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Abstract

With the construction industry in the Republic of Belarus developing rapidly, a systematic approach to human resource management is becoming
increasingly important, particularly in the context of implementing large-scale infrastructure projects and introducing innovative technologies.
The construction sector has a multiplier effect on the national economy, stimulating the growth of related industries and generating a stable demand
for qualified personnel. Consequently, forecasting labor demand has become a critical task, ensuring that construction organizations maintain
the required number of specialists with appropriate qualifications.

The article discusses the methodological foundations of forecasting the personnel needs of construction organizations, including the development
and application of specialized coefficients that reflect the specifics of activities, the complexity of facilities, the internal resources of the enterprise,
and the dynamics of personnel movement. An algorithm for calculation is proposed, which covers the entire cycle of personnel planning: from collecting
initial data and analyzing the current staff composition to modeling the future need for specialists. Its structure includes mechanisms for accounting
for the dynamics of labor resources, including turnover, age-related attrition, and staff replacements, as well as the projected volume of construction
work, which allows for an accurate determination of the number and type of specialists required to complete projects within the specified timeframe.

Taking these factors into account allows not only to identify potential personnel risks, but also to form a balanced HR management strategy focused
on the sustainable development of the organization. This approach enables timely response to changes in the staff composition, optimization
of the recruitment and adaptation of new employees, and improving the efficiency of the existing labor potential. The use of these tools is particularly
important for construction organizations operating under conditions of high project load, seasonality, and technological changes, where personnel
stability directly affects the quality and timing of work.

Keywords: turnover rate, replacement rate, age-related attrition, construction site characteristics, types of construction work, personnel
requirements, additional personnel needs.

METOJMKA NPOrHO3UPOBAHWUA NOTPEEHOCTM B KALIPAX ANl CTPOUTENBHON OPFAHU3ALIMM

l0. A. BakaHoBa

Pechepar

B ycnoBusix akTMBHOrO pa3BuUTUsi CTPOUTENBHOTO Komnnekca Pecnybnuku benapych BospactaeT 3Ha4YUMOCTb CUCTEMHOIO NOAXO0AA K YrpaBneHuo
TPYZOBbIMUM Pecypcamit, 0COBEHHO B KOHTEKCTE peanu3aLmn MacluTabHbIX MH(PACTPYKTYPHbIX MPOEKTOB U BHEAPEHNS MHHOBALMOHHBIX TEXHOMOTUIA.
CTpouTENbHBIA KOMMNEKC OKa3blBAET MyNbTUMMWKATUBHOE BNWSHUE HA 3KOHOMMKY, CTUMYNMPYs PasBUTME CMEXHbIX OTpacrei W thopmupys
YCTOMYMBLIN CMPOC Ha KBANMMUUMPOBaHHbLIE Kaapbl. B CBSA3N ¢ 9TUM akTyamnbHOW 3apayeil CTaHOBUTCS NPOrHO3MPOBaHWe NoTpeBbHOCTH B TPYAOBbLIX
pecypcax, nosgonstoliee 06ecneynTb CTPOUTENbHbIE OpraHU3aLuM HeobXoaMMbIM - KONMWMYECTBOM  CMELMANNCTOB COOTBETCTBYHOLIErO YPOBHS
KBanudmkaLmm.

B cratbe paccmatpuBaloTCsi METOZONMOrMYECKMe OCHOBbI MPOTHO3WPOBaHWS KafpoBOW MOTPEBHOCTM CTPOMTEMbHLIX OpraHW3aLui, BKMKYas
pa3paboTKky M NpUMEHeHWe CneLManu3npoBaHHbIX KO3MMULMEHTOB, OTPaXalwmx cneumduky BUAOB AESATENBHOCTM, CHOXHOCTU OBOBLEKTOB,
BHYTPEHHWE PEecypcbl NMPeanpUATUS U OWHAMUKY [BWXEHWs nepcoHana. MpennoxeH anropuTm pacdeTa, OXBaTblBAlOWMIA BECb LMK KafpoBOrO
nnaH1poBaHus: 0T cbopa MCXOTHbIX AAHHBIX 1 aHanu3a TekyLuero coctaBa nepcoHana Ao MofenupoBaHus Gyaylleit noTpebHOCTY B cneupanucTax.
B ero cTpykTypy 3anoxeHbl MexaHu3Mbl y4eTa AMHAMUKU TPYAOBbIX PECYPCOB, BKIKOYAs TEKYYeCTb, BO3PACTHOE BbIObITHUE 1 KafipOBbIE 3aMELLEHMS,
aTakke NporHo3vpyemble O6bEMbl CTPOUTENbHBLIX paboT, YTO MO3BONSIET TOMHO OMPEAENUTb, CKOMbKO M Kakux creuuanuctoB notpebyetcs
[AnNsi peanu3aLuy NpoeKToB B 3afaHHbIE CPOKY.

