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AHAAI3 AOTICTUYHOI NIATPUMKU BYAIBEABHUX POLIECIB TOB "BMV-2019"

In the article we show that construction is characterized by a fairly long chain, from project development to
itsimplementation and operation, which includes a significant number of small and medium enterprises, which
leads to partial loss of information (because it largely depends on the accumulation and data exchange, their
quality and reliability). It is shown in the article that the need for materials, structures and products is
determined by the individual characteristics of construction objects, technology and organization of
construction. Procurement and supply of materials mustbe carried outin strictaccordance with technological
requirements and minimize excess inventory.

In the article we have shown to the main directions of improving the activities of construction companies
Ukraine includes: — development of domestic public and private investment support programs; — support
and promotion of after-sales maintenance and service of construction services; — development and
modernization of construction infrastructure; — partnership of government and business ofthe construction
industry as a form of long-term interaction of the parties; — introduction of innovative technologies in the
construction industry.

Itisimportantto analyze the construction industry andits activities in recent years. Itis necessary to identify
problems and prospects of construction based on a comparison of the state of construction companies for
the current and previous periods, to find ways to improve the economy of the construction industry.

The trend ofincreasing the need for effective management of construction projects indicates the importance
of logistics, especially the dominant role observed in the planning and implementation of procurement, as
they consist of processes such as ordering, receiving, transporting and storing materials.

Under the problematic situation of providing logistical support for the life cycle of construction facilities is
a violation of the terms of commissioning of construction facilities; violation of the planned estimate for
construction and /or its maintenance; inefficient use of material and labor resources andinefficient operation
of the construction site due to lack of detailed information on the needs of current maintenance and repairs.
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Y ctarTi My nokasyemo, Lo 6yaiBHULTBO XapaKTe pu3yeTbCA 4OCUTb 4OBrUM JIAHLIIOroM, Bifj PO3pPO06KMU rnpo-
E€KTY A0 iioro peani3auii Ta excriniyatadii, 40 SIKOro BXoAguTb 3Ha4Ha KifibKicTb Maninx i cepegHix nigrnpuemMcTs,
L0 NPU3BOANTL 40 4YaCTKOBOI BTpaTu iHpopmaLii (OCKisibkn BOHa 3HA4YHOIO MiPOIO 3aJ/1€)XXUTb Bif HAKONMNYEeH-
HSI Ta OOMIiH gaHnuMm, ix SKicTe Ta HagiviHicTk). Y cTaTTi Noka3aHo, Wo noTpeba B martepianax, KOHCTPYKLiax i
BUpPO6Gax BU3HAYaAETbCS iHANBIAYaNbHUMN OCOOIMBOCTAMM 00 €KTIB OyAiBHULTBA, TEXHOJIOrEIO Ta OpraHi3a-
uieto 6yaiBHnLTBa. 3aroTiesas i nocta4yaHHs MaTtepianie NOBUHHI 3QiiCHIOBaTNCsI B CYBOpIl BignoBigHOCTI 3
TEXHOJIOrNYHUMMU BUMOramMu i MiHIiMi3yBaTn HaAINLLKOBI 3arnacu.

Baxuineum 6yB aHani3 6yaisensHoi ranysita ii4isansHocTi 3a ocTaHHi poku. Hamu Bu3HavyeHo npobnemu ta
nepcnekTuBu 6yAiBHULTBA Ha OCHOBI NOPIBHAHHSA CTaHy OyAiBeIbHUX OpraHi3ayivi 3a NoToYHur Ta nonepeaHxi
nepioan, 3HarAeHO LUNIIXU MOKPaLLeHHS eKOHOMiku 6yAiBenbHOT ranya3i.

