuration of SPMM
from a subset of tools that will provide maximum profit at
minimal cost.

For obtaining estimates of the importance of each proj-
ect parameter, it is planned to use the expert estimation
method. Expert estimations are presented in the form of
tables (Table 4) for each pair of project parameters.

The importance of the project parameter is proposed to
be calculated according to the formula:

0= 2;:(’1']' +1)_Zji+1(hrj -1

2-(L,—1) ’ ®)

where h,; is the expert estimation of the priority of the
project parameters (B, is more important than p;, then +1 is
given, if vice versa, then (—1)); p, is the importance of the
project parameter f,; Lg is the number of project parameters.

The probabilities included in the formula (4) can be
obtained either on the basis of statistical data or on the
basis of expert estimates. The probabilities of the target
(planned) value of the project parameters can be present-
ed as a table (Table 5).

The action of SPMM tools will change the probability
of forming the target (planned) value of the project parame-
ters. These changes will result in the correction of the values
presented in Table 5. The results of the use of tools will form
a new table of the target (planned) value of the project pa-
rameters (Table 6).

Table 4
Matrix of expert assessments of the importance of project
parameters
Project .

’ Parameter 1 Parameter i Parameter L
parameters
Parameter 1 0 - -
Parameter 7 his 0 -
Parameter L hig . his . 0

Note: the cells of the table indicate +1, if the more important parameter
is written in a line, and —1, if the more important parameter is written
in a column, 0 if the parameters are equal

Table 5

Initial (before the introduction of SPMM) probability of the
values of the project parameters

Project parameters Target value probability
Timely completion of project tasks Pl
Amount and magnitude of changes 2
Achievement of goals s
Project cost j
Project duration s
Level of quality o
Losses from risks »
Stakeholders satisfaction s

As mentioned above, expert or statistical methods can
be used to fill these tables. Typically, experienced project
managers as well as scientists understand the extent of the
relationship between the given parameters. The task is com-
plicated only by the fact that each enterprise will have its
own specificity, which will be expressed in different costs of
the project of methodology implementation and in different
influences of the same tools on the project parameters. This
will be the decisive factor in selecting the tools of the project
management methodology that will be appropriate in the
conditions of this enterprise.

If Tables 5, 6 will be filled with specific values, they can
become the basis for choosing those project management
tools that will form the SPMM and will provide the planned
values of the project parameters with the highest probability.

The SPMM configuration usually should not contain
only one, but many tools that “help” manage various aspects
of the projects. It is therefore advisable to assess the benefits
of improving the project parameter for a subset of SPMM
tools, which will form a certain configuration of the SPMM.
To do this, we use the formula (1) but with the values of im-
portance of various project management tools:

=Y w3 (B ) (B 2B /¥,)-p(B, 2B )]
(2,5 -as(,) ©)

where x is the difference between the benefits and costs of
the project activity when using the SPMM with the configu-
ration W,,;; ¢(Br,) is the benefits from the fact; that the param-
eter By, will be within the planned value (for example, the



project will finish on time); As(¥,,) is the benefits of joint for-
mation of tools that are part of the configuration W,,; s; is the
plan cost of implementation of the tool I; p(B,, ZBZ /Y.)
is the conditional probability that the project parameter By,
takes the planned value with the use of tools that are the part
of the SPMM configuration ¥, (in Table 6 — p/,p; ... ps);
pB,, = BT ) is the statistical probability that the project
parameter By, took the planned value in previous projects (in
Table 5 — p;, py...pY).

Table 6

Probability of the planned value of project parameters after
the SPMM tools implementation

Project parameters Target value probability
Timely completion of project tasks !
Amount and magnitude of changes Dy
Achievement of goals 28
Project cost I
Project duration j24
Level of quality s
Losses from risks p;
Stakeholders satisfaction Ds

Therefore, in order to select the optimal configuration of
the SPMM, it is necessary to consider both the benefits of
improving all the parameters of project management and the
project itself and the costs of implementing the set of tools
included in this configuration. Let’s describe the formation
method of optimal configuration of the SPMM based on the
costs and benefits of the implementation of individual proj-
ect management tools:

1. Establishing the important parameters of the project,
which will assess the feasibility of implementing the SPMM
tools, on which the management of the projects and programs
of the enterprise depends (an example is given in Table 4):

B={B}, i-1L

where B is the set of project parameters; ; is the parameters
for assessing the SPMM configuration; L is the number of
parameters.

2. Determination of the importance of project parame-
ters from the set B by the formula (4).

3. Formation of the empty set of SPMM tools:

¥, =0,

where W¥,, is the SPMM configuration.

