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DEVELOPMENT COMPANY MANAGEMENT SYSTEM TRANSFORMATION

MODELS BASED ON THE USE OF IT AND AI TOOLS

Abstract. The article analyzes the literature on portfolio management, project management methodologies,
and digitalization. The purpose of the study is formulated. The main challenges facing the management
systems of development companies are identified. The characteristics of the target state of the development
company management system are formulated. Three models of the development company management
system are proposed. Among the proposed models are model 1 “Full digitalization”, model 2 “Radical Al
transformation”, model 3 “Step-by-step Lean transformation”. Model 1 “Full digitalization” involves the
digitalization of all processes implemented by the development company management system. Model 2
“Radical Al transformation” involves not only the digitalization of all processes implemented by the
development company management system, but also the use of artificial intelligence elements in all
processes. Model 3 “Step-by-step Lean transformation” involves the consistent development of the
development company management system using the Lean methodology. Each model in the form of “input-
output” and in the plural form is presented. For model 3 “Step-by-step Lean Transformation”, the use of
Harold Kerzner's technological maturity model is proposed. The analysis of the proposed models was
carried out and their comparison was carried out according to the following criteria: the use of Al, the
complexity of the transformation of the management system within the model, the predicted effectiveness of
the model and the readiness of development companies to implement the model. A SWOT analysis of the
complex of proposed models was carried out. Areas of further research in the selected direction were
formulated, including: detailed formalization of all artifacts of the project for the transformation of the
management system of development companies, research into the use of the Gemba Kaizen model, the
IPMA Delta model and other models for application within the framework of a phased Lean transformation
of the management system of a development company, the use of neural networks and other elements of
artificial intelligence for the development and monitoring of a project for the transformation of the
management system of a development company, the development of a training system for employees of
development companies on the application of a set of proposed models, practical testing of the proposed
models in development companies, reengineering of models based on the results of such testing.
Conclusions from the conducted research are formulated.
Keywords: project management; development company; digitalization; artificial intelligence;
management system transformation models; Lean

Introduction

Development in construction acquires extraordinary
importance during the war caused by the aggression of
the russian federation against Ukraine. Its importance is
being institutionalized now and is also preserved during
the period of post-war restoration of Ukraine. Large-scale
restoration projects that need to be implemented in

Ukraine require high qualifications of development
companies and deep competencies of their specialists.
This necessitates the development and development of
innovative models and methods of management of such
companies.

On the other hand, the development of digitalization
in the world and in Ukraine makes it impossible to use
innovative models without the use of modern IT tools and
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elements of artificial intelligence. Therefore, on the one
hand, development companies require new models and
management methods to meet the requirements of
modernity, on the other hand, such methods should use
modern achievements of IT and Al.

The importance of effective management of
restoration projects and development projects, thus,
determines the practical value of new models and
management methods for development companies. And
the need to transform the management system of such
companies based on new developments in IT and Al, and
the corresponding need for new scientific research in this
direction determine their scientific relevance.

Analysis of latest research

Development in construction is an activity that
covers all stages of the life cycle - from idea and planning
to operation and disposal of construction objects, and is
a complex, multidimensional area that requires effective
management, adaptation to market changes and the
implementation of innovative approaches to project
administration [1]. At the same time, development
companies usually manage not one, but several projects
at the same time. At the same time, these projects, as a
rule, are not related to each other and have different
customers. According to the classification of classical
project management, it can be argued that development
companies manage a portfolio of construction
development projects.

Portfolio management is considered in many works
by Ukrainian and foreign scientists, and the relevant
developments can be used for portfolios of construction
projects (construction development projects). In
particular, the paper [2] outlines the methodological
principles of such management, presents relevant models
and methods, with an emphasis on their organizational
institutionalization. The development of portfolio
management has led to its standardization, in particular
by leading institutions in the field of project
management. For example, the Standard for Portfolio
Management of the American institute PMI [3]
formalizes knowledge about the Portfolio Life Cycle and
six branches of knowledge (domains) of portfolio
management, which we can conditionally divide into
three classes: the class of institutional domains (Portfolio
Capacity and Capability Management, Portfolio
Stakeholder Engagement), the class of balance domains
(Portfolio  Value Management, Portfolio Risk
Management), and the class of higher-level management
domains (Portfolio Strategic Management, Portfolio
Governance). In each field of knowledge, the relevant
models and methods are considered.

