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recovery programs

DEVELOPMENT OF PROCESSES
FOR MONITORING PROGRAM IMPLEMENTATION
IN STAKEHOLDER-ORIENTED RESOURCE MANAGEMENT

Abstract. Accounting for the influence of stakeholders on human resource management processes enhances a
program's feasibility and ensures the sustainable development of management processes. The object of this research
is the resource management processes within programs. The research subject is the models, methods, and processes
of stakeholder-oriented management of program resource provisioning. The study aims to develop a set of models for
stakeholder-oriented management of program resource provisioning. The paper addresses the following tasks: to
develop a conceptual model of stakeholder-oriented management of program resource provisioning; to develop an
aggregated model of stakeholder-oriented management of program resource provisioning; and to simulate the process
of stakeholder-oriented formulation of resource requirements for programs. The research methodology is based on
applying process-based, project-based, and program-based approaches to management, combinatorial analysis, and a
configuration-based approach to solving the problem of resource allocation in a multi-project environment. The results
of the study include the development of a set of models for stakeholder-oriented management of program resource
provisioning, namely: a conceptual model of stakeholder-oriented management of program resource provisioning; an
aggregated model of stakeholder-oriented management of program resource provisioning; and a model of the process
for stakeholder-oriented formulation of program resource requirements. The scientific novelty of the proposed results
lies in developing a set of models whose application will contribute to advancing resource provisioning management
processes in programs. The stakeholder-oriented management of program resource provisioning was modelled. The
application of the developed models was considered using a test case. Conclusions: the developed stakeholder-oriented
models for managing program resource provisioning enable the formalization of the resource management process
while considering the requirements for both project and program team composition. The generation of resource
provisioning configurations allows for selecting an option that meets requirements regarding functionality,
redundancy, cost, composition, and redistributive capability. For the given example, the cost of implementing
configurations was reduced by a factor of 1.06-1.24. The number of resource allocation options within the program
ranges from 18 to 46,230, allowing the selection of a configuration that enables resource redistribution among program
projects based on a donor—acceptor interaction model without additional resources. A promising direction for future
research is developing an information system for managing program resource provisioning.

Keywords: project portfolio management; stakeholders; human resources; resource provision of project offices; program
implementation monitoring processes; project team; configuration.

the temporal and financial parameters of program
implementation.

Since resource provisioning is directly related to
cost and schedule management within the program’s

Introduction

Problem Statement The implementation of
requires modern management

approaches that enable achieving planned outcomes with
defined performance indicators. The influence of a multi-
project environment on the ability to form resource
provisioning may lead to the emergence of negative and
positive risks during the execution of a recovery
program.

A formalized representation of resource
requirements that accounts for stakeholders’ interests and
influence on resource management processes will
facilitate the formation of a coherent resource profile for
the program.

The complex nature of programs imposes additional
requirements on the organization of integration processes
and communication and coordination mechanisms. In
forming a program’s resource provisioning, it is essential
to consider stakeholder engagement management, as
stakeholders can become a source of requirements for
program resource provisioning and significantly impact

projects, developing a methodological framework for
stakeholder-oriented resource management in programs
is a pressing task.

Analysis of Recent Research. The development of
modern society is associated with the need to address the
issue of sustainable development of transformation
programs, which are implemented in an aggressive BANI
environment [1].

Priority areas for recovery programs include the
restoration of territories, transport and municipal
infrastructure, regional development and
decentralization, digitalization, public administration
reforms, and anti-corruption efforts.

Program lifecycle management entails identifying
projects implemented within the program and
establishing interconnections among elements of the
multi-project environment [2].

Table 1 presents an analysis of approaches to
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resource allocation depending on the type of program and
implementation conditions.

Cybersecurity and data protection issues require
additional attention due to the implementation of
programs by geographically distributed teams operating
in various physical locations. Preventing resource leaks
is also of critical importance.

Resource leaks, in the context of human resources,

Table 1 — Approaches to Program Management

i.e., the leakage of confidential information through
employees or challenges related to staff retention, are
exacerbated by migration processes and significantly
impact the sustainability of program resource
management processes [3-5].