4. Forming a set of tools I;, which can be used in the
SPMM.

5. Expert estimation of the importance of project param-
eters p, (Table 4 and formula 4).

6. Statistical estimation of the probability of achieving
the planned project parameters p(B,, = B‘: ).

7. Definition of the project management tool, which will
be included in the SPMM configuration (j=1).

8.1f j is greater than the number of elements in the set
I; — turn to item 17.

9. Expert estimation of the probability of achieving the val-
ue of the planned parameter B, for all projects p(B,, = [32 /1).

10. If for all projects p(B,, 2B’ /1,)< p(B,, 2B’ ), turn
to item 13. Y

11. Calculation of the cost-benefit from the project activ-
ity with the use of the tool /.

ed)=3" 13" B, )pB, 2B /1)~
_p(Bkr 2 B(:, )] _Sjv

where e(l)) is the difference between the cost and benefit
from the project activity with the use of the tool 7.

12.1f egj)SO turn to item 16.

13. J to be included in the set P,,.

14. Calculation of the cost-benefit from the project ac-
tivity with the use of the SPMM with the configuration ¥,
(formula 6).

15.1f x,, <0, exclude J; from the set \P,,.

16. Increment of j by 1: j=j+1. Turn to item 8.

17. Finalizing the calculation.

The resulting set of tools for managing projects and
programs creates the SPMM with an optimal configuration.
The method of forming the SPMM configuration is the basis
of the project management meta-methodology in terms of
the design of the product of the project of creation and im-
plementation of the project management methodology at a
project-oriented enterprise.

6. Practice of using the PMMM for the creation of
specified project management methodologies

The proposed concept and field of knowledge of the
PMMM was used to create project management systems
at the enterprises: TOV Karbon, PAT Tutkovsky and ICD
Investments (Kyiv, Ukraine). Within the framework of such
systems, a new organizational structure for project manage-
ment, a specified project management methodology, project
management information technology, which included the
MS Project tools and the PrimaNad functional add-on were
developed [19]. In order to identify methodological tools,
which are the most demanded for these enterprises, research
was conducted in accordance with the concept of building
the specified project management methodology. In partic-
ular, the following is an example of the formation of SPMM
in TOV Karbon.

On the basis of expert research (in the process of initia-
tion of projects for the creation of corporate project manage-
ment systems), expert estimation tables for the probability
of obtaining satisfactory project parameter values (Table 7)
and a table of expert estimation of the importance of project
parameters were developed (Table 8).

On the basis of the values in Table 8 and using the
formula (5), the significance of the project parameters was
obtained (Table 9).

The impact of SPMM tools on projects is determined by
the formula (4). TOV Karbon has implemented one project
for the construction of mobile base stations. At the same
time, about 1000 stations of Greenfield type were built in
6 branches. Therefore, in the formula Ly;=7. The cost of the
project management tools proposed by the contractor —
PMBK (Ukraine) (in relative units) is shown in Table 10.
The cost was formed by Oracle Primavera and add-on soft-
ware for resource, risk management and project monitoring.
Substituting the values from Tables 7,9 and 10 into the for-



mula 4, we obtain a new table (Table 11) — table of influence
of SPMM tools on projects.

Table 7

Probability of obtaining satisfactory values of
project parameters without implementation, and after
implementation of SPMM tools at TOV Karbon

Initial SPMM tools
Project | Desig- br.ntla. Resource| Risk
parameters | nation su gci:)tivc Sched- manage- | Man- Moni-
probability | y]ipg toring
ment [agement
Timely
C&“g;{)‘ji‘ft“ By 0.2 04 | 03 | 02 | 04
tasks
Amount and
magnitude B2 0.3 0.6 0.8 0.7 0.5
of changes
Acgfg";rfm By 0.4 05 | 08 | 05 | 05
Project cost| B4 0.2 0.3 0.8 0.4 0.3
dll rr(ggz; B 0.2 06 | 04 | 03 | 05
E’flfl’ft‘;f B 0.7 08 | 08 | 07 | 07
Losif:kfsrom By 0.5 0.5 0.6 09 | 05
Stakeholders
satisfaction Bs 0.1 0.2 0.5 0.2 0.2
Table 8
Matrix of expert assessments of project parameters importance
Project
parameters | Pt | B2 | Bs | Be | Bs | Be | Br | Bs
B 0 - - - i - -
i -1 0 - - - | - - -
Bs v fo| - | -] -1 -
Bs w1+t [+ o | -] -] -] -
Bs w1+ -1 1o | - | - | -
Bs 4| ] oo -] -
Bs IR R R R B ) -
Bs +1 +1 | +1 +1 +1 | +1 | +1 0
Table 9