At the same time, when a development company
manages its own project portfolio, the activity itself to
transform its management system can be identified as a
project, because 1) it is unique for each company; 2) it is

limited in time; 3) it is carried out in parallel with the
company’s main activity. Therefore, to implement such a
project, it is necessary to use project management
models, methods and standards. In particular, the most
famous, classic industry standard is the American
PMBOK [4], which first appeared 40 years ago and
which is constantly evolving and includes (in each new
current edition) the most innovative and proven project
management models and methods. Another interesting
standard is the development of ISO [5], the use of which
will unify the development company's management
system, bringing it closer to well-known world standards.
It is considered advisable to use elements of another
classic PM standard — the British PRINCE?2 standard [7].
Interesting features of this standard that should be used
in the transformation project under study are the
following: deviation management, a business case that is
constantly updated, and the following principles that
have been included in the current version of the standard
— Sustainability has been added as another aspect of
project performance; A digital approach to data
management is now included; A focus on people (soft
factor) has been incorporated throughout the
methodology.

With the advent of the Agile methodology [7], the
world of project management has changed. Now, project
management models and methods that were previously
inherent only to the IT industry are penetrating into the
management systems of other types of projects. In
particular, in the context of the topic that is planned to be
considered, the transformation of portfolio management
was also considered using Agile tools [8]. Later, Agile
models and methods began to be used together with
models and methods of classical project management —
so-called hybrid approaches to management are being
created [9], which is aimed at modernizing management
systems and improving their quality.

On the other hand, comprehensive digitalization
covers more and more industries, including
organizational and project management systems. This, of
course, also applies to development companies. The
development of models and methods for digitizing
organizational management systems is actively taking
place in the world and in Ukraine [10]. It is advisable to
use such development in the studied project of
transformation of the management system, in particular
through reengineering of the processes of such a system.
Models and methods of such reengineering based on
digitalization are studied, for example, in [11], and in a
study using cognitive models [12]. After all, the
culmination of digitalized systems at the moment is the
use of developments in the field of artificial intelligence,
which is actively used in projects of transformation of
production management systems [13].

However, it is worth noting that in modern scientific
research, models and methods for transforming
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development company management systems based on
the use of IT and Al tools are not sufficiently developed.
The works of the authors [14; 15] only begin research in
this direction. This proves the relevance of scientific
development of the research topic.

Purpose of the article

The purpose of the article is, based on an analysis
of modern research on project management, to identify
problematic issues in the management systems of
development companies (in particular, in project and
project portfolio management systems), to develop
models for the transformation of management systems of
development companies, and to conduct their
comparative and SWOT analysis.

The main material of the article

Based on the results of the research, we propose
three models of the development company management
system:

— Full digitalization;

Radical Al-transformation;

— Phased Lean-transformation.

We will describe each of the models in detail. The
inputs of each model are a hypothesis about the
generalized characteristics of the state of the
development company management system. The main
challenges are identified as follows:

— Unsystematic management
fragmented use of IT;

— Insufficiently integrated project management
into the company’s management system;

processes  with

— Subjective decision-making system based on the
manager’s intuition.

Unsystematic
management processes
with fragmented
use of IT

e

IT

On the other hand, we will consider the target state
of the system to be one that can be described by the
following characteristics:

— Systematized management processes;

— Integrated project management in the company
management system;

— Improved decision support system.

The inputs and outputs of each of the three proposed
models are similar. We will describe other features of the
models below.

The “Full Digitalization” model

This model (Fig. 1) involves the digitalization of all
processes implemented by the development company’s
management system. These processes include the main
processes, auxiliary processes, supply processes, HR
processes, IT processes, and, importantly, all project
management processes of the development company.

Thus, the project to transform the management
system of a development company can be represented by
a formal figure eight:

P=<S M REHIO, D> €))

where P — transformation project; S — management
system of the development company; M — methodology
for managing the transformation project of the
management system of the development company;
R — project artifacts; E — project participants and their
characteristics; H — project stakeholders and their
characteristics; / — project inputs (in particular, the
challenges that are the reason for the initialization of the
project); O — outputs of the project (in particular, the
target characteristics of the management system that it
should have after the completion of the transformation
project); D —models, methods and tools of digitalization.

Systematized
management processes
that are built on IT and
automated

Insufficiently integrated
project management
into the company's
management system

Transformed
management system
of a development
company

Integrated
project management
in the company
management system

Subjective decision-
making system based
on the manager’s
intuition

The decision-making
system is based on data
analysis algorithms

Figure 1 — Model 1 “Full digitalization”
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The “Radical AI Transformation” model

This model involves not only the digitalization of
all processes implemented by the development
company’s management system, but also the use of
artificial intelligence elements in all processes (Fig. 2).

