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METHODOLOGICAL SUPPORT FOR
FORMATION OF RESOURCE REQUIREMENTS
IN MULTI-PROJECT ENVIRONMENT

O6’exmom docniowcenst € NPOUECU YNPAasLitHs JHOOCOKUMU PECYPCAMU NPOCKNIE 6 MYIbMUNPOCKMHOMY cepe-
006U, Y MYLLMUNPoexmuomy cepedosuilyi pieens asmoHoMii KOMAno 6 pamkax opeanizauii modce Oymu pisnum,
a 6i0cymmuicmo cucmeMu KOHmpOoJio pecypcie Ha pieii nopmpens SHUNCYE ehexmueHicmy Ynpasiinus KpumuuHumu
suanmnsamu opeanisayii. Ocnoena zinomesa 00CHONCEHHS NOAALAE 6 NPUNYULECHNL, WO A0CKBAMNE POSYMINHIL BUMOZ
3AMOBHUKA MAE BUPILANLHE 3HAUCHIS Ol 3a0e3nedeniis Ynpasiinis npPoeKmamu, a eqhexmueHicmy ynpasiinis
JIOOCOKUMU PECYPCAMU 6 MYIbMUNPOCKTNHOMY CePeiosuuli 3aiexHcums 610 eexmuenocmi GUHAUCHHS GUMO2 00
pecypcie npu Gopmyeanii Komano npoexmis.

B x00i docidacenis 6UKOPUCTNOBYIOMbC MeMOOU CUCTREMHOZ20 ANANI3Y NPU 0CIIONCEHHT NPOUECI8 YNPABIinIs
JIOOCLKUMU PECYPCami ma MoOes08anii npoyecie opmysanis eumoz 00 komanou npoexmy. Taxoxc euxopucmo-
BYIOMBCSA KOMNEMEeNmuicHutl nioxio npu po3pooui mMemooy (GopMyeanis pecypcHux eumoz i anapam meopii
onmumizauii 0ns GopmynI0eans ma supiuenis 3a60ais oOPMYEAnH KOMAHO NPOEKMIE 6 MYJbMUNPOCKMHOMY
cepedosulll NPu 3a0aHUX 0OMENHCCHHX.

3 Memorw ynukHens pecypcnux Kou@IiKmie 3anpononosano nposedenis ananisy uxionux oanux npu Gop-
MY6anmi 6UMoz 00 KOMAHOU Npoexmy. Y32009ces pecypcux UMz Ha emani Qopmyeanis Komano 00360AuUms
SHUSUMU PUSUKU BUHUKHEHHS. PeCYPCHUX KOHDIIKMIE Npu pearizauii npoexmie, wo 6xodsams 0o nopmpeno npo-
exmis. Po32nsiymo MOJNCAUBT PE3YIomamul anaiisy GuUMoz Cmeukxonoepis.

3anpononosano memood Gopmysanis pecypcHux UMz 6 MYJLMUNPOCKMHOMY Cepedosuulyi, 3ACHOBANUL Ha
ananizi 3auiKasIenocmi CmeukxoI0epie 6 NPOUECax Ynpasiinis 100COKUMU PECYPCAMU 3 YPAXYBAHHUIM JOSILHOCTI
3AUIKABIEHUX CINOPIH, AKUT HA 8I0OMINY 610 ICHYIOUUX 8PAXOBYE Y3200XHCCHICb NEGHUX CINEUKX0L0CPAMU PECYPCHUX
obmedxcens. Lle 0o36orums gopmyeamu yszodiceni sumozu 0o pecypcis npoexmie i npozpam.

Cohopmosaii 6umozu € GUXIOHUMU danumu 01 NOOYO0BU KOMAHO NPOEKMIE i3 3ACTNOCYBANHAM 3ANPOTLOHOBAN020
Memody opmMyeais KOMAno 6 Myaomunpoexmuomy cepedosuudi. [1o6ydosaio modenv npoyecy Gopmyeanis 6umoz
00 Komandu npoexmy. 3 Memoio agmomamu3ayii po3pooieno nPozPamMHULL KOMNIEKC, SKUll 0036015€ (opmysamu
gapianmu nodydosu KoMand npoexmy 3 3a3HAUCHHAM XAPAKMEPUCUK 6apianmis, wo 3abesneuums nooaivuly
ONMUMIZAUTIO CKAAOY KOMANOU.

Kmovosi crosa: ynpasiinns npoexmamu, 6umMozu 00 pecypcie npoexmie i npozpam, Myibmunpoexmue cepe-
dosue, Komanda npoexmy, CMeuKxoi0epu nPoexmis.
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1. Introduction

The rapidly changing requirements of business, techno-
logy and market conditions lead to the spread of flexible
methodologies for which a characteristic feature is a change
in the approach to human resource management [1]. For
flexible project management methodologies, it is important
to ensure the autonomy of teams, issues of reservation of
competencies and self-organization.