Matrix of expert assessments of project parameters importance

Table 11
Assessment of influence of SPMM tools on projects
Scheduling Resource Risk Monitoring
management management
0,071 0.364 0.214 0.3125

The obtained assessment of influences of SPMM tools al-
lowed determining the main strategic line when implementing
the project management system at TOV Karbon. The system
included the company-focused methodology and the informa-
tion technology for project management. The main element of
the methodology and information technology has become the
resource management component. It included tools:

1. Planning the resource requirements of the headquarters
of TOV Karbon, the resources of the Customer and the resourc-
es procured by the branches of the enterprise. Planning was
carried out using Oracle Primavera. Information on the need
for resources, terms of order, prices was input into the informa-
tion system in accordance with the developed regulations.

2. Budgeting. Executed only through resource planning.
From the resource management plan, a daily need for funds
was calculated, and these funds were sent to a branch. Rigid
financial discipline. Money only under the project plan.

3. Cost control. For all branches and base stations, a com-
parison of the actual prices of material resources with the cor-
responding administrative conclusions was made.

4. Formation of knowledge in the field of project manage-
ment in the groups of project management branches.

5. Knowledge control (testing). Those who did not pass the
exam were fired from work.

6. Package of supplies. The relationship between the avail-
ability of material resources at headquarters warehouses and
the needs of branches.

In general, the duration of the project of SPMM imple-
mentation was 1 year. After its completion, it was possible to
increase the number of mobile base stations that were commis-
sioned monthly from 40 to 75.

The case was the same in other enterprises, where the pro-
posed concept and method were approved. In particular, it was
found that in the ICD Investments company, the greatest need
is in the tools for administering development projects. And in
PAT Tutkovsky, there was an urgent need to implement project
information management tools. Implementation of the relevant
methodological tools showed the correctness of the proposed
way of developing the science of project management through

Table 10
Relative cost of SPMM tools
Scheduling Resource Risk Monitoring
management management
1 0.5 0.3 0.2

Project parameter Project parameter importance | h creation of project management meta-methodology.
Timely completion of project tasks 0.43
Amount of changes 0.14
Achievement of goals 0.71 7. Discussion of the results of the development of the
Project cost 1.00 concept and method of forming the configuration of
Project duration 0.43 project management meta-methodology
Level of quality 0.14
Risks influence 014 Given facts are the result of changes in the strategy in
Stakeholders satisfaction 0.86 the implementation of project management methodologies

at project-oriented enterprises. A new concept for creating
specified project management methodologies focusing on
specifics of project-oriented enterprises was developed. The
concept is based on the view on the process of implementa-
tion of such methodologies as a specific project implemented
in accordance with the proposed project management me-
ta-methodology. The proposed concept differs from tradi-
tional approaches, which are mainly focused on raising the



level of technological maturity in the field of project manage-
ment. The basic element of the proposed methodology is the
“POTOC” model, in which tools of different methodologies
form the enterprise-oriented specified project management
methodology. The developed method of forming the optimal
configuration of the project management meta-methodology
provides a selection of project management tools aimed at
increasing the probability of obtaining the planned results of
projects in a specific project-oriented enterprise.

The main advantage of the described approach is that the
transition to a professional project management is considered
not only just as a process of improving the work and interaction
of all services, not only as the development of technological ma-
turity, but as a specific project with clear responsibilities, terms,
resources, configuration, customer and performers.

The topical issue of this study is the question of an adequate
assessment of the state of the enterprise and its projects, for
which it is proposed to use expert methods. But in enterprises
with significant experience in implementing projects, it would
obviously be possible to use statistical methods.

The development of this study is to create other meth-
odological tools (and not only the concept and method of
forming the SPMM configuration), for example, methods
for planning SPMM implementation projects, models and
methods for the development of an effective environment for
information interactions, and others that would facilitate the
adoption of new project management tools by the company’s
employees.

8. Conclusions

1. The concept of constructing the project management
meta-methodology, which is focused on the improvement of
project management processes of implementation of project
management standards in project-oriented enterprises was
formed. The concept is based on the model of the proj-
ect-oriented technological organization of the company
(“POTOC” model), which describes the process of selection
and implementation of those project management tools that
are most suitable for the specifics of activities of enterprises
and projects.

2. The method of forming a project management me-
ta-methodology configuration is developed, which provides
the selection of project management tools aimed at increas-
ing the probability of obtaining planned project results in a
specific project-oriented enterprise. In order to implement
the method, an algorithm for evaluating the effectiveness
of SPMM tools using expected changes in the values of
project parameters after the implementation of these tools
is proposed.

