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Abstract

The article is devoted to the analysis of the dynamics and structural features of the construction sector of the Republic of Belarus, as well as its
impact on the national economy for the period 2014-2023. The research aims to conduct a comprehensive assessment of the construction sector's
development, identify key factors determining its functioning, and define its role in ensuring the quality and efficiency of the Belarusian national
economy.

To achieve this goal, the study employs a comprehensive methodological approach, including the analysis of statistical data on key indicators of the
construction industry (dynamics of contract work volumes, structure and volumes of investments, number of construction organizations, housing
commissioning) and econometric modeling based on a Time-Varying Vector Autoregression (TV-VAR) model. The key variables selected for modeling
were the GDP of the Republic of Belarus, the volume of construction contract work, fixed capital investments allocated to construction, the share of
construction investments in total investment capital, and the physical volume index of construction and installation works.

The analysis of current trends revealed periods of dynamic transformations in the Belarusian construction industry, including the impact of state
modernization programs and fluctuations in the sector's share of GDP. The significant role of the state as a regulator and customer was noted, as well
as changes in the number of construction organizations and the volume of contract work, including capital and current repairs, at the regional level.
The dynamics of investments in construction and installation works and housing commissioning were also analyzed.

The research findings can be useful for forming effective investment policies, forecasting construction activity, and developing measures to
enhance the industry's competitiveness.

Keywords: construction industry, investments, economic growth, construction and installation works, housing construction, construction
organizations.

AHAIKU3 PA3BUTUA N POCTA CTPOM:I'EJ'IbHOIZ OTPACIU iNA COAENCTBUA NOBbILUEHUIO KAYECTBA U 3OOEKTUBHOCTH
HALUWOHANBHOW 3KOHOMWUKW PECMYBITUKU BENAPYCb HA OCHOBE VAR-MOJENN

103 Tanwaxb

Pechepar

CraTbsl MOCBsLLEHA aHaNN3y OMHAMUKN W CTPYKTYPHBIX 0COBEHHOCTEN cTponTensHOro cektopa Pecnybnuku benapyck, a Takke ero BIUsiHUS Ha
HaLWoHanbHyto akoHoMuKy 3a nepuog 20142023 rogos. MccnegoBanne HanpaeneHo Ha MPOBEAEHWE BCECTOPOHHEN OLIEHKW Pa3BUTUS CTPOUTENbHOTO
CEKTOpa, BbISIBMEHWE KIOYEBLIX (HaKTOpOB, OMPeAEnsioWMX ero (PyHKUMOHWUPOBaHWE, U OnpefeneHne ero ponu B obecneyveHun kayectsa
1 3 heKTMBHOCTM HALMOHANbHON SKOHOMMKK Benapycu.

[ins BOCTWXEHUS NOCTaBNEHHOM Lenn B paboTe NPUMEHSIETCS KOMMIEKCHbI METOAONOMMYECKUA NOAXOA, BKIHOYAIOLMIA aHaNM3 CTaTUCTUYECKUX
[aHHbIX MO OCHOBHBIM NMOKA3aTEeNAM CTPOUTENbHOW OTpacny (AMHamunka o6bEMOB NOAPSAHbIX paboT, CTPYKTypa M 06bEMbI MHBECTULMIA, KOMMYECTBO
CTPOMTENbHBIX OpraHnN3aLyii, BBOA XWUNbsl) M SKOHOMETPUYECKOE MOZENMPOBaHWE HA OCHOBE BEKTOPHOW aBTOPErPECCUM C NEPEMEHHON BO BPEMEHU
(TV-VAR). B ka4ecTBe KntoueBbIX NepemMeHHbIX Ans MofenupoBanus Obinu BoibpaHsl BBIM Pecnybnuku benapych, 06bem noapsiaHbiX CTPOUTENbHBIX
paboT, MHBECTULMM B OCHOBHOI KanuTars, HanpaBneHHbIe Ha CTPOUTENbCTBO, YAEMNbHbIA BEC CTPOUTENBHBIX MHBECTULMA B OOLLEM MHBECTULMOHHOM
KanuTane v MHAEKC (hr3n4eCKoro 0o bema CTPOUTENBHO-MOHTAXHBIX paboT.

