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PROJECT PORTFOLIO MANAGEMENT: DEVELOPMENT DIRECTIONS
IN THE RELATIONSHIP BETWEEN ARTIFICIAL INTELLIGENCE TOOLS
AND TEAM EMOTIONAL INTELLIGENCE

Abstract. The article analyzes research on project and portfolio management, as well as known standards
and methodologies, in the context of their possible use for the development of the proposed AEI (Artificial
and Emotional Intelligence) portfolio management approach. Modern directions for the development of
portfolio management are identified — a systematic approach to multi-project management, a hierarchical
set of project activity artifacts, the presence of regulations for portfolio management processes, the use of
specialized IT tools for managing project portfolios, the use of elements of artificial intelligence to perform
individual tasks of project portfolio management, portfolio management by a separate team of specialists,

the use of creative portfolio management technologies and models and methods for developing portfolio
management competencies in portfolio team members, and the introduction of stricter requirements for
construction project portfolios in Ukraine, which are being implemented during the war caused by russian
aggression against Ukraine. A previously unsolved part of the scientific problem has been identified — the
creation of models and methods for managing a portfolio of construction projects based on the use of
elements of artificial intelligence in decision support tools and emotional intelligence of the portfolio
management team. AEI portfolio management has been proposed — cross-portfolio artificial-emotional
intelligence management for use in construction project-oriented organizations. The elements that can be
laid down as the basis of such an approach have been characterized: classical methodologies and
standards for portfolio management, flexible Agile methodology, elements of artificial intelligence for use
in project-oriented IT technologies, emotional intelligence of portfolio management team members, cross-

portfolio corporate standard for project activity management The main features of such elements are
highlighted and their suitability for use in the specified context is assessed. Taking into account the specifics
of the proposed approach, the portfolio management classification is expanded for the further development
of such classifications, new classification features are proposed (using emotional intelligence, using a
combination of artificial intelligence portfolio management tools and emotional intelligence of the team,

using a dominant approach to integrating the project management system in the organization) and types of
portfolios according to such features. A mosaic model of AEI portfolio management is proposed, a
description of this model in set form is given. A SWOT analysis of the proposed AEI portfolio management
approach is conducted, its strengths and weaknesses are highlighted, as well as opportunities and threats

that may arise when using it. A conclusion is made regarding the high potential of its effectiveness. Areas
of further research in the chosen direction are formulated. Conclusions from the conducted research are
formulated.

Keywords: project and program management, project portfolio management, artificial intelligence,
emotional intelligence, AEI (Artificial and Emotional Intelligence) approach to portfolio management

insufficient to achieve both large-scale strategies and
tactical tasks of targeted development. This led to the
The improvement of project activities of project- emergence of project portfolios and programs consisting
oriented companies in modern conditions led to the of projects in practical activities, which, in turn, led to the
conclusion that the management of individual projects is  emergence and improvement of methodologies and
standards of portfolio and program management.

Introduction
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The construction industry in Ukraine faced
methodological and other difficulties even before the
war. Galloping digitalization, high turbulence in the
project environment and insufficient competence of
specialists in managing project portfolios led to
management errors, delays in the delivery of construction
projects, a decline in reputation in the market and a
weakening of competitive positions.

During the war, caused by the aggression of the
russian federation against Ukraine, the challenges
became much greater. War risks appeared, the turbulence
of the external environment increased, and the
requirements for the speed of project implementation
increased, taking into account the same or even higher
quality.

In such conditions, the direction of project and
project portfolio management systems that would satisfy
the harsh environment and respond to challenges has
practical value. This not only denies innovation, but also
requires it. Given the lack of relevant scientific
developments, the topic of innovative models and
methods of project portfolio management in the
construction industry is relevant. This determines the
need to develop such models and methods and justifies
the relevance of the selected research topic in this
direction.

Analysis of latest research

The issue of managing project portfolios, as well as
the appropriate aggregation of projects into such
portfolios, has been addressed in many classic project
management standards since their inception. The current
edition of the PMBOK (Project Management Body of
Knowledge) standard, in particular, defines a portfolio as
the largest project entity of a project-oriented
organization; such a portfolio may include lower-level
portfolios, as well as programs, individual projects, and
even individual operations (or processes) [1].