Y crarTi Mm 3a3Ha4nsn OCHOBHI HaNpPSMKV BAOCKOHAaJIeHHS BissIbHOCTI OyaiBeibHUX KOMNaHii YkpaiHa, a
came: pO3BUTOK BITYUSHSIHUX AEPXXaBHUX Ta NPUBATHUX MPOrpam nigTpPUMKV iHBeCTULIA; NiaTpuMKa Ta rpo-
CyBaHHSA NMicnpoaaXxHoro o6¢1yropyBaHHs Ta 00C/1yroByBaHHS 6yaiBeibHUX NOCyr; PO3BUTOK Ta MOA4EpPH-
i3ayisa 6yaiBenbHOT iHpPaCTPyKTYypu; NapTHepPCTBO Baaun Ta 6isHecy 6yaiBenbHOT ranysi sk ¢popma 4oBror-
puBanoi B3aemMonii CTOpiH; BNpOBaa)XeHHs1 iHHOBaLiliHUX TeXHOJIOTIA y 6yaiBesibHy rany3s.

TeHaeHUiss 3pOCTaHHs NOTPeOu B e¢peKTMBHOMY ynpaBJliHHI 6yQiBesIsHUMU NMPOEKTAMU CBIgYNTb NMPO BaX-
JINBICTb JIOriCTUKM, LLO CMOCTEPIracTbCsi NPy nJiaHyBaHHI Ta 34ilAICHEeHHI 3aKyniBeJsib, OCKiJibk BOHU CKJ1aga-
I0TbCS 3 TaKUX NMPOLIECIB, IK 3aMOBJI€HHSI, OTPUMAaHHS, TPAHCMOPTYBaHHS Ta 30epiraHHsa marepianis.

Y ctarTi 3a3Ha4eHo, o rnpobsieMHOI0 cUTyauiero 3abesne4eHHs MaTepianibHO-TEeXHIYHOro 3abe3neYyeHHs
JKNTTEBOIo UnKJly 6yaiBesibHUX 06 €KTIB € NOpyLUEeHHSI TePMIHiB BBeeHHs1 00 ‘€KTiB 6yaiBHULTBA B eKcrlyara-
Uilo; NnopyLueHHs MN1aHoBOIro KOLUTOpUCY Ha 6yRiBHULTBO Ta/ab0 rioro o6c/1yrosyBaHHs; Hee@eKTUBHE BUKO-
PUCTaHHA MaTepianbHO-TPYAOBUX PECYPCIB Ta HeeeKTUBHa eKcrlyartauis 6yaisesibHOro maigaH4ynka 4e-

pe3 BiacyTHiCTb AeTanbHOI iHpopmaLii LLjo40 NOTPe6 NOTOYHOro TEXHIYHOro 06C/1YroByBaHHS Ta PEMOHTY.

Key words: logistics, construction industry, construction company, Ishikawa diagram.
KnroyoGBi cnoBa: noeicmuka, 6yoiBesnvHa eany3s, 6yodiBensHa komnaHis, diazpama IcikaBa.

FORMULATION OF THE PROBLEM

Construction is characterized by a fairly long chain,
from project development to its implementation and
operation, which includes a significant number of small and
medium enterprises, which leads to partial loss of
information (because it largely depends on the ability to
accumulate, operate and exchange data, their quality and
reliability).

The need for materials, structures and products is de-
termined by the individual characteristics of construction
sites, technology and organization of construction.
Procurement and supply of materials must be carried out
in strict accordance with technological requirements and
minimize excess inventory.

As one of the largest consumers of raw materials and
related products for construction, the industry is
characterized by their inefficient use, high rates of waste
generation (up to 25% — 30%) in the process of repair
and construction work (dismantling, repair, construction,
etc.), which are currently extremely rare. reuse [5].

This is often accompanied by inadequate assessment
of the volume and quantity of products, over fulfillment or
shortage of procurement, increased logistics costs for
transportation and storage, whichin a constantly growing
cost of construction products significantly increases the
total cost of construction and operation.

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

Problems of functioning and development enter-
prises of the construction industry are reflected in the

works of many scientists: |. Adamskaya, K. Zasikan,
A. Kolosova, O. Oskoma, Y. Pindy, A. Stelmashchuk,
M. Sukhonos and others. But despite being quite large
number of publications, many questions about the
modern status and prospects for the development of
enterprises in the construction industry are relevant,
remain little disclosed in the scientific literature and
require further research.