AHanu3 COBpEMEHHbIX TPEHLOB BbISBAN NMEPUOAbI AMHAMUYHBIX TpaHcdopmaumii B Genopyccko CTPOUTENBHON OTPAChM, BKIKOYAs BRMSHUE
rocyjapCTBEHHbIX NpOrpaMM MoAepHU3aLmm 1 konebaxus fonm cektopa B BBIN. OTMeueHa Bbicokas ponb rocyfapcTBa kak perynstopa v 3akasuuka,
a TaKkke W3MEHEHWS B KONWMYECTBE CTPOWTEMbHBLIX OpraHu3auuii u obbemax noapspHbiX paboT, BKIMOYAS KanmuTambHbIA M TEKYLUMA PEMOHT,
B pervoHanbHoM paspese. Takke npoaHanuavpoBaHa AnHamuka UHBECTULMIA B CTPOUTENTbHO-MOHTaXHble paboThl 1 BBOL XUIbS.

Pesynbtathl MccnemoBaHus MoryT ObiTb NonesHbl Ans (pOPMMPOBaHMSt 3MEKTUBHON WHBECTULMOHHOM MOMMTUKM, MPOTHO3MPOBaHUS
CTPOMTENbLHOI aKTUBHOCTYW 1 pa3paboTki Mep MO MOBbILIEHO KOHKYPEHTOCMOCOBHOCTH OTpacu.

KniouyeBble cnoBa: CTpouTenbHaa oTpacnb, MHBECTULIMN, SKOHOMUYECKNN POCT, CTPOUTENBHO-MOHTAXHbIE paGOTbI, XUNULLIHOE CTPOUTENbCTBO,
CTpouTenbHbIEe opraHu3aLun.

Introduction

The economic growth of the Republic of Belarus directly depends on
the dynamic development of the construction industry, which has a signif-
icant impact on macroeconomic processes. The construction sector is an
important element of investment activity, ensuring the modernization of
infrastructure, stimulating business activity and creating new jobs.
The study is particularly relevant in the context of changing investment
structures and fluctuating economic indicators. In this regard, a detailed
study of the factors determining the development of the construction
sector, as well as its impact on GDP and macroeconomic stability, is
necessary.

Modern economic and mathematical models are widely used both in
scientific research and in practical developments, contributing to the op-
timization of construction production management. In this context, it is
especially important to take into account the complex of interdependent
factors that can have both a deterministic and random impact on the key
performance indicators of construction organizations.

Today, the most widely used models are correlation-regression analy-
sis, production functions and systems of econometric equations, which
allow us to identify relationships between parameters and predict their dy-
namics. However, the most promising direction for further development of
analytical methods is the vector autoregression model (VAR) [1; 7]. This
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approach makes it possible to study the mutual influence of production
indicators of a construction company more deeply and objectively, taking
into account both historical dynamics and possible structural changes [19].
This article will focus on the analysis of this model and its practical applica-
tion for assessing and forecasting the construction sector.

The purpose of this article is to conduct a comprehensive analysis of
the development and growth of the construction industry in Belarus from
the point of view of its impact on the quality and efficiency of the national
economy.

Research methodology. To achieve the stated goal, the following
methodological approaches are used:

1) analysis of statistical data for 2014-2023 - study of the dynam-
ics of the construction sector, volumes of contract work, structure of in-
vestments and their share in the economy;

2) economic and mathematical modeling by applying the time-
variable vector autoregression (TV-VAR) model for the construction sec-
tor of the Republic of Belarus;

The use of an integrated approach to research allows us to form
a holistic understanding of the functioning of the construction industry and
its importance for the national economy, as well as to develop practical
recommendations for improving the efficiency of its work.

Literature Review. Extensive attention in the scientific literature is de-
voted to various aspects of the construction sector. Researchers from China
analyze the relationship between government management and production
in the context of the energy efficiency of China's construction industry, iden-
tifying regional differences and key factors [6; 14; 18]. The qualitative devel-
opment of China's construction industry is assessed based on an innova-
tion-driven approach [15; 16], and social sustainability indicators for green
buildings in China are validated using the fuzzy Delphi method.

Innovation and technology are also important research topics. Additive
manufacturing is considered as a technology facilitating the digitalization of
construction within the “Construction 4.0” concept. The role of innovation as
a mediator in the impact of knowledge management capabilities on the
organizational performance of construction firms is investigated. The appli-

cation of blockchain in the built environment and the construction industry is
analyzed, including systematic reviews, conceptual models, and practical
use cases [12; 13]. Systems for construction site safety monitoring and
excavator activity analysis are being developed.