The development of portfolio management as a sign
of the transition to a new institutional maturity in project
management led to the release of the first edition of the
relevant standard in 2006 by the American Project
Management Institute. The current, fourth edition of the
portfolio management standard states that the practice of
portfolio management is an integral part of the
implementation of the organization's overall strategic
plan and determines that portfolio management balances
conflicting requirements between portfolio components,
allocates resources (for example, human, financial
resources, assets and intellectual resources) based on
organizational priorities and potential, and integrates
management principles and effective practices to achieve
business value in accordance with strategic goals [2].
This version of the standard defines six areas of
knowledge (domains) of portfolio management -
strategic portfolio management, portfolio government,

portfolio capacity and capability management,
stakeholder engagement, portfolio cost and value
management, portfolio risk management. Thus, portfolio
management  acquires  systemic  features  of
standardization in the context of established
institutionalization. Which can also be confirmed in
particular by the release of a standard on portfolio
management by the International Organization for
Standardization [3].

It is also worth noting that modern standards for
project management competencies include requirements
not only for project managers, but also for program
managers and portfolio managers [4]. The P2M standard
of the Japanese Project Management Association,
although dedicated to program (not portfolio)
management, can be used (to a certain extent) for
portfolios. In particular, interesting achievements of this
standard that are worth emulating include the orientation
of the set of projects to the mission of the organization
(company) and the training of relevant professionals in
project activities focused on achieving the mission [5].

In the world of classical project management in the
early 2000s, the Agile IT project management
methodology burst into the world, which quickly spread
to other types of projects. Later, the value of the Agile
methodology in the project world was confirmed by the
creation of methodological hybrids — such standards and
methodologies, which partly consisted of elements of
classical methodologies and standards (PMBOK,
PRINCE2, P2M, CMM], etc.), and partly — of elements
of Agile or its individual frameworks (Scrum, Kanban,
Lean, XP, etc.) [6]. For portfolio management, it would
be useful to apply separate approaches of both individual
Agile artifacts or its frameworks, and approaches of
hybrid project management methodologies.

In the works of Ukrainian and foreign scientists, the
topic of portfolio management and the study of new
approaches, models and methods of its implementation
has also been actively developing. In particular, the
transition of organizations from project-oriented to
portfolio-oriented management was studied with the
definition of relevant models [7], the industry application
of portfolio management using modern information
technologies was analyzed [8], and a mathematical
formalization of models for the implementation of
portfolio management in the context of construction
projects was proposed [9].

The creation and maintenance of a portfolio that is
systematic, purposeful and creates additional values,
within the framework of the “research by design”
approach, is considered in the structure of four main
components: the strategic focus of the company, the
current offer of products (services), the potential for a
new portfolio  structure, and the purposeful
implementation of a promising structure [10]. The
development of the industry has led to the emergence of
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scientific ~ research related to “total portfolio
management” and a proposal to approve it as a standard
in project-oriented organizations [11]. It is also worth
noting that a number of studies by the scientific school of
Prof. Bushuyev S.D. are devoted to the development of
models and methods of portfolio management. In
particular, in the context of applications of the Agile
methodology to portfolio management and methods of
the corresponding transition to its use [12], in the context
of models of the dynamics of the structure of the portfolio
of organizational development projects taking into
account the resistance of information entropy [13],
models for assessing the effectiveness of the project
portfolio [14], and the application of models and methods
of the Agile methodology to portfolio management in the
context of the transformation of approaches to
organizational development [15].

Other studies on portfolio management consider the
relationship between portfolio and strategic management
in the context of relevant models and methods [16],
models of the application of information technologies for
portfolio management [17], and the creation of an
approach to establishing portfolio management as a
corporate standard in the context of organizations that are
responsible for the implementation of a set of restoration
projects [18, 19]. At the same time, the scientific aspect
of the application of emotional intelligence, the models
and methods of which are described in particular in [20],
to portfolio management, as well as its connection with
the use of artificial intelligence in information systems
that support project, portfolio and program management,
is insufficiently researched. This determines the
relevance of the mentioned study, taking into account
also its applied nature to the construction industry, in the
context of which the described models and methods have
not been sufficiently applied, which additionally
substantiates the potential practical value of the results of
this study.