The purpose of the article is to analyze the logistics
activities of construction processes at LLC "BMU-2019".

PRESENTING THE MAIN MATERIAL

The construction industry is characterized by high
production costs, especially given that since Soviet times,
production technology has changed from the current, when
the same buildings and structures were built according to
standard design documentation and time for construction
and commissioning, as well as their costs, were fully
defined and maximally optimized, to individualize. Today,
each construction project is a unique project that requires
considerable attention from all participants in the
construction, as well as unique logistical support of all
construction processes in order to optimize costs and
create construction sites competitive in terms of cost of
sale.

First of all, considering the specifics of logistics for
the construction industry, it should be noted that, as in
production, is the processing of materials and raw
materials using labor and machinery, resulting in a finished
product — a building or structure, with the uniqueness
of construction requires the application of a design
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Fig. 1. Ishikawa diagram of the reasons for choosing integrated logistical support for life cycle of
construction projects at LLC "BMU-2019™

approach, namely a detailed work plan linked to specific
dates and resources used, careful calculation of the
budget for each object [1, p. 673]. Accordingly, logistics
for a construction company can be considered as ancillary
activities that provide the expected construction site,
which:

— fully completed and ready for operation
(quantitative indicator);

— meets the quality standards of the construction
industry and customer requests (quality indicator);

— built in accordance with the established terms of
the construction schedule (time indicator);

— built on the planned location (location indicator);

— demanded only the planned minimum costs (price
indicator);

— required by a specific customer (customer-oriented
indicator).

One of the reasons why integrated logistical support
of the construction process is needed is the increase in
costs, which are associated with the desire to achieve
timely completion by increasing the number of construction
crews or additional construction equipment. In addition,
the increase in costs may also be affected by the costs
associated with the downtime of leased equipment, for
example due to lack of building materials for any reason
on the construction site according to the construction
schedule, or for the same reasons payment for simple hired
construction crews.

In addition, integrated logistical support of the
construction project should be not only at the stage of
production, but also at the stage of operation, because
according to statistics: only 20% of costs are for the

construction of the facility and more than 80% of costs
are for maintenance construction object.

Lack of access to detailed information on all networks
and features of construction of the facility after com-
missioning of the next organization does not allow to make
correct schedules for plans for maintenance, renovation
or modernization of facilities, which also leads to
unnecessary costs and inability to properly assess the
situation and resources.

We present the reasons described above, in the form
of components that encourage the use in construction and
subsequent operation of construction sites to the use of
integrated logistical support of the life cycle of con-
struction sites in the form of a diagram of Ishikawa.

The resulting diagram illustrates the causal links
between the causes and the need to support the integrated
logistics of the life cycle of the construction site from the
time of design to the time of overhaul.

Thus, four major causes (problems) have been
identified:

— violation of terms of putting construction objects
into operation;

— violation of the planned estimate for construction
and / or its maintenance;

— inefficient use of material and labor resources;

— inefficient operation.

It should be noted that these reasons might also affect
each other. For example, if we talk about the timing of
commissioning of buildings, it should be noted that their
shift from the planned is often accompanied by rising
construction costs, as well as inefficient use of labor, as
some time is idle staff due to violations of the terms object.
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At the same time, violation of the planned 250000,0
estimate for construction and / or its
maintenance will inevitably be associated with
inefficient use of material and labor resources,
as they may require the purchase of additional
material resources (for example: due to improper 150000,
storage) or due to forced downtime. The facility
staff will need more crews or extra paid uptime
for existing crews.

Of course, the violation of the planned
estimate for the maintenance of the facility during
operation is interrelated with the inefficient
operation of the facility, as the estimate can
increase significantly due to the lack of accurate
plans for current and major repairs at such
facility.

Accordingly, then for each consolidated
group of problems were added for several main,
in our opinion, reasons. However, we would like
to note that most of these causes are also interrelated, ie
each of them leads not only to the problem to which we
attributed it, but also to some related problems or their
causes.