Moreover, such elements are being improved, along
with the development of artificial intelligence, and are
heading towards full AI control with minimal human
participation in the management process. The only thing
left for humans to do is make decisions — in the context
of “Decision-making systems” (Fig. 2). While
“Systematized management processes built on IT,
automated and using AI” and “Synergistically integrated
through Al project management into the company’s
management system” can be fully controlled by artificial
intelligence.

Human participation in the two specified artifacts
(management processes and project management) can be
foreseen through certain reference points. Such reference
points can be established in those elements of these
artifacts where it is necessary to make significant
decisions regarding them. Therefore, an IT interface
should be organized in these two artifacts, which will
ensure such decision-making by specialists of the
development company — respectively, process
management and project management.

Thus, the project of transformation of the
management system of the development company
(formula 1) can be expanded by one additional element:

P=<SMREHIO,D,A4>, 2

where 4 — models, methods and tools of artificial
intelligence used in the management system of the
development company.

The model “Step-by-step Lean Transformation”

This model involves the sequential development of
the management system of the development company
using the Lean methodology (Fig. 3). In this case, the
management system is consistently improved, such
improvement occurs incrementally. Each new stage of
the development of the management system involves the
achievement of a certain set of improvements — both in
the context of digitalization and in the context of the use
of artificial intelligence elements.

This development never stops and can be compared
to the sequential, managed evolution of the development
company management system. Therefore, the number of
development stages can be limited only by the life cycle
of the company itself.

One variation of this model could be one that uses
Harold Kerzner’s Project Management Maturity Model
(PMMM) [16] for the development stages of the
development company management system.

Based on the results of comparing the levels of the
PMMM model with the development stages of the
development company management system according to
Model 3, we obtain the following.

Level 1 “Common Language”. The development
company develops and approves a dictionary of terms for
the use of IT models, methods and tools and elements of
artificial intelligence. The transformation project team
itself uses uniform terms, and also instills a culture of
their use in all divisions of the company.

Level 2 “Common Processes”. Processes that use
new IT and Al models, methods and tools are described
and engineered. The described processes are then
automated and integrated into a single IT system of the
development company. The transformation project team
organizes training in the company’s divisions on the use
of new automated processes.

Systematized
management processes
that are built on IT,
automated and use Al

Transformed
management system
of a development
company

Synergistically integrated
project management
into the company
management system
through Al

The decision-making

=

system is based on
multiple-choice, which is
based on Al analysis

Figure 2 — Model 2 “Radical Al transformation”
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Level 3 “Single Methodology”. At this level, all
processes of the development company’s activities are
described and automated. The processes that were
described and automated at the previous level are
reengineered to be consistent with other processes. At the
company level, a single corporate methodology is
developed and approved. Part of it is the methodology for
managing projects and project portfolios in the company.
Each artifact of the corporate methodology is supported
by an appropriate IT tool using the appropriate Al
element.

Level 4 “Benchmarking”. At this level, which can
be compared with the concept of measured processes, the
characteristics of all described and automated processes
are measured. Among such characteristics are the time of
process implementation, the cost of process
implementation, the  complexity of  process
implementation, the quality of the process result, the
level of use of Al elements, etc. In addition, this level is
characterized by borrowing the best techniques and
models for increasing the efficiency of processes — from
one process (which shows the best results) to another —
in the context of benchmarking.

Level 5 “Continuous Improvements”. At this level,
processes are constantly reviewed and improved in terms
of their main characteristics, including, in addition to
those mentioned above, the level of process consistency,
the absence of duplication of functions, the identification
of missing functions, the constant transfer of best
practices from one process to other processes, and the
increase in the use of IT tools and Al elements.

In general, it is worth noting that Kerzner’s PMMM
model corresponds well with the model of phased Lean

management system. Therefore, PMMM can be
successfully integrated into it, but it is not the only model
that can ensure continuous Lean development. As other
models, one can consider, for example, the Gemba
Kaizen model, the IPMA Delta model and others, which
can be considered as one of the directions in the context
of the prospects for further research.

Thus, the project of transformation of the
development company management system (formula 2)
can be expanded to include one more additional element:

P=<S MR E HIOD,A4,L>, 3)

where L is the formalized model of the development
levels of the development company management system.

We will analyze the proposed models and compare
them according to the following criteria: the use of Al,
the complexity of the management system transformation
within the model, the predicted effectiveness of the
model, and the readiness of development companies to
implement the model (Table 1.)

According to the results of the analysis, the
following conclusions can be drawn: Model 2 is
determined to be the most difficult to implement in
development companies, the greatest predictive
effectiveness is expected from the implementation of
Model 3, the highest level of readiness of development
companies to implement management system
transformation models can be predicted for Model 3.