Purpose of the article

The purpose of the article is, based on an analysis
of modern research on project portfolio management, to
identify modern directions in the development of
portfolio management, develop a cross-portfolio
artificial-emotional intelligence management approach
for use in construction project-oriented organizations
(AEI portfolio management), and identify future research
directions in this context.

The main material of the article

Portfolio management, as the highest stage of
modern development of project management in project-
oriented organizations, brings its own culture and
management methodologies. Such culture and
methodologies are constantly enriched with new models,
methods and approaches in the context of the

development of the project management industry. In
order to clarify the positioning of the topic of our
research, we identify modern directions of portfolio
management development, among which we highlight
the following main ones:

— Systematic  approach  to  multi-project
management, its fixation in the corporate culture and
methodology of project management and project
portfolios of a project-oriented organization;

— Hierarchy of the set of project activity artifacts
(processes, projects, programs, lower-level portfolios);

— Availability of regulations for portfolio
management processes, in particular the processes of
adding a project to the portfolio, excluding a project from
the portfolio, reviewing the portfolio structure, assessing
portfolio effectiveness, monitoring project portfolio
performance, etc.;

— Use of specialized IT tools for project portfolio
management (Oracle Primavera, Portfolio Analysis app,
Project Online, MS Power BI, etc.);

— Application of artificial intelligence elements to
perform individual project portfolio management tasks,
in particular monitoring and analysis of portfolio
performance, forecasting its development;

— Portfolio management by a separate team of
specialists, which is hierarchically higher than the
management teams of individual portfolio projects, and
does not consist of top management representatives

— Application of creative portfolio management
technologies, models and methods for developing
portfolio management competencies in portfolio team
members;

— Introducing  stricter  requirements for
construction project portfolios in Ukraine that are being
implemented during the war caused by russian
aggression against Ukraine.

Based on the above-defined modern directions of
portfolio management development, we identify a
previously unresolved part of the scientific problem - the
creation of models and methods for managing a portfolio
of construction projects based on:

— the use of artificial intelligence elements for a
decision-making support system in a project portfolio;

— the use of emotional intelligence for better
interaction in the project portfolio management team;

— the use of artificial-emotional intelligence for the
interaction of the project portfolio management team with
IT portfolio management tools built on the basis of Al.

Therefore, we identify the proposed approach as
cross-portfolio artificial emotional intelligent
management for use in construction project-oriented
organizations.

We characterize the elements that can be laid down
in the basis of such an approach, highlighting their main
features and suitability for use in the specified context
(Table 1).
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Table 1 — Characteristics of appropriate portfolio management components for the AEI approach

Ne Component

Content of the component for integration into
the proposed approach

Suitability |  Utility

Classical portfolio
1 | management methodologies
and standards

Structure of management processes, classic roles of portfolio
management participants, portfolio management performance ++ +
indicators, value models

Incrementality of the product, iterativeness of the development

2 | Agile methodology Co. . . . + ++
process, communication artifacts, flexible requirements
Elements of artificial . . . .
. . . Elements of machine learning, neural networks with training,
intelligence for use in . L - .
3 . . Goal-driven systems, linguistic models, predictive analytics ++ +++
project-oriented IT .
. using Al
technologies
. . . Identification of emotional intelligence level, selection of
Emotional intelligence of . . . .
. portfolio management team based on emotional intelligence,
4 | portfolio management team . . . . . . . + +
interaction with Al based on emotional intelligence, resolution
members . . ; . .
of portfolio conflicts based on the use of emotional intelligence
. Systematization of portfolio management, standardization of
Cross-portfolio corporate .
. management processes, common language for portfolio
5 | project management ++ ++

standard

management participants, basis for evaluating portfolio
performance indicators

Taking into account the specifics of the proposed
approach, it is worth expanding the portfolio
management classification into the further development
of such classifications.

So, we will propose new features of the portfolio
management system classification and types of portfolios
according to such features.

1. By the use of emotional intelligence:

— project portfolios whose teams do not use
emotional intelligence;

— project portfolios whose teams partially use
emotional intelligence;

— project portfolios whose teams actively use

emotional intelligence and develop  portfolio
management based on it.
2. Using a combination of Al portfolio

management tools and emotional intelligence, the team:

— project portfolios whose teams do not use a
combination of Al and emotional intelligence;

— project portfolios whose teams partially use a
combination of Al and emotional intelligence;

— project portfolios whose teams actively use a
combination of Al and emotional intelligence and
develop portfolio management based on it.