It also confirms that the situation during the life
cycle management of a construction site must be saved
at the level of integrated logistical support for its
operation.

Taking into account the data from the website of the
State Statistics Service of Ukraine, the volume of
construction products (construction products means
residential and non-residential buildings, engineering
structures, complex industrial structures, entertainment
and sports facilities) for the last 3 years amounted to (UAH
million) (fig. 2).

In 2020, compared to the corresponding period of
2019, the growth of construction work was recorded in
the following areas:

Volyn — UAH 2.5 billion (+ 2.9%);

Donetsk — UAH 10.1 billion (+ 35.6%);

Kyiv — UAH 12.6 billion (+ 16 %);

Lviv — UAH 14.1 billion (+ 22.3%);

Odessa — UAH 27.9 billion (+ 45.8%);

Poltava — UAH 8.1 billion (+ 3%);

Sumy — UAH 1.7 billion (+3%);

Ternopil — UAH 2.6 billion (+ 1.2%));

Khmelnytsky — UAH 6.5 billion (+
58.3%);

Cherkasy — UAH 2.5 billion (+ 14.9%);

Chernihiv — UAH 2.4 billion (+ 24.3%)

[5].

According to the distribution of
construction output by the nature of
construction in 2019, new const-
ruction, reconstruction and technical
re-equipment accounted for 74.2%,
while current and major repairs
accounted for only 25.8%. In 2020,
these indicators have changed: repairs
account for 36.9%, new construction
36.1%, and reconstruction and tech-
nical re-equipment 27.0%, and if you
combine the last two indicators, they
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will be 63.1%, which is 11.1% less than last year
(fig. 3).

As shown in the above diagram, construction product
indices in 2019 increased by ~ 20% compared to 2018,
while in 2020 this figure decreased by ~ 23% compared
to 2019 and correspondingly less thanin 2018.

The price index for construction works allows to
determine the trends of price changes both in construc-
tion as a whole and by types of buildings and structures.
For the period from 2015 to 2021, we can see that the
lowest value of the price index was found in 2019
(100.6%), while the highest — in 2015 (122.8%). The
lowest indicators of the price index by types of buildings
in 2019 and the growth of this index in 2020. According to
data from 2021, this value continues to grow for all types
of buildings, except industrial (taking into account data
from January to August, the price index for industrial
buildings is 120.9%, which is 10.8% less than in 2020).

The success of the construction market in general
depends on filling it with investment resources. The
following is a diagram of capital investment in the country
as a whole compared to capital investment in construction.

In 2020, the volume of capital investment in Ukraine
decreased significantly compared to other years. In the

B 2018
2019
82020

2018

2019 2020

(% to the previous year)

Fig. 3. Indices of construction products 2018—2020 [5]
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construction sector, capital invest- 800000
ments amount to UAH 39,614.9 mi-
llion, which is only 7.79% of the total
investments. In my opinion, this is
due to the fact that the industry itself
is quite expensive and usually the
construction of, for example, in-
dustrial facilities requires significant
investment, and investors in this
economic situation around the world
do notrisk investing heavily.

In addition to the above prob- 400000
lem, which creates obstacles to the
development of both enterprises and
the construction industry in general,
there are several: imperfect pricing
system; bureaucratic obstacles to
the implementation of investment
projects; lack of equal legal con-
ditions for all participants in the
investment process; imperfect 199900
system of mechanisms of normative- 7
legal requlation of economic, social

700000
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623978,9
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55993,9
and legal relations in the housing [ 39614,9
sphere (for example, the legally 2018 2019 2020
regulated mechanism of property Fig. 4. Capital investment in construction 2018—2020

liability for breach of contract, etc.
[2, p.75].

However, there is a solution to each problem and
there are several options to improve the situationin this
area: modernization and development of construction
infrastructure; expansion of sales of construction
products; development of domestic public and private
programs of investment support of construction;
financing of priority investment projects by the state fund
of regional development; introduction of advanced
innovative technologies in construction; partnership of
government and business of the construction industry as
a form of long-term cooperation between the parties;
monitoring the quality of construction and installation
work [3, p. 50].