A classification of resource leaks and an analysis of
their underlying causes are presented in Table 2.

Type of Program Management Approaches Examples
Approved methodologies for monitoring, risk management, | State Target Program “Great
State Target L . .,
Programs and budget optimization. Centralized program management | Construction,” State Target Program on

with standardized approaches to program team formation.

Waste Management, etc.

International

Programs international level

Management methodologies and approaches defined at the

World Bank Emergency Recovery
Project, EIB Ukraine Solidarity Fund,
Swiss Cooperation Programme, Japan
International Cooperation Agency (JICA)

Sectoral Programs

governance

Management approaches approved by the respective
ministries and adapted based on the degree of centralized

Healthcare reform, education reform,
“New Ukrainian School” Program

Table 2 — Classification of resource leaks

Type Description of Resource Leaks

Cause Mitigation Measures

Technical Data leakage due to technical

Memory leaks, File descriptor
leaks, Handle leaks

Use of specialized hardware and
software tools

resource leaks errors

Critical

Knowledge Data leakage through employees
Leakage

Insider leaks, improper access

Improvement of information
handling processes/ procedures,
implementation of information
security measures

Human Resource
Leakage
(Turnover)

Departure/resignation of key
personnel

Staff retention issues,
headhunting, migration,
mobilization

Enhancement of HRM processes,
functional redundancy planning

As discussed in [6], enhancing project team
resilience involves psychological analysis of candidates,
which is important for implementing programs in a BANI
environment; however, it does not consider the necessity
of ensuring redundancy.

The issue of developing a unified stakeholder
interaction system for projects is addressed by Ahmed
Abdulaziz Alnhari and Rizwan Qureshi [7]. The
proposed approach enables the identification of
stakeholders and their involvement in defining the
management strategy.

Klaus-Rosinska, A., and Iwko, J. [8] emphasize the
importance of engaging stakeholders in project
management to ensure sustainable corporate governance.
The recommendations proposed may be applied to
increase the level of project maturity.

The involvement of stakeholders in human resource
management processes contributes to improved project
performance indicators [9].

Proposed approaches to resource allocation [10]
employ expert-based methods based on economic-
mathematical modeling and expert evaluations to
distribute resources among international innovation

projects. Research on project management under
resource constraints, commonly known as the resource-
constrained project scheduling problem (RCPSP), is
presented in the works of Luo, J., Vanhoucke, M.,
Coelho, J., & Guo, W. [11], and Van Eynde, R., &
Vanhoucke, M. [12].

The MPLIB1 and MPLIB2 datasets are used to
evaluate the effectiveness of solutions to the multi-
project resource-constrained project scheduling problem,
allowing for consideration of the specifics of multi-
project management [13].

The formation of geographically distributed project
teams within programs should consider the strategies
proposed in Resource Reallocation Strategies for
Sustainable Efficiency Improvement [14]. For projects
managing critical infrastructure, human resource
management approaches must consider the requirements
of Safety-Oriented Systems [15].

The reviewed resource allocation approaches are
effective when applied to operational activities and the
implementation of individual projects.

However, they are less effective in ensuring the
sustainable development of recovery programs.
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This is due to their failure to consider the influence
of human resource management strategies on inter-
project resource interaction within recovery program
projects and the prioritization of resource provisioning
for elements of the multi-project environment.

Identification of Previously Unresolved
Aspects of the General Problem.
Purpose and Objectives of the Study

Considering program resource management as a
combination of the management processes of individual
projects that constitute a program fails to account for the
potential of donor—acceptor interaction between elements
of the multi-project environment and limits the
possibilities for resource reallocation during program
implementation.

The object of the study is the resource management
processes of programs.

The subject of the study is the models, methods, and
processes of stakeholder-oriented resource management
for programs.