YyeT aTux hakTopoB MO3BOMSET HE TOMbKO BbISIBUTL MOTEHLMANbHBIE KafpOBbIE PUCKM, HO M ChopMMPOBaTL cOanaHCMpOBaHHYK CTpaTEnio
yNpaBneHUs NEPCOHaNoM, OPUEHTUPOBAHHYIO Ha YCTOYMBOE pa3BUTUE OpraHu3aumu. Takoil nogxoA obecneynBaeT BO3MOXHOCTb CBOEBPEMEHHOTO
pearvpoBaHWs Ha M3MEHEHWs B KagpOBOM COCTaBe, ONTUMMU3ALMM MPOLECCOB HaiMa W ajanTauuu HOBbIX COTPYAHWKOB, @ Takke MOBbILLEHMUS
3 PEKTUBHOCTI WCNONB30BAHUS MMEKILLErocst TPYAOBOrO MoTeHuuana. MpuMeHeHWe AaHHbIX MHCTPYMEHTOB OCOBEHHO BaXHO AMS CTPOUTEMbHBIX
opraHu3auui, paboTalolLux B YCMOBMSIX BbICOKOI MPOEKTHOWM Harpy3ku, CE30HHOCTW W TEXHONMOTUYECKUX W3MEHEHWIA, rae KaapoBas cTabunbHOCTL
HanpsIMyIo BIUSIET HA KAYECTBO W CPOKY BbIMONHEHUS paboT.

KnioueBble cnoBa: KOSMMULMEHT TEKy4ecTH, KOIMULMEHT 3aMELLieHHsl, BO3PACTHOE BbIObITUE, XapaKTepuCTKa OBbEKTa CTPOMTENLCTBA, BUOb!
CTPOUTENBHbIX PaboT, NOTPEBHOCT B Kaapax, AOMONHUTENbHAs NOTPEBHOCTL B Kappax.

Introduction the need to adapt to new management practices. In this regard, the de-

The development of the construction industry is an essential element
of sustainable economic growth, not only providing the material founda-
tion for infrastructure, but also setting the pace for the modernization of
related sectors. In the context of technological transformations and the
digitalization of the economy, there is an increasing need for precise
staffing planning, particularly in sectors where labor resources play
a crucial role in the implementation of complex projects.

Construction organizations face challenges related to changes in
employment patterns, increased requirements for staff qualifications, and

velopment of effective tools for forecasting labor requirements, which take
into account the specifics of the industry, the dynamics of projects, and
the internal characteristics of enterprises, is particularly relevant.

Methodology for Forecasting the Demand for Labor Resources

The construction industry traditionally occupies a key position in the national
economy of the Republic of Belarus, functioning not only as a production sector
but also as a strategic driver of economic growth. As A. V. Kapustkina notes,
“Investment and construction activities represent a key sector of the economy
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that significantly contributes to infrastructure development, job creation, and the
improvement of people’s quality of life” [1].

Under modern conditions, the construction sector exerts a multiplica-
tive effect on the development of related industries, including the produc-
tion of building materials, transport logistics, mechanical engineering,
architectural and design services, and activities associated with the oper-
ation of real estate assets. “The construction sector encompasses diverse
areas — social, municipal, transport, industrial, agricultural, energy, and
others — the functioning of which directly influences the capacity to im-
prove citizens’ well-being” [2].

The investment attractiveness of the construction industry remains
consistently high, owing to its substantial contribution to the implementa-
tion of state infrastructure programs, housing development, and the mod-
ernization of production facilities. The adoption of innovative technolo-
gies, digital solutions, and advanced building materials enables the exe-
cution of complex tasks that meet contemporary standards of quality,
energy efficiency, and environmental safety. This, in turn, “determines the
industry’s demand for qualified specialists equipped with skills in digital
construction management, design, and the erection of buildings and
structures using new technologies based on digital methods” [3].