Issues of sustainable development and ecology are also a focus of
attention. Critical success factors for integrating sustainability principles
into construction project management practices in developing countries
are explored [2; 3]. The impact of knowledge management potential on
the organizational performance of construction companies is studied, as
well as the perception of knowledge management among construction
practitioners [11; 20].

Economic-mathematical models for decision-making in organizational re-
source management, applicable to construction, are proposed [1; 7; 8; 19].

This review demonstrates the multifaceted nature of research in the
construction field, covering technological innovations, sustainable devel-
opment, management practices, and economic analysis, with particular
attention to China's experience in several works.

Modern Development Trends in the Construction Industry of the
Republic of Belarus

The Belarusian construction industry has been going through a se-
ries of dynamic transformations, covering periods of rapid growth, fol-
lowed by inevitable corrections. A striking example was the large-scale
economic modernization program initiated in the late 2000s, when an
ambitious goal was set to bring the annual housing commissioning to
10 million square meters. However, market realities have shown that
a stable balance without the risk of overheating is possible in the range of
4-6 million square meters.

In 2024, the construction sector once again demonstrated positive
dynamics, increasing its share in Belarus's GDP to 5.8 %, which is 0.5
percentage points higher than the previous year. In a historical context,
this figure can be considered moderate: in certain periods, the industry's
contribution reached 10 % of GDP, but such rates often led to serious
imbalances in the economy (Figure 1).
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Figure 1 — Contribution of the construction sector to the GDP of the Republic of Belarus in 2000-2024, %

Source: author's development based on [10].

The construction industry occupies a strategic position in the econo-
my of Belarus, exerting a complex influence on the development of re-
gions and the entire country as a whole. The key factor of its importance
is the active participation of the state, which acts simultaneously as
aregulator, the largest customer and a significant market player. This
scale of involvement explains why the construction sector remains a
powerful engine of economic growth and structural transformation.

In 2023, there are about 8,073 organizations operating in the con-
struction sector, and the vast majority of them are private enterprises
(Table 1). However, despite the relatively small share of state construc-
tion organizations (only 4 % of the total), they account for about 17 % of
contract work. This indicates a high concentration of large infrastructure
projects in the public sector, which, in turn, determines the strategic priori-
ties of the industry.
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Table 1 - Dynamics of construction organizations and their distribution by regions of the Republic of Belarus in 2019-2023, units

Region 2019 2020 2021 2022 2023 Deviation (2019-2023) Growth rate (2019 to 2023, in %)
Republic of Belarus 8332 | 8357 | 8101 | 8034 | 8073 -259 -3.11%
Brest region 840 866 868 857 861 +21 +2.50 %
Vitebsk region 686 664 642 635 628 -58 -8.46 %
Gomel region 836 834 810 911 802 -34 -4.07 %
Grodno region 635 601 590 590 591 —44 -6.93 %
Minsk city 1704 | 1669 | 1588 | 1542 | 1557 -147 -8.63 %
Minsk region 2928 | 3011 | 2922 | 2949 | 2967 +39 +1.33 %
Mogilev region 723 709 681 670 667 -56 —7.74 %

Source: author's development based on [4].

An analysis of the dynamics of construction organizations in the re-
gions of the Republic of Belarus for the period 2019-2023 revealed multi-
directional trends. The overall indicator for the country showed a de-
crease of 259 units (-3.11 %), which indicates a moderate reduction in
the number of construction organizations.

Brest Region showed an increase of 21 units (+2.50 %), which may
be due to regional initiatives to develop the construction industry. Minsk
Region also increased the indicator by 39 units (+1.33 %), which confirms
the stable development of the construction sector in this region.

The Vitebsk region shows the largest decrease by 58 units (-8.46 %),
which may indicate a decrease in construction activity. Minsk also sig-

nificantly reduced its indicators (—147 units, -8.63 %), which may be
due to changes in urban development and economic structure. Grodno
region (—44 units, -6.93 %) and Mogilev region (-56 units, —7.74 %)
also showed a noticeable decrease. Gomel region, despite growth in
2022, ended the analyzed period with a decrease in the number of
organizations by 34 units (-4.07 %).

The overall trend shows a reduction in the number of construction
organizations in most regions, which may be due to economic changes,
redistribution of resources, or tightening of conditions in the construction
market. However, in some areas, stability or slight growth is observed,
which indicates local development factors.