The study aims to develop a set of models for
stakeholder-oriented resource management in programs.
This article addresses the following objectives:

—to develop a conceptual model of stakeholder-
oriented resource management for programs;

—to develop an aggregated model of stakeholder-
oriented resource management for programs;

—to simulate the process of stakeholder-oriented
formulation of program resource requirements.

The research methodology applies process-,
project-, and program-based management approaches,
combinatorial analysis, and configuration-based
approaches to address resource allocation in a multi-
project environment.

Research Results

Implementing recovery programs involving many
stakeholders requires adherence to the principles of
resource allocation among the projects within the
program, as defined in regulatory documents and
mandatory for execution.

In general terms, the process of
provisioning can be represented as follows:

—n is the number of projects included in the
program;

—m is the number of stakeholders interested in the
processes of resource provisioning for the program
and/or its individual projects;

— w; is the number of functions performed within the
i-th project;

—zi is the number of resources (team members)
involved in the i-th project;

resource

—P ={Py, ..., Pn} is the set of projects that are part
of the program;
—4i = {A11, ..., Aiwi} is the set of functions

performed in the i-th project of the program;
— St = {Sty, Sty, ..., Stn} is the set of stakeholders
interested in the processes of resource provisioning for

the program and/or its individual projects;

—Ri={Ru13, ..., Ri,zi} is the set of resources involved
in the i-th project of the program;

—Ti = {T11, ..., Tiz} is the set of redundancy
coefficients for the resources involved in the i-th project
of the program.

Mandatory resource requirements are defined by
stakeholders involved in human resource management
processes and are formalized as elements of the set of
mandatory resource requirements:

— REQ;; is resource requirements defined by the j-
th stakeholder for the i-th project of the program;

—REQpmt is the set of resources forming the
program management team;

— REQ" is the set of resources that must be included
in the program team;

—REQ is the set of resources that must not be
included in the program team;

— REQ = { REQum:, REQ*, REQ", REQ:; } is the set
of program resources.

Fig. 1 presents the conceptual model of stakeholder-
oriented resource management for programs.

Based on the program’s life cycle analysis,
stakeholders involved in human resource management
processes are identified.

Stakeholders may be interested in managing human
resources for the program or its individual projects.

Based on the analysis of stakeholder requirements
REQ,;, generalized and harmonized resource
requirements are formulated, encompassing both
mandatory and optional components, which may be
modified.

Project and program teams are formed from the
organization’s resource pool, and the program’s resource
provisioning is structured. Stakeholder interest and
influence over management processes evolve throughout
the program’s implementation and require ongoing
monitoring, followed by adjustments to the resource
requirements.

Fig. 2 presents the aggregated model of
stakeholder-oriented resource management for programs.

The inputs to the stakeholder-oriented resource
management process for programs include:

— Program information;

— Register of potential stakeholders;

— Organizational assets;

— Functional and non-functional requirements;

— Potential conflict of interest.

The functional elements of the process (process
activities) include:

— Program Life Cycle Analysis;

— Analysis of the impact of stakeholders on HRM
processes;

— Formation of resource requirements for the
program;

— Resource requirements coordination.

Executing the functional elements of the process
develops harmonized resource requirements, which are
then followed by the formation of the program’s resource
provisioning plan.
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The outputs of the stakeholder-oriented resource
management process for programs include:

— WBS programs;

— HRM Process Stakeholder Register;

— Resource requirements for the program;

— Agreed requirements for the program team;

— Program resource plan.

The decomposition of the stakeholder-oriented
process for forming resource requirements for programs
is shown in Fig. 3.

The informational
oriented process for

inputs to the stakeholder-
forming program resource

Program initiatio \\Iegal framework

Limitation and assumption

requirements include:

— List of Key stakeholders;

— Organizational assets;

— Functional and non-functional requirements;

— Project triangle parameters;

— Pool resource information.

Applying formal transformations [16, 17] within the
process’s functional elements (Forming the REQ
program (prerequisites), REQ project formation, defining
requirement parameters, resource feasibility assessment)
generates harmonized stakeholder-oriented resource
requirements.

document } k \
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Fig. 3. Modeling of the stakeholder-oriented process for forming program resource requirements

The outputs of the stakeholder-oriented process for
forming program resource requirements include:

- REQ program (prerequisites);

- list of projects requirements;

— Project requirement parameters (P1...Pn);

Resource requirements for the program.