3. The results of the use of the concept and method for
creating a management system for the project of construc-
tion of mobile base stations at TOV Karbon are presented. It
is shown that on the basis of the proposed concept and meth-
od, the SPMM was implemented, which allowed increasing
the number of monthly commissioned mobile base stations
from 40 to 75.
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3anpononosano Mooeni memMnopaIbHUX NPAGUL BUKOHAH-
M 01l Gi3Hec-npouecy, wWo 3acmocosyomvCs Yy eunaoxy 6io-
cymuocmi 8 npouechill modeJii noeHoi iHgopmauii npo npu-
YUHU BUKOHAHHA UUX Ol BHACTIO0K 6MPY*AHHA BUKOHABUIE
pobim. Ipasuna opmyromscsa na 0cHO6E aHANI3Yy NOPAOKY
nodiii 6 Kncypnani Gisnec-npouecy, wo 00360J14€ GUIHAMUMU
MEMNOPATILHI YMOBU T 0OMENCEHHA HA GUKOHANNS 610N06IOHUX
0iti. Mooeni npasun Mosicyno Gymu 3acmocoeani ax enemenm
npeocmasnients 3HaH 0J151 CUCeMU NPOUECHOZ0 YNPABIIHHSL,
OCKIIbKU 60HU 81000pANCAIOMb 3ANUCANUL Y HCYPHATL 00CEI0
peanizauii 6isnec-npouecy. Buxopucmanna npaeun 00360-
A€ 00MeNcumu KioKicno MONCAUGUX 6apianmie 6UKOHAN-
Ha 6i3HeC-npouecy 3 Ypaxyeanuam uozo nomounozo cmauy. B
pe3ynvmami CKOpoUyYemvCs 4ac nPUHAmMms piueHs i3 npo-
UeCcHo20 Ynpasiinns 0711 6UNAOKY He6ioN06iI0HOCME NOMOUHO-
20 exsemnaapy Gisnec-npouecy ma 020 mooeJ.

3anpononoeamno Hoeull Menmood UMOGIPHICHO20 BUBEOEHHS,
AKUI BUKOPUCMOBYE Npedcmasieni npasuia 0as mozo, woo
cpopmyeamu nosi, donycmumi nocuidoenocmi Oiti y nemu-
noeil cumyauii, wo euHUKIA 6HACTIO0K Kopuzyeanns 0i3-
Hec-npouecy 1020 suxonasusmu. Memoo zacmocosye npeo-
CMasJieHHs 3HAHb HA 0CHOBL MAPKIBCHKOL JI02IUHOT Mepedci, w0
0036015€ YnopaoKyeamu Hosi nocaidosrocmi oill 3a UMOGIp-
Hicmo ix peanizauii 3 6UKOPUCMAHHAM 36AHCEHUX MEMNO-
panvtux npasun. Buxopucmanns xoméinauii npasun oas nap
nocaidosnux ma nap eidoanenux 6 1act Oili 00360.15€ NiOGU-
wumu mounicmo 06uuUCIenHa UMOBIpHOCMi peanizauii HOBUX
eapianmie Gisnec-npouecy. Memoo epaxosye ingopmauiio iz
JHcyprany nooill npu 0ono6HeHHI NPAGUL, W0 003601€ 3a6e3-
neuumu Gesnepepeie NONOBHEHH NPABUN NPU UKOHANHI 013 -
Hec-npouecy. 3aznarene 06YMO6II0E MONCTIUGICIG NPAKMUY-
HO020 3aCMOCYBAHNA MEMOOY NPU ABMOMAMUI0BAHTH NOOY006i
ma poswupenni 6a3u 3HaAHL CUCMEMU NPOUECHOZ0 YNPAGIIIHHS
Y peanrsHomy waci

Kmouoei cnosa: oGisnec-npouec, mapxiecoka noziuna
Mepedica, UMOosIpHICHe 6UBEOeHH, 0OMENCEHNA HA BUKOHAN-
Ha 01l JcypHan nooiil
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1. Introduction

Enterprise process management is realized by means of
managing business processes. The business process contains
a sequence of actions in manufacture of products or creation
of services that are of value to consumers. The business
process management is performed using models of these
processes [1].

The business process model contains all possible se-
quences of actions with indication of constraints, conditions
and admitted results of these actions. As usual, terms and
constraints specify resources (materials, executors, equip-
ment) required for execution of actions. As a result of each
action, state of the business process changes [2].

Effectiveness of process management is determined by com-
pleteness of knowledge about possible sequences of the business