Table 2 — Volume of contract work classified by types of economic activity in section F “Construction” in accordance with OKRB 005-2011 in the

Republic of Belarus in 2019-2023, million BYN

Region Type of repair 2019 | 2020 | 2021 | 2022 | 2023 | Deviation (2019-2023) (ZO?QOgg(;g;e% )

Volume of contract
Republic of | work, total 12191.3 | 130604 | 12831.3 | 13511,6 | 165505 4359.1 35.8
Belarus Capital 1080,0 | 11957 | 11829 | 1291.6 | 15875 507.5 47.0
Current 17221 | 15894 | 16446 | 1983.7 | 2641.4 919.3 534

Volume of contract
Bres redi work, total 1388,1 | 14546 | 14305 | 15227 | 1869.8 481.7 34.7
restregion  I"Capital 91.0 870 | 1214 | 1254 | 159.1 68.0 74.7
Current 1815 | 1660 | 1787 | 2307 | 3343 152.8 84.2

Volume of contract
Vitebsk work, total 10634 | 10529 | 10864 | 11983 | 1398.1 334.7 315
region Capital 1395 | 1490 | 1753 | 1745 | 2164 769 55.1
Current 2142 | 1737 | 1799 | 2411 | 2997 85.5 39.9

Volume of contract
Gomel region | ok tota 13743 | 15103 | 15375 | 15575 | 1923.3 549,0 39.9
OMELregion - ™ Capital 1221 | 1582 | 169.3 | 1569 | 206.9 84.8 69.4
Current 1924 | 1790 | 1779 | 2214 | 2972 104.8 545

Volume of contract
Grodno work, total 11605 | 12100 | 1180.3 | 1304.6 | 1635.2 474.7 40.9
region Capital 790 | 1018 | 868 | 101.7 | 1174 38.1 48.2
Current 1374 | 1376 | 1431 | 2075 | 2521 14.7 835

Volume of contract
Minsk cit work, total 40517 | 4479.3 | 43607 | 4380.2 | 52857 1234,0 30.5
nsk city Capital 2968 | 3231 | 3121 | 3419 | 4165 119.8 404
Current 4968 | 5033 | 5283 | 5300 | 6722 1754 35.3

Volume of contract
insk reai work, total 22345 | 23684 | 22415 | 24619 | 30030 768.6 34.4
INSKTEgion ™ Capital 2430 | 2524 | 1841 | 2519 | 2898 46.7 19.2
Current 349.7 | 2890 | 2820 | 3689 | 5224 172.7 494

Volume of contract
Mogilev work, total 9188 | 9848 | 994.3 | 10864 | 14353 516.5 56.2
region Capital 1085 | 1242 | 1339 | 1393 | 181.7 731 67.4
Current 1501 | 1407 | 1548 | 1841 | 2635 1134 273

Source: author's development based on [4].

Analysis of the dynamics of the volume of contract work in the con-
struction industry of the Republic of Belarus for the period 2019-2023
demonstrates a steady growth of indicators. In general, the total volume
of contract work increased by RUB 4,359.1 million (+35.8 %) compared to
2019, which indicates high activity in the construction sector.

The largest increase is observed in the capital repairs segment,
which grew by 507.5 million BYN (+47.0 %), and current repairs showed
even more significant growth — +919.3 million BYN (+53.4 %). This may
be due to the modernization of infrastructure and the expansion of the
volume of restoration work.
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Among the regions, Minsk demonstrated the greatest growth — the vol-
ume of contract work increased by RUB 1,234.0 million (+30.5 %). In the
Minsk region, the increase was RUB 768.6 million (+34.4 %), and in the
Gomel region — RUB 549.0 million (+39.9 %). Such growth may be associ-
ated with the active development of urban and regional infrastructure, as
well as with the implementation of large-scale construction projects.

Noticeable growth was also noted in the Grodno Region (+40.9 %),
Brest Region (+34.7 %) and Vitebsk Region (+31.5 %). The largest in-
crease in capital repairs was recorded in the Brest Region (+74.7 %) and
Mogilev Region (+67.4 %), which indicates increased attention to the
reconstruction of buildings and engineering structures.

It is noteworthy that in the Mogilev region the volume of contract work
increased by 516.5 million BYN (+56.2 %), while the growth rate of cur-

rent repairs was -27.3 %, which may indicate a shift in emphasis towards
major repairs and new construction projects.

Thus, the presented data demonstrate stable growth of the construc-
tion sector, an increase in the volume of major and current repairs, as
well as regional differences in the dynamics of contract work. This trend
confirms the high level of investment activity in construction and infra-
structure renovation.