Let us consider an example of applying the
developed models. The program team comprises three
projects: P1, P2, Ps.

The aggregated functions are represented by
A={Ai;, ..., Ao}, and their distribution across the
projects is presented in Table 3.

Table 4 shows the program's modified
responsibility matrix, which describes candidates'
functional capability to perform functions and the cost of
task execution.

Table 3 — Distribution of aggregated functions
across projects

Project | A1 | A2 | As | Aa | As | As | A7 | As | Ao

Py - - + |+ |+ |+ |+ - -
P2 + - - + - - + |+ |+
Ps3 + |+ | + - + - - - -

Table 4 — Modified Responsibility Matrix of the Program

RA | A1 | A2 | As | As | As | As | A7 | As | Ao
R1 5 0 0 0 4 0 0 0 0
R2 0 0 2 0 5 0 0 0 0
Rs3 0 0 0 4 0 0 0 3 0
R4 0 0 0 0 0 2 4 0 0
Rs 0 0 3 0 0 0 0 0 1
Rs 0 2 0 0 0 0 0 0 3
Rz 0 0 4 0 0 0 2 0 0
Rs 4 0 0 3 0 0 0 0 0
R 3 5 0 1 2 1 0 0 0
Ri1o 0 3 0 0 0 0 0 4 0
Ru1 0 0 5 0 0 4 0 0 0
Rz 0 0 0 0 3 0 2 0 0
Ri3 0 0 0 0 0 5 0 2 0
Ri4 0 0 0 3 0 0 0 0 4
Ris 0 0 0 0 0 0 3 5 0
Ris 0 0 2 0 0 3 0 0 3
Ri7 3 0 0 0 0 0 0 4 0
Ris 0 2 0 0 0 0 0 0 4
Ri19 0 0 0 0 2 0 2 0 0
R2o 5 0 3 4 2 1 0 0 0
R21 4 0 0 0 3 3 0 0 1
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As a result of stakeholder analysis, the following
resource requirements were formulated:
resource g must not be included in the program
team due to a potential conflict of interest, while Rz, R21
remain in the resource pool as available reserve
resources:

REQ = {R9, R0, R21};

resources Ri, Rs, R7, Rs, Ri1, Riz, Ris, Ris, R1o
must be included in the program team:

REQ*={ Ry, Rs, R7, Rg, Ru1, Riz, Ris, Rig, Rig}.

Requirements for resource redundancy coefficients
in the program’s projects:

T:={0,0,3,2,2,2,3,0,0}

Table 5 — Team resource configurations

T.={2,0,0,2,0,0,4, 3, 4};
T:={2,2,4,0,3,0,0,0,0}.

As a result of the modeling, the defined program
resource configurations are presented in Table 5.

An analysis of the configurations was conducted
according to the following criteria:
Number of resource allocation options within

projects;
— Number of resource allocation options within

the program;

Minimum cost of the program configuration;

Maximum cost of the program configuration.

The results of the analysis are presented in

Table 6.
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Table 6 — Configuration Analysis

. . Resource A_Ilocation . Number of Resource Minimum Cost of Maximum Cost
Configuration | Configurations in the Project Allocation Options in Program of Program
No. the Program Configuration Configuration
P1 P2 Ps3

1 18 1 1 18 119 126

2 6 1 3 18 116 123

3 201 1 10 2010 111 130

4 67 23 30 46230 107 133

5 201 23 3 13869 112 133

6 24 2 30 1440 110 128

7 201 2 10 4020 108 130

8 18 2 30 1080 109 127

The conducted configuration analysis demonstrated
that the first project possesses greater flexibility in terms
of intra-project resource reallocation (ranging from 6 to
201 options depending on the configuration). In contrast,
the fourth configuration offers the highest flexibility for
inter-project resource reallocation at the program level
(46,230 reallocation options).