3. Using a dominant approach to integrating the
project management system in the organization:

— management of individual projects;

— management of the organization's project
program (project programs) as a higher level of project
management;

— management of the organization's project
portfolio as a higher level of project management;

— cross-portfolio management, in which the
project portfolio is the highest project entity in the

organization, at the same time any projects of the
organization are necessarily encapsulated in some
portfolio (upper, middle, lower or other level). Thus, the
organization's project activity is portfolio-based
throughout, and there is no project outside some
portfolio.

Within the framework of the proposed approach, we
will propose a mosaic model of AEI portfolio
management (Figure), where AEI is an acronym for
Artificial and Emotional Intelligence.

In the proposed model, which can be represented in
plural form as F*#! = <, M, O>, where I are the inputs of
the model, and I = {i;, is, i3, i4}, wWhere i; — set of
stakeholders and other external environment elements, i,
— set of organizational process assets, i3 — set of projects
(organization's project portfolio), i; — connections
between input elements, in particular those that can cause
a change in the aggregate impact both in the direction of
obtaining synergy and in the direction of increasing the
negative impact on the portfolio of a construction project-
oriented organization. M — elements of the AEI portfolio
management model, and M = {m;, mz, ms, my, ms, mg,
my7}, where m; — set of classic project management
models and methods, m, — set of Agile methodology
models and methods, m; — set of team emotional
intelligence models and methods, my — set of artificial
intelligence elements, ms — set of methodologies
hybridization approach models and methods, ms — set of
cross-portfolio corporate standard models and methods,
my7 — connections between model elements, in particular
those that may cause a change in the cumulative impact
both in the direction of obtaining synergy and in the
direction of increasing the negative impact on the
portfolio of a construction project-oriented organization.
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Figure — AEI Mosaic Portfolio Management Model

O = {01, 02, 03}, where o; — set of Portfolio’s KPIs,
0,—set of team's AEI competences, 03 — set of knowledge
base elements, Al elements and links between them.

We will conduct a study of the obtained results in
the form of a SWOT analysis with the identification of
the strengths of the proposed approach, its weaknesses,
as well as the threats that are inherent in its
implementation and the opportunities that may open up
due to its implementation.

Strengths.

— taking into account emotional intelligence when
managing a portfolio of construction projects;

— application of elements of artificial intelligence,
in particular for the integration of emotional intelligence;

— a systematic approach based on the
hybridization of appropriate elements of portfolio
management.

Weaknesses.

— insufficient research of the proposed approach;

— sensitivity of the emotional component of
portfolio management to many parameters;

— complexity of models, methods and algorithms
of AEI portfolio management.

Opportunities.

— obtaining synergy from a combination of
different approaches can lead to improved interaction
with stakeholders during the implementation of current
projects;

— increasing the number of new projects (orders)
due to an increase in the reputation of a construction

project-oriented organization;

— ensuring the scaling of the company and its
projects and portfolios due to the systematic nature of the
proposed approach, improving customer loyalty.

Threats.

— war and war risks may reduce the relevance of
new approaches in project management, in particular the
AEI portfolio management approach;

— insufficient consideration of the emotional
intelligence of stakeholders in the proposed approach
may worsen relations with them and, as a result, reduce
the number of portfolio projects from customers;

— unsuccessful implementation of the approach by
a project-oriented organization may cause caution among
the environment regarding the organization's ability to
develop, which will cause a loss of reputation and,
accordingly, may reduce profitability.

Based on the results of the SWOT analysis, we
conclude that the potential strengths of the proposed AEI
portfolio management will be able to overcome its
weaknesses, and the use of opportunities can overcome
threats.

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

6. Development of models of emotional
intelligence of the portfolio management team and
methods for developing such intelligence.

7. Development of models of emotional
intelligence of the portfolio management team and
methods for developing such intelligence.
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8. Development of a conceptual model of
combining artificial  intelligence = of  portfolio
management tools and emotional intelligence of the
project portfolio management team within the AEI
portfolio management approach.