Against the backdrop of the industry’s dynamic development, the
demand for qualified labor resources capable of adapting to technological
change and effectively addressing professional challenges is steadily
increasing. Ensuring that construction organizations are staffed with
competent specialists is a priority of the government’s personnel policy.
As V. A. Praslov emphasizes, “The effective development of industries
and production complexes is closely dependent on their human re-
sources” [4].

Particular attention today is devoted to forecasting the economy’s
demand for labor resources. This issue has been addressed in the works
of Doctor of Economics, Professor T. N. Leonova, Doctor of Economics,
Professor O. V. Zabelina, Candidate of Sociological Sciences, Associate
Professor O. A. Volovik, Doctor of Economics, Professor P. P. Lutovinov,
Candidate of Economics P. G. Abdulmanapov, Doctor of Physical and
Mathematical Sciences, Professor V. A. Gurtov, Doctor of Technical Sci-
ences, Professor E. A. Pitukhin. Doctor of Economics, Professor
E. A. Varshavsky. Doctor of Economics 1. I. Akulova, Doctor of Technical
Sciences, Academician of RAASN E. M. Chernyshov, Candidate of Eco-
nomics, Associate Professor L. V. Pankova, and many others [5-13].

In order to address this issue systematically, the Republic of Belarus
is developing and implementing methods for forecasting labor resource
requirements, covering both the economy as a whole and the construc-
tion sector in particular. These methods are based on the analysis of
current and planned projects, the assessment of labor intensity, and con-
sideration of the demographic and professional characteristics of the
workforce.

It should be emphasized that the construction industry, while sharing
certain features with other sectors of the economy, possesses a number
of specific characteristics. These include a high degree of project individ-
ualization, seasonal production cycles, a significant share of manual
labor, and the necessity of strict compliance with construction standards
and regulations.

The methodology for forecasting labor requirements in construction
organizations relies on a comprehensive analysis of the workload associ-
ated with the implementation of current and future projects. It takes into
account parameters such as task complexity, project scale, and the tech-
nological specifics of the methods and materials employed. As A. V. Ka-
shepov observes, “the traditional interdisciplinary economic, demograph-
ic, and macroeconomic approach to forming a labor force balance re-
mains effective under current conditions” [14].

The purpose of this methodology is to ensure that organizations have
the required number of qualified labor resources at the right time and in
the right place, thereby supporting the effective implementation of produc-
tion plans and reducing risks associated with staff shortages.

When forecasting labor resource requirements for a construction or-
ganization, the following key indicators should be considered.

1. Types of construction activities. It is essential to determine
which types of construction are being undertaken — housing, industrial,
civil, infrastructure, and others. Each type has its own requirements for

worker qualifications and the specifics of technological processes.
For example, reports of the Ministry of Education and Science of the
Russian Federation emphasize that “the calculation of the planned vol-
ume of construction and installation work should take into account the
output per worker and the number of teams” [15].

In the Republic of Belarus, Resolution of the Ministry of Architecture
and Construction dated June 30, 2022, No. 66 “On Approval of the In-
structions on the Procedure for Determining the Type of Construction
Activity and the Name of the Construction Project” [16], together with the
Code on Architectural, Urban Planning, and Construction Activities, de-
fines the following types of construction activities:

o Construction of a facility;

o Reconstruction of a facility;

o Modernization of a facility;

o Technical modernization of a facility;

o Major repair of a facility;

o Demolition of a facility;

® Repair and restoration work performed on material historical and
cultural assets;

e |nstallation of all types of equipment;

e Preservation of an unfinished construction facility.

To forecast labor resource requirements for a construction organiza-
tion, we introduce the coefficient of personnel requirements by type
of construction activity (Kca).