According to the cost criterion, the fourth
configuration yields the minimum program cost - 107;
however, the maximum configuration cost reaches 133
under resource reallocation within projects. The

application of resource allocation methods within
program projects [16, 17] enables selecting a resource
distribution option aligned with the prioritization of
evaluation criteria.

Conclusions and Prospects
for Further Development

The outcomes of this study include the development
of a set of models for stakeholder-oriented management
of program resource provisioning:

- a conceptual model of stakeholder-oriented
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management of program resource provisioning;

- an aggregated model of stakeholder-oriented
management of program resource provisioning;

- amodel of the process for stakeholder-oriented
formulation of program resource requirements.

Stakeholder-oriented resource management for
programs was modelled.

The generation of resource provisioning
configurations enables selecting an option that meets
functionality, redundancy, cost, composition, and
potential requirements for reallocation.

In the illustrative example, implementation costs
were reduced by 1.06 to 1.24.

The number of resource allocation options within

allowing for selecting a configuration that supports
resource reallocation among program projects based
on donor—acceptor interaction without additional
resources.

A promising direction for future development is
creating an information system for managing program
resource provisioning.
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Po3BHUTOK nmpo1eciB MOHITOPUHTY BUKOHAHHSA NMPOrpam
MPH CTEHKXO0J1/Iep - OPiEHTOBAHOMY YNPABJIIHHIO peCcypCHUM 3a0e3nedeHHsIM