LFA logistics audit reveals the sources of excess
logistics costs and develops a plan to optimize the logistics
function by improving functional efficiency, managing the
enterprise spreadsheet system, integration and close
interaction of all links in the supply chain [7, p.19].

BMU-2019 LLC carries out its activity in the
construction industry, the specifics of which to some
extent create preconditions for the emergence of risks in
the development of the logistics system. In order to classify
the risks of the enterprise, assess the probability of their
occurrence and impact on logistics processes, a survey of
employees was conducted (table 1).

For a more complete study of the company, the
company's financial statements for 2019 and 2020 were
analyzed. The analysis revealed both an increase in the
company's revenue and an increase in costs, because of
which the company's net income in the reporting year is
lower than in the previous year.

An analysis of the logistics activities of the enterprise
was also conducted; the available capacities and logistics
costs were acquainted.

Table 1. Classification of risks and their
assessment at LLC "BMU-2019"

Logistic flow Risk classification Probability
of occurrence
Input Rising prices for materials 4,1
Supply failures 22
Delivery problems 2,15
Unforeseen circumstances 33
Internal Equipment breakdown 1,85
Lack of materials 2,65
Output Reducing the cost of work 1,75
Untimely performance of works | 2,35
Non-fulfillment of contractual
. 1,95
relations by contractors

Toimprove logistics activities, a tree of goals of BMU-
2019 LLC was built, with the help of LFA methodology,
the main risks that may arise in this area from the point of
view of logistics were identified and measures to minimize
them were proposed.

Priority areas should be: improving the work of
construction companies through renewal of fixed assets;
introduction of innovative construction technologies;
improving the quality of construction products; improve
management, broaden planning horizons and more
accurate accounting market requirements; developing long
term programs with expanding construction financing
opportunities state and regional authorities; assistance
development of cluster formations. An important direction
in formation of competitiveness of the Ukrainian con-
struction industry, stabilization and consistent develop-
ment construction market in the regions is to identify and
stimulate the development of a regional construction
cluster.

The peculiarity of the construction industry is that that
they are very sensitive to macroeconomic factors
environment. That is why the main task of ensuring the
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efficiency of construction in general is minimization
negative impact of the external environment through
strategic management. To increase production, it is
necessary to adhere to such principles as efficient use of
all types of resources enterprises, control over the
activities of customers and substantiation of the estimated
cost of the objects under construction, minimization of
the number of objects under construction at the same time.
Therefore, construction companies must objectively
determine their competitive position, identify the main
external factors affecting

production volumes, and create new competitive ones
benefits. Exit from the crisis is possible only for through a
combination of effective government regulations and
strategically designed activities construction companies.

CONCLUSIONS

So, to the main directions of improving the activities
of construction companies Ukraine includes:

— development of domestic public and private
investment investment support programs;

— support and promotion of after-sales maintenance
and service of construction services;

— development and modernization of construction
infrastructure;

— partnership of government and business of the
construction industry as a form of long-term interaction
of the parties;

— introduction of innovative technologies in the
construction industry.

Thus, the peculiarity of logistics in construction is
because the construction company is not always the
"master" of the logistics process. It is seen as a consumer
in the logistics systems of manufacturers and suppliers
of building materials and components. This feature is a
consequence of insufficient attention to the opportunities
that logistics can provide in the field of cost optimization.
With the traditional organization of logistics processes
at the "entrance" of the construction, organization
requires a clear formulation of logistics service
standards. These are such procedures as order execution
time, level of logistics costs, reliability of deliveries, etc.
Knowledge of these indicators will change the logistics
processes in production management and make
transparent the control system of the logistics system.
In addition, a feature of logistics in construction is the
widest opportunities for logistics outsourcing, in
particular, in supply and transportation. For the
construction organization, most of the operations at
performing logistical functions of transportation,
warehousing, inventory management and procurement are
ancillary processes.