In general, it can be stated that the most relevant to
the development of management systems in development
companies are Models 2 and 3, as they received the
highest overall score.

transformation of the development company
Target state parameters
of the management system
STAGE 2 of - Systematized and automated
management system management processes
development built on IT using Al
Current status
arameters STAGE 1 of Transformed Synergistically integrated
p management system mantagemfnt project management into
development (:gvsefgr?leit the company management
Unsystematic system through Al
management processes Transformed company
with fragmented use of L
IT system of a Decision-making system
development based on Al support
Current status of ‘ company

Insufficiently integrated
project management
into the company's
management system

the development
company
management
system

Subjective decision-
making system based

on the manager’s
intuition

Figure 3 —Model 3 “Step-by-step Lean transformation”
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Table 1 — Comparison of development company management system models

ol af Predictive Readinqss of
Ne Model name Al usage . performance of the companies to
transformation .
model implement model
Model 1.
L |Full digitalization - " * o
Model 2.
2. |Radical Al +++ +++ ++ +
Transformation
Model 3.
3. |Step-by-step Lean + ++ +++ +++
Transformation

We will conduct a study of the obtained results in
the form of a SWOT analysis.

Strengths.

— ensuring the continuous development of the
management system of development companies;

— digitalization and use of artificial intelligence
elements;

— flexibility of models, their ability to adapt to the
company and scale.

Weaknesses.

— insufficient formalization of the artifacts of the
project for transforming the management system of
development companies;

— the
development
projects for the transformation of the management
system;

— the high of the
transformation of the management system of the
development company.

of the
companies to

unreadiness management of

implement large-scale

cost project for the

Opportunities.

— preservation and
competitive position of the development company due to
the functioning of a modern, adaptive and updated

management system,

strengthening of the

— timely application of new elements, models and
developments of artificial intelligence as soon as they
appear;

— the possibility of simultaneously effectively
managing a larger number of projects in the portfolio of
the development company.

Threats.

— the ongoing war may shift the priorities of
development companies towards the use of familiar
models, methods and tools;

— non-acceptance of the proposed models by the
middle management of development companies and
corresponding resistance to implementation;

— the new management system will not take root
due to complexity or for other reasons.

Based on the results of the SWOT analysis, it can
be concluded that the complex of proposed models has
high potential in the context of increasing the efficiency
of management systems of development companies. The
weaknesses of the models and the threats that can
potentially accompany their implementation can be
minimized by using their strengths and using the
opportunities they provide.

Let us formulate the prospects for further research
in the chosen direction based on the results of the
research:

1. Detailed formalization of all artifacts of the
project for the transformation of the management system
of development companies.

2. Resecarch into the use of the Gemba Kaizen
model, the IPMA Delta model and other models for
application within the framework of the phased Lean
transformation of the management system of a
development company.

3. Application of neural networks and other
elements of artificial intelligence for the development
and monitoring of the project for the transformation of
the management system of a development company.

4. Development of a training system for employees
of development companies on the application of the
complex of proposed models.

5. Practical testing of the proposed models in
development companies, reengineering of models based
on the results of such testing.

Conclusion

The task of increasing the -effectiveness of
development company management systems in the
scientific field is to formulate new models and methods
of their functioning and formalize the transformation
project — the transition of the existing management
system to a new management system.

This article identifies the main challenges facing
development and
formulates. characteristics of the target state of the

development

company management systems

company management system.
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On this basis, three models of the development company
management system are proposed: “Full digitalization”,
“Radical Al transformation” and “Step-by-step Lean
transformation”. Each model is presented in the form of
“input-output” and in the plural form, in the context of
the “Step-by-step Lean Transformation” model, the use
of Harold Kerzner's PMMM technological maturity
model is proposed. The proposed models were analyzed
and compared according to certain criteria, according to
the results of such analysis, it was determined that the
most relevant to the development of management
systems of development companies are models 2 and 3
as those that received the highest overall score. A SWOT
analysis of the complex of proposed models was also
conducted, which proved their high potential for the
development of management systems of development
companies. Areas of further research in the chosen
direction were also formulated. In general, it can be
stated that the proposed complex of models is only the

beginning of the study of projects for the transformation
of management systems of development companies, and
the development of scientific tools for such projects is a
practically significant and relevant scientific task.
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AcmipaHT kadeapu ynpapIiHHSI IPOEKTAMH