H. B. louenxko, /1. I. Uymauenko, I. b. Hekpacos, 5. C. Jlymis, O. 1O. I'ycepa

AHoTanisi. AKTyaJbHicTh. YpaxyBaHHS BIUIMBY CTCHKXOJZEPIB Ha MPOLECH YMPABIIHHS JIIOACBKUMH pecypcamu
JIO3BOJISAE TiABUIIUTH PEaTi3y€eMiCTh POrpaMu, 3a0e3euy0un CTAIHH PO3BUTOK ITPOLECiB yrpaBiiHHA. 00’ €KTOM X0CITiKeHHS
€ TpollecH YHpaBiiHHS pecypcamu mporpam. Ilpeamerom nocaigKeHHSI € MOAeNi, METOOM Ta MPOLECH CTEHKXOJIep-
OpIEHTOBAHOTO YNPAaBJIiHHA PECYypCHHM 3abe3ledeHHs M mporpaMaM. MeToro JOCHiKeHHsS € po3poOKa KOMIUIEKCY Mojenel
CTEKIXOJIIEP-OPIEHTOBAHOTO YNPABIIHHSA PECYPCHUM 3a0€3MEUCHHSIM MPOTPaMu. Y CTaTTi BHPIIIYIOTHCS 3aBIAHHSA: PO3POOUTH
KOHIIETITYaJbHY MOJIENb CTEHKX0JIIeP-OPi€HTOBAHOTO YIIPABIIHHS PECYPCHUM 3a0€3MEeUeHHAM IPOTrpaMi; pO3pOOUTH arperoBaHy
MOJIeNIb CTEHKXOJAEP-OPIEHTOBAHOTO YNPABIIHHA PECYpPCHUM 3a0€3MEUCHHSM MPOTrpaMH; MPOBECTH MOJETIOBAHHS IPOLECY
CTEHKXOJIIEp-OPiEHTOBAHOTO (POPMYBAHHS BUMOT J0 pecypciB mporpaM. MeToam AOCTiKEHHS IPYHTYIOTHCS HA BUKOPUCTaHHI
MPOIIECHOTO, TIPOEKTHOTO Ta TNPOTPAMHOTO TMAXONY 1O YIpPaBIiHHSA Ta 3acTOCYBaHHS KOMOIHATOPDHOTO aHaji3y Ta
KOH(QIrypariifHOro miaxoxy JUisi BUPIIICHHS 3aBIaHHS PO3IOJIIY PECYpCiB B MyJIbTHIPOEKTHOMY cepenoBuili. Pe3yiabraTtamn
po6oTu € po3pobka KOMIUIEKCY MOJeliel CTeHKXOJIIep-0pi€EHTOBAHOTO YIPABIiHHS PECYPCHUM 3a0€e3MeUeHHIM POrpaMu, a came
KOHIIENITyaJbHa MOJENb CTEHKXONIep-Opi€HTOBAaHOTO YIPABIiHHS PECypCHUM 3a0e3leueHHsIM MPOrpaMH; arperoBaHa MOJAENIb
CTEHKXOJIIep-OpIEHTOBAHOTO YIPABIIiHHS PECYPCHUM 3a0€3MeUeHHSIM NPOrPaMu; MOJETb HPOLECY CTEHKX0IIep-0pi€HTOBaHOTO
(bopmyBaHHS BUMOT 10 pecypciB nporpaM. HaykoBa HOBHM3HA 3aIipOIIOHOBAaHMX PE3yJbTATIB MOJSITa€ y PO3poOLi KOMILIEKCY
MOJIeNiel, 3aCTOCYBaHHS SKOTO CHPHUATHME PO3BUTKY IPOLECIB YNpPaBIiHHA PECYpCHHUM 3abe3neueHHsM mporpam. IIpoBeneHo
MOJICIIFOBaHHS CTEHKXOJIIep-OPIEHTOBAHOTO YIPABJIiHHSA DPECYpCHUM 3a0e3IeUeHHSM NporpaMi. PO3IIIsSHYTO 3acTOCYBaHHS
PO3po0IeHNX MoJeNeil Ui TECTOBOrO NMpUKIanxy. BHCHOBKH: po3poGlieHi MoJeni CTeHKXOJAep-OpieHTOBAHOTO YyMpaBiHHS
pecypcHHM 3a0e3NeYeHHSM J03BOJIIIOTH (OpMasi3yBaTH IPOLEC YHPABIIHHS PECypCHUM 3a0e3ledyeHHsIM MporpaM Ta
BPaxOBYBaTH BUMOTH SIK JI0 CKJIaJly KOMaHJ MPOEKTIB, TaK i 70 CKJIaay KOMaHau nporpamu. I'eHepatist koH(irypauiii pecypcHoro
3a0e3MeyueH sl JI03BOJIUTh 00paTH 3 BapiaHTiB KoHQirypauito, mo Oyae 3aJ0BOJBHATH BHMOraM IMIO/I0 (YHKI[IOHAJIBHOCTI,
pe3epByBaHHs, BApTOCTi, CKJIaAy, MOXKIMBOCTI nepepo3noniny. i HaBeJEHOro MPUKIALy MacMO 3HM)KSHHs BapTOCTI peanizariii
koH(irypariii B 1,06-1,24 pa3u. KibKicTh BapiaHTIB po3IOJIUTY pecypciB B porpaMi 3HAXOIUTHCA B [iana3oHi Bix 18 no 46230, mo
JI03BOJIsiE O0paTH BapiaHT PeCcypcHOro 3abe3leueHHs POrpamMu, SIKUi JT03BOJIUTh IPOBOAUTH IEPEPO3HOJIIT PECYPCiB B MPOEKTAX
MporpamMM Ha MiJCTaBi JOHOPHO-AKIENTOPHOI B3aeMOii 6e3 J0JaTKOBOrO 3any4eHHs pecypciB. [IepCreKTHBHUM HAIPSIMKOM €
CTBOpEHHS 1H()OPMAIitHOT CHCTEMH YIIPaBIIiHHS PECYpPCHOTO 3a0€3MeUeHHS IPOTpaMm.

KawuoBi caoBa: ynpasmiHHA NOPTQEIIMH NPOEKTaMH; CTEHKXOIIEPH; JTIOACHKI PECypcH; pecypcHe 3a0e3NnedeHHsS
IIPOEKTHUX 0(iciB; MPOIECH MOHITOPUHTY BUKOHAHHS IIPOrpaM; KOMaH/Ia IIPOEKTY; KOHpIiryparis.
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