2. Types of construction work. Specific types of construction work
are analyzed - earthworks, concrete, installation, finishing, and others.
Each type requires specialists of a particular profile, which affects both
the structure and the number of personnel. The construction work classi-
fier [17], developed on the basis of SN 1.03.04-2020 - Organization of
Construction Production; TKP 45-1.03-161-2009 — General Requirements
for Construction Work; TKP 45-1.03-298-2014 - Procedure for Ac-
ceptance of Completed Construction and Special Works; TKP 45-1.03-
307-2017 — Quality Control of Construction Work, defines the following
types of construction work:

— Earthworks;

— Foundation works;

— Installation works;

— Masonry works;

— Concrete and reinforced concrete works;

— Roofing works;

— Finishing works;

— Carpentry and joinery works;

— Plumbing works;

— Electrical installation works;

— Thermal insulation works;

— Facade works;

— Landscaping;

— Low-voltage systems.

To forecast labor resource requirements for a construction organization, we
introduce the coefficient of staffing for construction work (Kcw).

3. Characteristics of a Construction Project. The characteristics of
a construction project represent a set of parameters that define its struc-
tural, spatial, technological, and operational features. These parameters
have a direct impact on the organization of the construction process, the
choice of technological solutions, the volume of required resources, and
the measures necessary to ensure occupational safety. Key characteris-
tics include: the type of structural system, the number of floors, building
density, geographical location, functional purpose of the facility, as well
as engineering-geological and climatic conditions.

As emphasized by A. V. Ishchenko and co-authors, “when forming
the production program of a construction organization, it is necessary to
take into account the specifics of the project, including its structural fea-
tures, the complexity of architectural solutions, and the conditions under
which the work is performed” [18]. These parameters directly influence
the labor intensity of construction processes and, consequently, the cal-
culation of labor resource requirements.
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For the quantitative assessment of the impact of project-specific fea-
tures on labor costs, it is recommended to use the coefficient of produc-
tion specificity of the project (Ksp), which reflects the degree of com-
plexity and uniqueness of the construction project.

4, Characteristics of a Construction Organization. The character-
istics of a construction organization encompass a set of organizational,
personnel, technical, technological, and financial-economic parameters
that determine its ability to effectively implement construction projects in
accordance with current legislation, technical standards, and the require-
ments of a specific facility.

As noted in the article “12 Indicators of Labor Resource Efficiency in
Production” published on the Rus-Kvant portal [19], “the analysis of labor
resource utilization in an enterprise must take into account the availability
of the necessary personnel, labor productivity, the efficiency of working
time utilization, the wage system, and workforce mobility.”

The importance of a comprehensive assessment of the internal re-
sources of an enterprise is emphasized, including human capital, organi-
zational structure, and management system. This fully corresponds to the
criteria embedded in the coefficient of organizational and technical
potential (KotP).

5. Indicators of Workforce Mobility in a Construction Organization.
In modern conditions, the stability of the workforce in construction organiza-
tions is a crucial factor determining their production reliability and overall
efficiency. A high level of staff tumover leads to significant costs: financial
(recruitment and adaptation of new employees), organizational (disruption
of process continuity), and social — such as deterioration of the psychologi-
cal climate within the team, reduced trust, and weakened cohesion.

As economist A. Shkel notes, “frequent staff turnover has a negative
impact on the systematic development of production: labor productivity
growth slows down, and product quality deteriorates” [20]. This is particular-
ly relevant for the construction industry, where work efficiency directly de-
pends on the coordination of actions and the qualifications of personnel.

To analyze workforce mobility, a number of quantitative indicators
are applied.

5.1 Labor Turnover and Staff Turnover Ratio (Kt). Labor turnover
includes all employees who have left the organization during a given
period. However, when calculating the staff turnover ratio, only dismissals
not related to production or state necessity are taken into account — for

Number of deaths in the age group

example, resignations at one’s own request, dismissals for violation of
labor discipline, or termination due to professional incompetence. These
cases form what is known as excessive turnover, which reflects internal
problems in personnel management.

According to the methodology presented on the Normativka.by por-
tal, “the staff turnover ratio is an important indicator of workforce stability
and makes it possible to identify problems in motivation, working condi-
tions, and personnel policy” [21]. Analyzing the dynamics of Kt over sev-
eral years allows forecasting of HR risks and timely adjustment of mana-
gerial decisions.

The reasons for dismissals that are not taken into account when cal-
culating staff turnover include:

e Staff reductions or downsizing;

e Enterprise reorganization;

e Change of management and related personnel reshuffling;

o Retirement.