The implementation of projects in a multi-project en-
vironment puts forward additional requirements for human
resource management processes: the need to attract employees
to several portfolio projects, taking into account resource
constraints. When forming project teams in a multi-project
environment, it is necessary to take into account the re-
source needs of all portfolio projects.

An adequate understanding of customer requirements
is critical to ensure effective project management. Since

This is an open access article under the CC BY license
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the process environment directly affects human resource
management, the influence of stakeholders must be taken
into account.

Thus, research aimed at solving the problem of human
resource management in a multi-project environment is
relevant.

2. The ohject of research
and its technological audit

The object of research is human resource management
processes in a multi-project environment.

The growing popularity of project portfolio management
and the need to ensure project structuring has led to the
development of formalization of management processes [2].

In a multi-project environment, the level of team auto-
nomy within an organization can be different, and the lack
of a resource control system at the portfolio level (control
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of critical competencies) reduces the effectiveness of criti-
cal organization knowledge management.

Changing roles and responsibilities in small teams con-
tributes to a combination of roles, which is not always
allowed by corporate or industry standards, the interests
of stakeholders.

Since each project has a specific lead time, the process
of forming project teams in a multi-project environment
is carried out throughout the entire portfolio life cycle.

Existing approaches to the formation of teams (case-
law, competency, etc.) do not pay enough attention to the
formation of requirements for teams and their coordination
with project stakeholders, which leads to the emergence
of resource conflicts.

3. The aim and ohjectives of research

The aim of this researchis to create methodological sup-
port for the formation of resource requirements in a multi-
project environment.

To achieve this aim it is necessary to solve the fol-
lowing objectives:

1. To develop a method for generating resource require-
ments taking into account the consistency of resource
constraints identified by stakeholders.

2. To build a model of the process of forming require-
ments for the project team.

4. Research of existing solution
of the prohlem

The existing classical approach to project portfolio ma-
nagement does not take into account the dynamic nature
of changes:

— at the project level [3];

— at the level of portfolios and programs [4, 5].

Resource management issues in terms of the project
portfolio life cycle are described in [6]. The issues of ba-
lancing the complexity of project portfolios and the fle-
xibility of their organizational units are considered in stu-
dies [7]. The proposed models provide an understanding
of the management development of project companies,
focusing on flexibility in a changing environment, but need
to be adapted.

Team autonomy is an important principle of flexible
methodologies and determines the ability of a team to
determine goals, individuality, provide the necessary re-
sources and organize itself.

When analyzing the activities of teams, the following
types of autonomy are distinguished:

— individual autonomy of the project team members

in carrying out their own tasks;

— internal autonomy, which is characterized by the

degree of joint decision-making in the team;

— external autonomy, taking into account the influ-

ence of the external environment of the project on

the functioning of the team [1].

For teams with a high level of autonomy, the use of
self-assignment is typical in the formation of teams and
the distribution of work.

Independent assignment can be defined as the ability
of each team member to assign a task or user history to
itself [8]. The application of this approach is possible only
with a high level of corporate culture and project maturity.

The use of multi-level flexible project management
makes it possible to identify the main problems of human
resource management that are characteristic of flexible,

self-developing teams (Table 1).

Tahle 1
Multilevel flexible project management [1]
Level Description Problems
Project management activi- | Delay or change in require-
Project ties involving a team, chief | ments at the project level, lack
level administrator (or manager) | of support from senior ma-
and clients nagement at the project level
Activities involving only the | Achieving cross functionality,
Team . ;
core development team and | effective evaluation
level .
their leader (or manager)
Individual Activities involving individual | Statement of autonomy, self-
level team members designation
Task Activities involving technical | Lack of acceptance criteria,
level tasks task dependency

An important issue is ensuring the personnel safety of
the enterprise and the development of personnel potential by
increasing the loyalty and cohesion of the team [9]. Taking
into account the loyalty of stakeholders in the formation
of resource requirements remains an unresolved problem.

The use of outsourcing contributes to providing the
company with the necessary resources, resolving resource
conflicts [10]. Its effectiveness significantly depends on
the specifics of the project and the industry.

In [11], the strategic role that the human resource plan-
ning (HRP) process plays in the integrated management of
human resources is considered. At the stage of forecasting
requirements for human resources (equirements forecasting
stage), requirements are determined that take into account
the interests of stakeholders, the corporate culture of the
organization, the scope and specifics of the project).

Among the problems that reduce the effectiveness of hu-
man resource planning, the following are highlighted in [11]:

— lack of a strategic vision of the process;

— lack of a business expert at the personnel manage-

ment specialist;

— different format of information about human resour-

ces in the organization;

— conflict between short-term and long-term needs

for human resources;

— conflict between the qualitative and quantitative

approaches to HRP;

— weak involvement of managers in the planning process.