Analysis of the dynamics of the physical volume of contract work (ta-
ble 3), classified by types of economic activity in section F "Construction",
confirms the significant impact of the construction industry on the national
economy of the Republic of Belarus. In 2019-2023, contract work indica-
tors demonstrated both periods of decline and recovery, reflecting mac-
roeconomic trends and structural changes in the industry.

Table 3 - Index of physical volume of contract works classified by types of economic activity in section F "Construction” in accordance with
OKRB 005-2011 in % of the previous year in comparable prices across the territory of the Republic of Belarus for 2019-2023

Region Type of repair 2019 2020 2021 2022 2023
Volume of  contract 105.1 98.4 86.7 893 117

Republic of Belarus work, total
pu u Capital 1075 99.0 86.5 917 1143
Current 114.0 83.9 04 100.8 119.7

Volume of contract

. work ot 106.4 97.1 86.8 91.0 110.6
restregion Capital 945 87.7 126.8 85.3 12.2
Current 1133 82.6 93.9 1101 1276
Volume of  contract 1184 918 916 944 1093

Vitebsk region work, total
9 Capital 110.9 976 1034 841 1216
Current 129.3 755 921 1144 114.9

Volume of contract

N work. ot 101.3 100.4 89.9 87.6 113.0
omet regio Capital 85.9 119.2 945 80.5 122.9
Current 108.4 84.7 876 102.0 120.9
Volume of  contract 975 95.0 89.0 9.1 145

Grodno region work, total
g Capital 929 175 776 985 1071
Current 112.3 913 96.2 1247 100.9
Volume of  contract 1034 100.8 85.6 85.9 1095

Minsk cit work, total
y Capital 101.1 95.7 84.3 90.5 17.2
Current 1125 89.8 971 83.9 116.5
Volume of  contract 108.4 986 81.9 89.3 116

Minsk reai work, total
Insk region Capital 146.1 934 61.9 111.9 102.8
Current 113.0 776 82.8 105.8 1238
V°"l‘(mtet|°f contract 1052 98.8 89.8 93.9 119.4

Mogilev region worl, ot
Capital 112.9 97.2 9238 926 7.9
Current 1.2 84.2 97.9 102.0 1256

Source: author's development based on [4].

The total volume of contract work for 2023 amounted to RUB
16,550.5 million, which is 35.8 % higher than the 2019 level, confirming
the recovery and growth of the construction sector. Capital repairs in-
creased by 47.0 %, reaching RUB 1,587.5 million, and current repairs
demonstrated the most noticeable increase — 53.4 %, reaching RUB
2,641.4 million. This indicates an expansion of restoration work and mod-
ernization of infrastructure facilities.

The connection with the index of physical volume of contract work al-
so confirms the cyclical nature of the industry's development. For exam-
ple, the decline in 2020 (a decrease to 98.4 % of the previous year's
level) was followed by a correction in 2021-2022. The subsequent growth
to 111.7 % in 2023 coincides with an increase in investment in construc-
tion and major repairs, which confirms the positive dynamics of construc-
tion investment (Table 4).

Thus, the increase in the physical volume of contract work is directly
related to the restoration and growth of the national economy, and the
stable increase in capital and current repairs indicates the continuation of
the process of modernization and renewal of infrastructure.

An analysis of the dynamics of investment in construction and instal-
lation works in the Republic of Belarus for the period 2019-2023 shows
a significant increase in investment in this segment of the economy.
Overall, the volume of investment increased by RUB 3,137.8 million
(+22.0 %), which demonstrates the active development of the construc-
tion sector and its impact on the national economy.

The largest increase was recorded in the Mogilev region, where the
volume of investments increased by 550.1 million BYN (+62.2 %), which
may indicate the implementation of large construction projects in the
region. A significant increase in capital investments is also noted in the
Brest region (+43.0 %) and Minsk (+29.0 %), which may be due to active
urbanization and infrastructure development.