5.2 Replacement Ratio (Kr). For a more complete picture of work-
force changes, the replacement ratio is used. It reflects the relationship
between the number of employees who need to be replaced and the total
number of employees who have left the organization. It is calculated
using the formula

o (1)

where Kr — replacement ratio;

Kre — number of employees to be replaced, i. e., the number of
workers whose positions must be filled. They may leave for various rea-
sons, such as resignation, retirement, illness, etc.;

Kex - total number of employees who left the organization during a
given period (e. g., within a year).

For example, if 10 employees left the organization during the year
and 8 of them need to be replaced to maintain normal operations, then
Kr=28/10=0,8.

This means that 80 % of the departed employees must be replaced.

5.3 Age-Related Attrition Ratio (Kaa). The age-related attrition ratio
reflects the natural causes of employee departure — retirement, disability,
and mortality. It is calculated using the formula

Kaa =

Average number of employees in the given age group

This indicator makes it possible to account for demographic risks and
to plan personnel policy with consideration of the age structure of the
workforce.

Table 1 - Age-Related Attrition Ratio by Age Groups

+1000. 2)

Based on the statistical yearbooks of the Republic of Belarus for
2012-2018, the age-related attrition ratio was calculated with differentia-
tion by age groups (table 1).

Age Group 20-29 30-39

40-49

50-59 60-69 70 and older

Age-Related Attrition Ratio 0,7 1.8 43

94 22,2 78,4

Note — Source: Own development based on [22-24].

Taking all these indicators into account, the algorithm for forecasting
labor resource requirements for an individual construction organization
will be as follows.

1. Formation of Input Parameters.

At this stage, the number of personnel, their specialties, and qualifi-
cations are determined. The staff turnover ratio (Kt) is calculated for the
study period, followed by extrapolation to forecast this indicator for the
next five years. In addition, the replacement ratio is determined for the
analyzed period.

2. Determination of Labor Resources in the Forecast Period

- PTexKea*Kew*Ksp *Kotp’

LR, (3)
where LR — number of labor resources in the tt-th forecast year, persons;
VEW-— volume of contract work in the tt-th forecast year, rubles;
PT, - labor productivity in the organization in the tt-th forecast year,
rubles per person;

K., — coefficient of personnel requirements by type of construction
activity;

K. — coefficient of staffing for construction work;

K, — coefficient of production specificity of the project;

Kotp — coefficient of organizational and technical potential of the or-
ganizatio.

3. Determination of Labor Resources in the Current Period Consider-
ing the Age-Related Attrition Ratio (Kaa)

LRY3 = ¥ LR._; * Kaa, @)

where LRE3@ — number of labor resources in the current period consid-
ering the age-related attrition ratio;

LR_4 — number of labor resources in the previous year, person;

Kaa - age-related attrition rati;

i — age group;

n — number of age groups.
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4. Determination of the Number of Additional Employees Required
for a New Project or Increased Work Volume

ARt=LatLc, (5)
La=LR¥32 « Kt * Kr, (6)
Lc=LR — LRKa, @

where AR; - annual additional need for labor resources in the tt-th fore-
cast year, person;

La - attrition-related demand in construction in the ti-th forecast
year, persons;

Lc - creation-related demand in the tt—th forecast year, persons;

Kr - replacement ratio;

Kt - staff turnover ratio.

The additional demand for personnel or labor surplus is usually cal-
culated separately for each category of workers, taking into account their
profession, qualification (grade), and other factors.

In construction, a significant proportion of workers typically possess
multiple related professions. Therefore, when forecasting labor resource
requirements, it is necessary to consider the professional mobility of
workers, since this determines which specific professions require the
recruitment of new employees.

Conclusion

An important tool of strategic planning in a construction organization is
the methodology for forecasting labor resource requirements. The proposed
methodology takes into account a wide range of factors: types of construc-
tion activities and works, characteristics of projects and organizations, as
well as demographic and workforce indicators. The introduced coefficients
make it possible to adapt calculations to the specifics of particular projects
and organizations. The forecasting algorithm covers both current and future
periods, ensuring flexibility and accuracy in planning.

The application of this methodology will allow for the development of
a sustainable personnel policy, reducing the risks associated with staff
shortages, improving the efficiency of construction projects, and optimiz-
ing the costs of staff recruitment and training.

Thus, the developed methodology is an integral part of the modern
labor management system in a construction organization and serves as a
basis for making informed management decisions.
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