Niteparypa:

1. Ahn K.U., Kim Y.J., Park C.S., Kim ., Lee K. BIM
interface for full vs. semi-automated building energy
simulation. Energy and Buildings. 2014. Vol. 68. P. 671—
678.

2. Bataglin F.S., Viana D.D., Formoso C. T. and Bul-
hoes |.R. Application of BIM for Supporting Decision-
making Related to Logistics in Prefabricated Building
Systems. Proceedings of the 25th Annual Conference of

the International Group for Lean Construction ( IGLC)
2017.Vol.ll. P.71—78. URL: https: / /doi.org / 10.24928 /
2017 /0278.

3. Whitlock K., Abanda F.H., Manjia M.B., Pettang C.,
and Nkeng G.E. BIM for Construction Site Logistics
Management. Journal of Engineering, Project, and
Production Management. 2018. Vol. 8 (1). P. 47—55.

4. OcpiyinHnn caut youcontrol. URL: https://
youcontrol.com.ua/ (aaTta 3sepHeHHs: 01.10.2021).

5. Ocpiuitinunii cait depykaBHOI CNy>KOU CTAaTUCTUKM.
URL: http://www.ukrstat.gov.ua/operativ/oper_-
new.html (gata 3sepHeHnHs: 10.10.2021).

6. Magill L.J., Naeimeh J., Watson A., Temitope O.
4D BIM integrated construction supply chain logistics to
optimise on-site production. International Journal of
Construction Management. URL: https://doi.org/10.-
1080,/15623599.2020.1786623 (Access date:
30.09.2021).

7. Marchuk V., Dzwigol H. Integrated logistics support
for the life cycle of building objects. Intellectualization of
logistics and Supply Chain Management. 2020. Vol. 1. P.
17—25. URL: https:/ /doi.org/10.46783 /smart-scm/
2020-1 (Access date: 30.09.2021).

8. Reinhart C.F., Davila C.C. Urban building energy
modeling — a review of a nascent field. Building and
Environment. 2016. Vol. 97. P. 196—202.

References:

1. Ahn, K.U. Kim Y.J., Park C.S., Kim I. and Lee K.
(2014), "BlM interface for full vs. semi-automated building
energy simulation”, Energy and Buildings, Vol. 68,
pp.671—678.

2. Bataglin, F. S., Viana D. D., Formoso C. T. and
Bulhoes I. R. (2017), "Application of BIM for Supporting
Decision-making Related to Logistics in Prefabricated
Building Systems", Proceedings of the 25th Annual
Conference of the International Group for Lean
Construction (IGLC), vol. Il, pp.71—178. https: / /doi.org /
10.24928,/2017 /0278.

3. Whitlock K., Abanda F. H., Manjia M. B., Pettang
C., and Nkeng G. E. (2018), "BIM for Construction Site
Logistics Management", Journal of Engineering, Project,
and Production Management, vol. 8 (1), pp.47 —55.

4. youcontrol (2021), available at: https://you-
control.com.ua/ (Accessed 01 Oct 2021).

5. State Statistics Service of Ukraine (2021), available
at: http: / /www.ukrstat.gov.ua/operativ /oper_new.html
(Accessed 01 Oct 2021).

6. Magill L.J., Naeimeh J., Watson A. and Temitope O.
(2020), "4D BIM integrated construction supply chain
logistics to optimise on-site production”, International
Journal of Construction Management. https://doi.org/
10.1080,/15623599.2020.1786623.

7. Marchuk V. and Dzwigol H. (2020), "Integrated
logistics support for the life cycle of building objects", In-
tellectualization of logistics and Supply Chain Manage-
ment, vol.1, pp. 17—25. https:/ /doi.org/10.46783 /
smart-scm /2020-1.

8. Reinhart C.F. and Davila C. C. (2016), "Urban building
energy modeling — a review of a nascent field", Building
and Environment, vol. 97, pp. 196—202.

Cmammsa naditiusna do pedaxyii 03.11.2021 p.