In the Minsk region, investments grew by 701.1 million BYN
(+19.0 %), and in the Grodno region — by 219.7 million BYN (+11.3 %),
which also confirms the positive dynamics in the construction sector.
In the Vitebsk region, growth was 23.1 %, and in the Gomel region, on
the contrary, there is a decrease in investments by 5.3 %, which may be
due to the redistribution of resources or a slowdown in the pace of im-
plementation of construction projects.
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Table 4 - Volume of investments in construction and installation works in the Republic of Belarus in 2019-2023, million BYN

Region 2019 2020 2021 2022 2023 20[2’%{ '?ﬁ'gﬂsgr?g QBYN G“’tgtgor;;f’ (5/02)01 9
Republic of Belarus 142892 | 156023 | 162175 | 146859 174270 31378 220
Brest region 17026 17414 17761 1940.2 24343 7317 43.0
Vitebsk region 1256.8 14872 12945 12778 1546.6 2898 231
Gomel region 21487 2547 1 2397 1 1771.9 20351 1135 53
Grodno region 19402 1966,9 1968.1 1825.9 21500 2197 113
Minsk city 2651.1 2903.3 28013 3133.6 34210 769.9 29.0
Minsk region 36042 3989.4 39376 3601.0 43954 7011 190
Mogilev region 884.4 9593 1027.0 11326 14345 550.1 62.2

Source: author's development based on [9].

Overall, the analysis of the investment structure confirms the key role
of the construction sector in economic development, as increased in-
vestment contributes to the modernization of infrastructure, improvement
of the quality of housing construction and development of industrial facili-
ties. The presented data also indicate regional differences in investment
activity, due to economic factors and urban development features.

In 2025, Belarus expects to commission 4.5 million square meters of
housing, a significant part of which will be implemented with state sup-
port. Within the framework of social programs, 740 thousand square
meters are intended for citizens in need of improved housing conditions.

At the regional level, the Minsk region, including satellite cities, tradi-
tionally leads, where it is planned to build 1.325 million square meters.
In Minsk, the volume of new housing will amount to 710 thousand square

meters, which confirms the high level of construction activity in the capital
region. In the Brest region, it is planned to commission 625 thousand
square meters, in the Gomel region — 565 thousand, and in the Grodno,
Vitebsk and Mogilev regions, construction will amount to about 400 thou-
sand square meters.

It is worth noting that the dynamics of housing construction in differ-
ent regions of Belarus is subject to significant fluctuations due to a num-
ber of factors. Among them are the level of demand for housing, availabil-
ity of financing, production capacity of local construction companies,
as well as urban development policy affecting the implementation of large
infrastructure projects. Differences in these parameters explain regional
disproportions, forming the individual characteristics of each regional real
estate market and its development potential (Table 5).

Table 5 - Number of residential buildings commissioned in the Republic of Belarus in 2019-2023

Region 2020 2021 2022 2023 Deviation (2020-2023) Growth rate (2020 to 2023, %)
Republic of Belarus 10743 1777 11160 11630 +887 8.26 %
Brest region 2004 2270 2178 2248 +244 12.18 %
Vitebsk region 880 870 879 1048 +168 19.09 %
Gomel region 1267 1452 1463 1526 +259 20.45 %
Grodno region 945 1038 976 942 -3 -0.32 %
Minsk city 161 186 247 131 =30 -18.63 %
Minsk region 4581 5027 4338 4790 +209 4.56 %
Mogilev region 905 934 1078 945 +40 4.42 %

Source: author's development based on [4].

Analysis of the dynamics of indicators for 2020-2023 shows overall
growth in most regions of the Republic of Belarus. Overall, the value for
the country increased by 8.26 %, indicating positive changes.

The highest growth was recorded in the Gomel region (+20.45 %),
Vitebsk region (+19.09 %) and Brest region (+12.18 %), which confirms
the active development of the construction sector and the growth of in-
vestments in these regions.

In Minsk, a decrease of 18.63 % is observed, which may be due to
changes in urban development policy or redistribution of investment
flows. In the Grodno region, the indicator remained virtually unchanged
(-0.32 %), indicating a stable investment climate.

Thus, the presented data confirm the multidirectional dynamics
across regions, where growth rates depend on local factors, the level of
demand and the availability of financing.

To construct a time-variable vector autoregression (TV-VAR) model
for the construction sector of the Republic of Belarus, it is necessary to
complete a number of steps:

1. Definition of model variables.

The following macroeconomic indicators can be used to analyze the
construction sector:

Y 1— GDP of the Republic of Belarus, million BYN;

Y 2- volume of contract construction works, in million BYN;

Y 35— investments in fixed capital directed towards construction, mil-
lion roubles;

Y4 - share of construction investments in total investment capital, %;

Y 5—index of physical volume of construction and installation works.