MOJIEJI TPAHC®OPMAIIIL CACTEMH YITPABJITHHSI JEBEJOIMEPCHKOIO KOMITAHIEIO
HA OCHOBI BUKOPUCTAHHS IT TA NI IHCTPYMEHTIB

Anomauia. Y cmammi npoananizoeano aimepamypy wooo NOPM@eEnbHO20 YAPAGIIHHS, MEemoO0N02il YNpasiHisl
npoekmamu ma Oioxcumanizayii. Chopmynvosano memy 0ocriodcenus. Busnaueno ocno8Hi GUKAUKU, WO CMOAMb nepeo
cucmemamu ynpasninua 0esenonepcbkux komnani. Chopmynbo8ano Xapakmepucmuku Yinb080o2o CMAamy CUCmemu YnpaeiiHHs
0e6eonepcuKol0  KOMNAHIElo. 3anpononoeano mpu Mooeni cucmemu YHpasuinHua Oesenonepcbkoio komnawicio. Cepeo
3anpononoganux mooeneti — mooenv 1 «lloena Oidscumanizayisy, mooenv 2 «/lokopinna Al-mpancgopmayisy, modens 3
«lloemanna Lean-mpancgopmayisny. Moodenv 1 «llogna Odidxcumanizayisy nepedbauac O0idxcumanizayilo 8cix npoyecis, saxi
peanizye cucmema ynpagiinHa oegenonepcbkoio komnauicio. Mooenwv 2 «/Joxopinna AI-mpancgopmayiay nepeobauac ne auute
dioxcumanizayito 6cix npoyecie, AKi peanizye cucmema YNpasniHHsA 0e8elonepcbKor KOMNAHIEI, d Ul GUKOPUCMAHHA 8 YCiX
npoyecax enremenmis wmyyrnozo inmenexmy. Mooens 3 «lloemanna Lean-mpancgopmayiny nepedbauac nocrioosHutl po3eumox
cucmemu Ynpaeguinta 0e6eionepcbkoio KOMRAKIEID 3 GUKOPUCMAaHHAM Memooonoeii Lean. Kodcha modens npedcmagiena y 6ueiaoi
«BXI0-8UXIO» ma y MHONCUHHOMY 6uenadl. [na modeni 3 «Iloemanna Lean-mpancopmayiny 3anponoHo8ano UKOPUCMAHHA
MoOeni mexnonoziunoi 3pinocmi I'aponvoa Kepynepa. 30iticneno ananiz 3anpononoganux mooeneti ma npo8edeHo ix nopisHaHHs
3a maxkumu kpumepismu: euxopucmanta Al, cknaonicme mpancgopmayii cucmemu ynpaeninta 6 mexcax mMooeui, NpocHO306aHA
epexmugnicmv MmoOeni ma 20MOBHICMb 0eBelONepCbKUX KoMnawiti 0o enpogadicenns mooeni. IIpogsedeno SWOT-ananiz
Komnaexcy 3anpononosanux mooeneil. Copmynbosano eanysi nooansuiux O00CHONCEHb Y 0OPAHOMY HANpsmi, cepeo sKuXx:
demanvha Qopmanizayis 6cix apmeghaxmie npockmy mpauncgopmayii cucmemu YnpasuinHa 0eBel0nepCbKUMU KOMNAHIAMU,
docnidocenna suxopucmanus mooeni Iemba xauosen, mooeni IPMA Delta ma inwux moodeneil Ona 3acmocy8aHHs 8 MexHcax
noemanuoi Lean-mpancgopmayii cucmemu ynpasnints 0e6e10nepCbKolo KOMIAKIEID; 3ACMOCYBAHHS HEUPOHHUX Mepedic ma iHuux
eneMenmie WmyuHo2o iHmenekmy 05l po3pooKu i MOHIMOPUHSY NPOEKMY mpaHchopmayii cucmemu Yynpasiintsa 0eenonepCcoKo0
KOMNAauicio;, po3pobka cucmemu HABYAHHA ONA NPAYIGHUKIE 0eGelONepcbKUX KOMNAHIL w000 3ACMOCYBAHHA KOMNIEKC)
3anponoHOBaAHUX MOOeNell; NPAKMUYHA anpobayis 3anponoHo8anux Mooenell 6 0e8el10NePCbKUX KOMRAHIAX; KOPUSYBAHHS MoOenell
3a pesynomamamu maxoi anpobayii. Chopmyib08aHo UCHOBKU 3 NPOBEOCHUX OOCHIOIICEHD.

Knwuogi cnosa: ynpaeninna npoekmamu; 0egenonepcvka KOMRAmia; oioxcumanizayia; wmy4Huil inmenekm; mooeni
mpancghopmauii cucmemu ynpaeninus; Lean
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