The reasons for the problems considered are the lack
of strategic resource planning, formalized methods and
procedures for human resource planning, as well as me-
thods for generating resource requirements.

Promising approaches in human resource management
are [12]:

— use of software to search for candidates for the team

and track candidates;

— preliminary assessment of the applicant to the team;

— application of the candidate management system;

— software for online interviews;

— use of artificial intelligence in the selection of per-

sonnel;

— unlocking the capabilities of passive candidates.

The use of the proposed software tools is advisable
when creating an employee competency profile and selecting
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candidates for the team, but does not take into account the
issues of competency reservation and resource limitations.

Thus, the analysis results allow to conclude that insuf-
ficient attention to the formation of resource requirements
in a multi-project environment reduces the effectiveness
of human resource management in a multi-project envi-
ronment, leading to the emergence of resource conflicts.

5. Methods of research

The following are used in the work:

— methods of system analysis in the study of human
resource management processes and modeling of the
formation of requirements for the project team;

— competency-based approach in the development of
a method of forming resource requirements;

— apparatus of the optimization theory for the formula-
tion and solution of the problems of forming teams of
projects in a multi-project environment under given
restrictions.

6. Research resulis

The use of a stakeholder-oriented methodology for project
management in a multi-project environment [13, 14] allows
for the formation of project teams under given restrictions.

To reduce the complexity of the task of forming an
adaptive project team, it is proposed to carry out a num-
ber of checks [15]:

— checking the consistency of stakeholder requirements

(mutually exclusive requirements arising from the per-

sonal interests of interested parties);

— verification of compliance with the competency level

of requiredapplicants;

— initial verification of reserve ratios (the ability to

meet the requirements for functional reservation of

critical competencies, identify the presence of critical
competencies in the project, identify critical competen-
cies in the project portfolio);

— checking for forbidden combinations (industry re-

strictions, corporate policy, privacy policy, privacy);

— initial analysis of the matrix of applicants (the cor-

rectness of the matrix of applicants, the presence of

empty rows and columns).

The analysis of the source data during the formation
of requirements for the project team will identify conflict-
ing requirements. Coordination of resource requirements
at the stage of formation of adaptive teams will reduce
the risks of resource conflicts during the implementation
of projects included in the portfolio of projects.

Depending on the policy of key stakeholders, various
approaches to managing human resources processes can be
distinguished. The classification of stakeholders by influence,
power, and degree of interest allowsto distinguish subgroups
of projects for which unified requirements can be formulated.

Depending on the policy of human resource management,
the degree of centralization, there are various approaches
to the management of human resources (Table 2).

A method for generating resource requirements is pro-
posed, based on an analysis of stakeholder interest in human
resource management processes, taking into account the
loyalty of stakeholders, which, unlike existing ones, takes
into account the consistency of resource restrictions defined
by stakeholders. This will allow the formation of agreed
requirements for the resources of projects and programs.

The method of forming resource requirements in a multi-
project environment is proposed.

Stage 1. Formation of requirements for project resources:

— determination of stakeholders of human resource

management processes and the degree of loyalty;

— determination of resource requirements;

— determination of the profile of the project compe-

tencies;

— definition of critical competencies.

Stage 2. Checking the consistency of stakeholder re-
quirements:

— coordination of resource allocation strategies;

— coordination of fixed resource requirements —fixed

purpose (mandatory entry of certain performers into

the team);

— coordination of the threshold of competencies;

— coordination of resource requirements for project

operations;

— coordination of priorities for the allocation of re-

sources between projects;

— coordination of the procedure for changing requirements.

Stage 3. Audit requirements:

— initial verification of reserve ratios;

— checking for prohibited combinations;

— initial analysis of the matrix of applicants.

Stage 4. Formation of generalized requirements for re-
sources in a multi-project environment:

— formation of generalized resource requirements for

the project;

— formation of generalized requirements for the project

portfolio;

— formation of generalized requirements for critical

competencies in the project;

— formation of generalized requirements for critical

competencies in the project portfolio.

Table 2
Analysis of approaches to human resource management
Focus Centralization degree Resource pool role Team building Critical competency management
A complete set of project teams involv-
Project Low Totality (amount) of project re- 1ng.all the resources necessary for the Project level
sources project, the resource pool does not take
part in the distribution
Source of resources for portfolio | Distribution (redistribution) of resour-
Portfolio Average projects. It is directly involved in | ces in a pool of resource portfolio Portfolio level
the formation of project teams between company projects
0 - ) Totality of the human resources of | Teams are not formed. Resources are -
rganization High - . ; Organization level
the organization distributed according to needs
— 14 TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 1/2(51), 2020
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Step 5. Correction of the source data.

Step 6. Monitoring changes in team requirements.