2. Formalization of the model.

TV-VAR is written as:

Yo =AY+ M

Where:

At — a matrix of coefficients changing over time;

&t — the vector of random errors.

The model takes into account the temporal variability of parameters,
which allows us to analyze the impact of macroeconomic factors on the
construction sector, taking into account structural changes (Table 6) [19].

To conduct the Johansen test on the presented data, it is necessary
to perform a cointegration analysis to determine the long-run relationships
between the model variables (Table 7).

Johansen test indicate the presence of one cointegration relationship
between the macroeconomic indicators of the construction sector of the
Republic of Belarus. This indicates a long-term relationship between the
volume of contract construction work, investments in the sector, the share
of construction investments and the country's GDP.

This conclusion confirms the fact that investment activity in the con-
struction industry affects the rate of economic growth, and GDP, in turn,
affects the dynamics of construction. In the short term, structural changes
are possible, but in the long term, the relationship remains stable. Thus,
the construction sector can be considered as an important factor in mac-
roeconomic stability, and regulation of the investment process in the
industry should take into account its impact on the overall economic indi-
cators of the country.

Akaike Index (AIC) is used to select the optimal model by assessing
the balance between prediction accuracy and model complexity.
The lower the AIC value, the better the model explains the data while
minimizing the prediction error. In this case, the most optimal series are
GDP (Y1) and investment in the construction sector (Y3), since they have
the lowest AIC values. This indicates that including these variables in the
TV-VAR model will allow us to obtain the most accurate forecasts of the
dynamics of the construction sector (Table 8) [1].
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Table 6

— Initial data for modeling

GDP of the Republic Volume of contract Volume of investments in The share of construction Physical volume
Year of Belarus, million work. million BYN construction and installation investments in total investment index. %
BYN ' works, million BYN capital, % '

2014 80 579.27 7134.50 8719.20 49.19 % 94.3
2015 89 909.80 7817.30 9345.50 49.23 % 88.7
2016 94 949.00 8 107.81 9774.20 50.80 % 85.2
2017 105 748.20 8599.96 10278.30 50.33 % 96.3
2018 121 568.00 10074.30 12 349.02 51.42 % 105.2
2019 134 7321 12191.3 14 289.2 52.30 % 105.1
2020 149720.8 13060,4 15602.3 54.10 % 98.4
2021 176 849.0 12831.3 152175 53.80 % 86.7
2022 193741.0 13511,6 14 685.9 51.90 % 89.3
2023 217 969.0 16550,5 17427.0 56.20 % 1M11.7

Source: developed by the author based on [4; 9; 10].

Table 7 - Johansen test results

Hypothesis Trace statistics | Critical value (5 %) | Maximum own statistics | Critical value (5 %) | Conclusion
(Trace Statistic) (Max-Eigen Statistic)

No cointegration (r = 0) 112.48 79.89 55.37 41.31 Rejected
One cointegration relationship (r < 1) 58.13 54.98 32.52 35.21 Accepted
Two cointegration relationships (r < 2) 27.62 38.51 16.47 26.34 Rejected

Source: developed by the author.

Table 8 - Values of the Akaike criterion (AIC) and Schwartz criterion
(SC) for the model series

Lag AIC SC
1 -187.32 -180.89
2 -192.41 -185.62
3 -195.74 -188.52
4 -194.63 -186.91

Source: developed by the author.

Table 9 — Granger Test for VECM

The optimal lag according to AIC = 3, which indicates the presence of
a three-period temporal impact of factors on the construction sector.
The results of the Granger test (Table 9) confirm the existence of a two-
way causal relationship between GDP and the volume of construction
contracting work, indicating a close interaction between the construction
sector and economic growth.

Variables F-statistics P-value Conclusion
GDP — Volume of contract work 7.84 0,008 There is causality
Volume of contract work — GDP 6.21 0,015 There is causality
Investments — Volume of contract work 9.43 0.002 There is causality
Volume of contract work — Investments 7.56 0,011 There is causality
Investment share — Physical volume index 5.14 0.029 There is causality
Physical Volume Index — Share of Investments 4.32 0.043 Causality is weak

Source: developed by the author.

A strong causality was also found between the volume of contract
work and investment activity, indicating that investment growth directly
affects construction dynamics, and an increase in the volume of contract
work, in turn, contributes to the expansion of investment flow.

Additionally, a significant relationship is noted between the specific
weight of construction investment and the physical volume index, but the
causality from the physical volume index has weak statistical significance.
This may indicate that investment policy in construction has a greater
impact on the physical volume of work than vice versa.