9. Development of models and methods for
hybridizing appropriate elements within the AEI
portfolio management approach.

10. Creation of business process models for
implementing AEI portfolio management in project-
oriented construction organizations.

11. Testing models and methods of AEI portfolio
management, correcting them based on the results of
testing, developing algorithms and recommendations for
the effective implementation of the approach.

Conclusion

The problems of portfolio management not only do
not lose their relevance in times of war caused by the
aggression of the russian federation, but are also
becoming more acute. Restoration projects, in which
project-oriented construction companies, organizations
and enterprises are involved, require new, innovative,
modern approaches to management. The guiding
principle of aggregating such projects into a portfolio to
ensure more effective management of them is relevant
and practically valuable, requiring relevant scientific
developments.

In this context, this article analyzes research on
project and portfolio management, as well as known
standards and methodologies in the context of their
possible use for the development of the proposed AEI
portfolio management approach. Modern directions for
the development of portfolio management are identified,
a previously unsolved part of the scientific problem is the
creation of models and methods for managing a portfolio

of construction projects based on the use of elements of
artificial intelligence in decision support tools and
emotional intelligence of the portfolio management team.
AEI portfolio management is proposed — cross-portfolio
artificial-emotional intelligence management for use in
construction  project-oriented  organizations. The
elements that can be laid down in the basis of such an
approach are characterized, their main features are
highlighted and their suitability for use in the specified
context is assessed.

Taking into account the specifics of the proposed
approach, the portfolio management classification has
been expanded for the further development of similar
classifications, new classification features and types of
portfolios have been proposed according to such features.
A mosaic model of AEI (Artificial and Emotional
Intelligence) of portfolio management has been
proposed, a description of this model in the plural form
has been given.

A SWOT analysis of the proposed AEI portfolio
management approach has been conducted, its strengths
and weaknesses have been highlighted, as well as
opportunities and threats that may arise when using it. A
conclusion has been made regarding the high potential of
its effectiveness. Areas of further research in the chosen
direction have been formulated.

In general, it is worth noting that the proposed
approach of cross-portfolio artificial emotional
intelligence management (AEI portfolio management)
for use in construction project-oriented organizations is
relevant, and its implementation can potentially bring
practical value for the further development of portfolio
management models and methods, project portfolio
management teams, and the scientific direction of project
management and management.
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Kuiscoruil Hayionanwruil yrHieepcumem 6yoigHuymea i apximexmypu, Kuig

YIIPABJIIHHSA TOPT®EJIEM ITPOEKTIB: HAITPAMKU PO3BUTKY Y B3AEMO3BA3KY IITYYHOI'O
THTEJEKTY THCTPYMEHTIB I EMOIIMHOI O THTEJIEKTY KOMAHIN