In accordance with the policy of resolving resource
conflicts in the company, it is necessary to carry out certain
measures in order to coordinate resource requirements.
Possible results of the requirements analysis are given
in Table 3.

Tahle 3

Possible results of stakeholder requirements analysis

Result Description/Action

The source data is correct | Formation of the project team

Coordination of stakeholder requirements by
means of stakeholder management toals («Sta-
keholder» model, loyalty assessment, etc.).
Change project team reguirements

Contradictory requirements
of stakeholders

Exclusion of applicants from consideration.
Inadequate competency of |If it is impossible to form a team from the
applicants remaining applicants, a change in the level of
required competencies is possible

Initial analysis of the compliance of existing ap-
plicants with the reservation requirements (the
Lack of the required number | number of applicants capable of performing
of applicants to meet reser- | the function is greater than or equal to the
vation requirements reservation coefficient for this function). It is
necessary to review the register of applicants
or reduce the requirements of reservation

Forbidden combinations Matching analysis, requirements correction

If the company has the ability to hire an unlimited
number of resources of the necessary qualifications, then
the issue of requirements formation is reduced to the co-
ordination of requirements between stakeholders.

In order to formalize the process of forming require-
ments for teams in the project portfolio, a model of the
process of forming requirements for the project team has
been developed (Fig. 1).

The generated requirements for the project team are
the source data for building project teams. The use of
methods for forming project teams in a multi-project en-
vironment [16] allowsto determine the composition of the
project team that satisfy the given requirements:

— implementation of project objectives;

— competencelevel;

— reservation of functions;

— accounting for fixed appointments;

— accounting of prohibited combinations;

maximum permissible degree of involvement in projects.

Apphcatlon of the developed software package allowsto
create options for building project teams indicating the charac-
teristics of the options, which will provide further optimization
of team building. If there are identical characteristics of the
options for building teams, alternatives are selected according
to certain criteria. When setting priorities, the criteria take
into account the specifics of the project and its environment.

7. SWOT analysis of research results

Strengths. A method for generating resource require-
ments in a multi-project environment is proposed, based
on an analysis of stakeholder interest in human resource
management processes, taking into account the loyalty
of stakeholders, which, unlike existing ones, takes into
account the consistency of resource constraints defined
by stakeholders. This will allow the formation of agreed
requirements for the resources of projects and programs.

Since the formed requirements for the team are the
initial data for building project teams, the use of agreed
requirements allows to:

— determine the optimal composition of the project

team according to the specified criterion, satisfying

the given restrictions;

— reduce the time of formation of teams in comparison

with similar methods;

— reduce the influence of the subjective factor in the

management of human resources.

74
Initial check Validati
¥ of reserve ratios [ aucation
results
. 2
Requirements Requirements
are agreed are formed
y v I’ Formation of
> & Check for —> . generalized | |
D illegal matches r \/\= & requirements O
6
J2 3 Results J3 l J4
4 Checking
» consistency of v
J
stake;holder » 9) 7 ) Initial analysis of
requirements the applicant matrix [~ Correction
1 Analysis data
4 results

Stakeholder

requirements are 4

not agreed —p{  Source Qata

correction
s |
Requirement correction

L result J

Fig. 1. Model of the process of forming requirements for the project team (IDEF 3 notation):
1 — checking the consistency of stakeholder requirements; 2 — primary check of reserve ratios; 3 — check for prohibited combinations;

4 — initial analysis of the matrix of applicants; 5 — correction of the source data; 6 — formation of generalized requirements; 0 — intersection
of the «OR» type; & — intersection of «<AND» type; J1-J4 — designation of intersections
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Weaknesses. The formation of agreed resource require-
ments at the project planning stage requires the involve-
ment of project stakeholders in the planning process.

Opportunities. Application of an integrated approach to
human resource management in a multi-project environment,
including the formation of resource requirements, build-
ing project teams, the development of resource planning
information systems, will increase the viability of projects
and the competitiveness of the project organization.

Treats. Lack of attention to human resource management
processes in a multi-project environment, a low culture of
involving stakeholders in management processes, and the lack
of a conflict resolution procedure can lead to a decrease in
the effectiveness of the proposed methodological support.

1. A method for the formation of resource requirements
in a multi-project environment is proposed. Its feature is
the involvement of stakeholders in the process of planning
human resources at the stage of formation of resource re-
quirements. The method of generating resource requirements
in a multi-project environment contains the steps of:

— formation of requirements for project resources;

— checking the consistency of stakeholder requirements;

— audit requirements;

— formation of generalized resource requirements in

a multi-project environment;

— correction of the source data;

— monitoring changes in team requirements.

2. Simulation has been carried out and a model has
been built for the process of forming requirements for
the project team in IDEF3 notation. Application of the
proposed model allows to formalize the process of form-
ing resource requirements for projects in a multi-project
environment.
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