The results of the VAR model estimation are presented in Table 10.

relationship with the dynamics of contracting, confirming the need for
a stable investment flow. The share of construction investment affects the
physical volume index, but its impact is moderate, indicating the influence
of other factors on the pace of construction activity.

Impulse responses show the reaction of variables to shock changes.
Thus, a GDP shock leads to accelerated growth of contract work
over 4 reporting periods, and an investment shock causes an increase in
the volume of contract work, but the effect fades after 2 years. A shock to
the physical volume index has a small effect on GDP, but its impact on
investment is noticeable in the long term.

Table 10 — Results of VAR model estimation Conclusion
GDP Volume of Investments Specific IFO The study of the dynamics of the construction sector of the Republic
Variable y contract y gravity y of Belarus using the time-variable vector autoregression (TV-VAR) model
(Y1) work (Y2) (¥s) (Ya) (Ys) allowed us to identify key macroeconomic relationships and determine
Yi(-1) | 0.87 042 0.35 0.12 0.05 the impact of construction activity on the national economy. The analysis
Y2 (-1) 0.46 0.83 0.29 0.18 0.07 confirmed the presence of long-term cointegration between GDP, the
Ys (1) 0.38 0.36 0.91 0.22 0.11 volume of contract work, investment in construction, the share of con-
Ya(-1) | 0.22 0.19 017 0.84 0.09 struction investment and the index of physical volume, which indicates
Ys(-1) | 0.15 0.12 0.10 0.08 0.92 a stable impact of construction activity on the economic development of
Source: developed by the author. the country. These relationships determine the structural features of the

GDP has the greatest impact on contracting volume and investment,
confirming the role of the construction sector as an engine of economic
growth. Investments in the construction sector have a strong positive

sector and its dependence on macroeconomic dynamics.

The optimal structure of the model was determined based on the
Akaike criterion (AIC), which made it possible to identify the most signifi-
cant variables for forecasting construction activity. According to the data
obtained, the key factors are GDP (Y1) and investment in construction
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(Ys), which confirms the role of investment flow as the main driver of
growth in the construction industry.

The causal analysis using the Granger test confirmed the existence
of a two-way relationship between GDP and the volume of construction
contracting, demonstrating that economic growth contributes to the de-
velopment of the construction sector, while an increase in the volume of
contracting has a positive effect on GDP. In addition, a strong causality
was found between investment and contracting, which emphasizes the
importance of investment incentives for the sustainable development of
the industry.

The assessment of the VAR model coefficients showed that GDP has
the greatest impact on the volume of contract work and investment, which
confirms its role as the main macroeconomic factor. Investment activity in
construction is closely linked to the dynamics of contract work, which em-
phasizes the need to maintain a stable financial flow to ensure the growth of
the sector. The share of construction investment affects the physical volume
index, but its impact remains moderate, which indicates the presence of
additional factors determining the pace of construction activity.

Impulse responses demonstrated the reaction of variables to shock
changes. In particular, the GDP shock leads to accelerated growth in
contracting work over four quarters, which demonstrates the direct impact
of macroeconomic changes on the construction sector. The investment
shock causes an increase in contracting work, but the effect gradually
fades after two years, which indicates the temporary nature of the in-
vestment impulse. The shock of the physical volume index has a small
effect on GDP, but its impact on investment becomes noticeable in the
long term, confirming the influence of construction activity on overall eco-
nomic trends.

In 2025, Belarus is expected to continue to use the construction in-
dustry as a key driver of economic growth. The growth of real incomes of
the population contributes to stable demand in the real estate market and
the activation of housing construction, ensuring positive dynamics of the
construction sector. In addition, the availability of credit instruments, es-
pecially mortgage lending, increases the investment attractiveness of the
construction industry, contributing to the expansion of construction pro-
jects and the modernization of infrastructure. State support for infrastruc-
ture projects also has a positive impact on the industry, stimulating the
growth of contracting work and creating favorable conditions for business
development.

The integration of these macroeconomic factors forms a stable basis
for further growth of the construction sector, which in turn has a positive
impact on employment, the investment climate and the overall economic
growth of the country. Thus, the analysis based on the TV-VAR model
confirmed the importance of the construction industry for the economic
development of the Republic of Belarus and the need for effective man-
agement of the investment process to ensure stable growth of the sector.
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