Anomauia. Ilposedeno ananiz 0ocaiodicenb 3 N(POEKMHO20 | NOPMPENbHOLO MEHEONCMENINY, A MAKONHC BIOOMUX CINAHOAPMIE
i Memooonozill, y KOHMEKCmI IX MOJNCIUBO20 BUKOPUCMAHHS Ol PO36UMKY 3anpononosanozo nioxody AEI (Artificial and
Emotional Intelligence) nopmgenvnozo ynpasninns. Ioenmughixoeano cy4achi Hanpsamku po3eumxy nopmaeenrbHo2o ynpasiinus —
cucmemuicms nioxody 00 06a2amonpoEKmMHO20 YHPABNIHHA, IEPAPXIUHICIbG CYKYRHOCME apmedakmie npoeKmHoi OiAIbHOCH,
HasIGHICMb pe2lamenmis npoyecie ynpaeninis nopmeenem, sukopucmanus cneyianizoganux IT incmpymenmie Onsi ynpaeninms
nopmeenamu npoexmis, 3acmocy8ants e1emMeHmia Wmy4yHo20 iHmeieKmy osl GUKOHAHHS OKPeMUX 3a0ay Ynpaeninus nopmgeenem
npoecKkmis, ynpaeninHa nopm@enem OKpemow KOMAHOOI (axieyis, 3acmocy8anHs KpeamueHux mMexHONO02il YNpaeniHHa
nopmeenem ma mooeneti i Memooig po3GUMKY KOMNemeHyil nopmeenbHo20 ynpasiinua 8 yuacHukie nopmeensnoi komanou,
BUCYHEHHsL JHCOPCMKIWMUX BUMOZ W00 nopmdenie Oyoiservnux npockmie 6 Yipaini, wo peanizylomscs nio 4ac GiliHu, wjo
chpuyuHena pociticbkoio azpecicio npomu Ykpainu. Busnaueno nesupiweny paniuie uacmumy Haykogeoi npobremu — cmeopeHHsi
MoOenetl | mMemooie ynpagninHa nopmgbenem 0yOieibHUX NPOEKMIE HA OCHOBI BUKOPUCMAHHA eNeMEeHMI8 WMYYHO20 6
IHCMpyMenmax niompumKu piwleHb ma emMOYiliHoz2o I[Hmenekmy Komanou ynpaeninna nopmeenem. 3anpononosano AEI
nopmeenvre ynpagiinia — Kpoc-nopmeenvre wmy4Ho-eMoyitine iHmeniekmyanvhe Ynpasiints 015 GUKOPUCMAHHSA 8 0)OigenbHUX
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npoekmuo-opicnmoganux opeauizayiax. OXapaxmepuzoeano eiemenmu, wo MOICYMb OYmu 3aKkaadeHi y NIOTPYHMA MAKo2o
nioxo0y: KIACUYHI Memooon02ii i cmandapmu YnpaeiinHs nopmensimu, sHyuka memoodonoeia Agile, enemenmu wimyunozo
inmenexmy 015 6UKOPUCAHH 8 NPOEKMHO-0picnmosanux IT mexnono2isx, eMoyiiHull inmenexm y4acHuKie KOMaHou ynpaeninHs
nopmeenem, Kpoc-nopmepenvHull KOpnopamugHuLl Cmanoapm YRpasiinHa npoeKmHuoio OisnbHicmio. Buoxpemneni ocnogui pucu
maKux enemenmis i oyinena ix npuoamuicms 00 SUKOPUCMAHHA Y 3A3HAYEHOMY KOHMeEKCmi. 3 ypaxyeammsam cneyudiku
3aNPONOHOBAHO20 NIOX00Y, PO3UWUPEHO KIACUDIKAYII0 NOPM@envbHo20 YAPAGTNIHHA Y NOOANbUWULL  PO3GUMOK NOOIOHUX
Kaacugiayii, 3anponoHO8aAHO HOBI O3HAKU Klacu@ikayii (3a 6UKOPUCMAHHAM eMOYIHO20 IHMeNeKmy, 3d BUKOPUCHAHHIM
KOMOIHaYil wmy4yHo2o inmenekmy iHCMPYMeHmie NOpm@penvHo2o YAPAGLIHHA MA eMOYIUHO20 IHmeneKmy KOMAHou, 3d
BUKOPUCTNAHHAM NAHIBHO20 NIOX00y 00 IHmezpayii cucmemu YNpaeiiHHs NPOEKMamu 6 opeanizayii) i pisHosudu nopmdpenis
6i0n06iOH0 00 makux o3nax. 3anpononosano moszaiuny modenv AEI (Artificial and Emotional Intelligence) nopmghenvrozo
YApagninua, Hagedenull onuc yici modeni y muodxcunnii gopmi. Ilposedeno SWOT ananiz 3anpononosanozo nioxody AEI
nopmeensHo2o ynpagiints, UOLIEHO 1020 CUIbHI | CIAOKI CMOPOHU, 4 MAKOIC MONCIUBOCHI | 3a2PO3U, U0 MOJICYNb GUHUKHY MU
npu 1020 uKopucmanti. 3pobreHo UCHOBOK U000 GUCOKO20 nomeHyiany uoco epexmuenocmi. Copmynvosani eanysi
nooanvuwux 0ocuioxcends y oopanomy nanpsami. Chopmyibo8aHo UCHOBKU 3 NPOBEOCHUX OO0CTIONCEHD.

Knrouogi cnoea: ynpaeninnusa npockmamu ma npozpamamu, ynpasiinus nopmeenamu npocKmie, wimyyHuil inmenexkm,
emouiiinuii inmenexm, nioxio AEI (Artificial and Emotional Intelligence) nopmeensnozo ynpaeninnsa
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