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ASSESSMENT OF ECONOMIC EFFICIENCY
OF CONSTRUCTION ORGANIZATION AND WORK
EXECUTION PROJECTS

The article discusses current approaches to assessing the economic
efficiency of organizational and technological decisions made in the
implementation of construction projects. The authors propose to use a
system of indicators that reflect the impact of rationalization of design
solutions on the cost, scope of work and the need for fixed and working
capital. Particular attention is paid to the variant design of the organization
of construction, taking into account the different duration and financial
capabilities of construction organizations. It is emphasized that when
comparing work production plans (PPR), the one that provides minimum
costs and rational use of resources while maintaining the construction time
is economically preferable. Thus, the effectiveness of the decisions made
is evaluated through an increase in profit due to an increase in the volume
of work performed and a reduction in costs. The work also highlights
the gaps in the development of the theoretical foundations of production
process management in construction and emphasizes the importance of
lean construction concepts as a promising area of research.

Keywords: economic efficiency, construction organization,
organizational decisions, reduced costs, construction duration, cost price,
fixed assets, working capital.
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Introduction

The economic efficiency of the organization of production processes in the
construction industry is determined by the cumulative impact of many factors
related to both the internal and external environment of the functioning of
enterprises. Modern construction production is a complex system that includes
many interrelated structural elements that function in conditions of broad
cooperation with various participants in the investment and construction process.

In the context of growing competition and the need to increase the effectiveness
of capital investments, rational design and management of organizational and
technological solutions is of particular importance. The efficiency of construction
enterprises depends not only on the optimal implementation of the main production
process, but also on the well-coordinated work of auxiliary and service departments
that ensure the achievement of common goals and the output of final products.

Thus, the study of the issues of assessing and increasing economic efficiency
in construction is an important area of scientific research aimed at improving the
processes of planning, organizing and managing production resources within the
framework of construction projects.

Literature review

The modern practice of management of construction production faces a
number of systemic problems associated with the limitation or obsolescence of the
models and methods used. As the research of Koskela and his co-authors shows,
existing management approaches in the construction industry often ignore the
variability of processes and the flow nature of activities, focusing primarily on
productivity as a static quantity. This leads to a lack of flexibility and a decrease
in the accuracy of management decisions in the context of high dynamics of
construction projects.

Allen, Lu, Kroom-Clements et al. emphasize the need to develop and
implement a scientifically based theoretical framework that reflects the real
characteristics of the construction sector. Since the early 1960s, there has been a
bias towards quantitative modeling and economic theories in the management of
production processes, which has influenced the entire paradigm of management in
construction. However, as Simon notes, effective management requires not only the
analysis of isolated elements, but also an understanding of their interrelationships
and functional feasibility.

The work of Buffet et al. indicates that overspecialization and reductionism
in modeling has led to a large amount of irrelevant and unreliable research. These
studies often do not reflect the real cause-and-effect relationships in building
production systems, which is especially critical in the environment.
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Lu et al. emphasize that the planning and management models used in
construction are focused on abstracting and simplifying processes. The dominant
conversion model of Koskela, being borrowed from classical production systems,
does not take into account the flow component of construction processes and does
not reflect the real structure of construction activities.

These limitations encourage the development of new approaches based
on clear scientific theories. According to Rooke et al., a theory should describe
reality by identifying key phenomena and excluding secondary ones, while Popper
emphasizes the need to formalize postulates that can be verified. However, in the
context of construction production, such postulates are often either absent or based
on the adaptation of philosophies borrowed from other industries.

Thus, in the construction industry there is an objective need to develop a
specific, scientifically based theory of production management and capable of
increasing the efficiency of decision-making and project management.

Materials and methods

A modern system for analyzing the quality of organizational and technological
decisions made, for example, at the level of a construction management project
(CMP), should be based on the use of a number of indicators:

— economic efficiency as a result of optimization of present costs due to the
saving of all production resources (E);

— rational optimization of the estimated cost of construction and installation
works (ACcm);

— indicator of expected profit growth as a result of a decrease in the cost of
construction and installation works);

— projected terms of reduction in the duration of construction production;

— the economic effect of rationalizing the use of labor resources;

— natural and cost indicators of optimization of the use of material resources;

—dynamics of capital intensity of construction production [1, P. 136; 2, P. 418].

It is recommended to analyze the expected economic effect from the
optimization of the PIC using the following formula:

T T
3_[2311' X0 =23 xan}iaf,
i=1 =l

where S1i and S2i are the values of present costs for alternative project
options;

T1 and T2 are the expected duration of construction work according to the
comparison options;

ati is the cost reduction factor by year of project implementation;
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ET is the value of the economic efficiency of the project, due to the reduction
of the duration of work.

If the optimization of the PIC (for example, the introduction of a nodal method
of design, preparation, organization and management of the project) provides a
reduction in the cost of its development, it is recommended to take into account
the changes in the corresponding costs of the ACpr:

ACjn,t? =3nX(Nl X _N2Xt2)+(®l _®2)’

where Salary is the cost of remuneration of one employee of the design
organization during the month, ten./person. x months;

N1 and N2 are the average number of PIC developers involved in variant
design, people;

t1 and t2 are the duration of PIC development for alternative projects, months;

0, and O, are the costs of variant design associated with the use of computer
and other office equipment, ten.

It is recommended to calculate the volume of investment resources in the
structure of fixed production assets (OPF) of the construction company K, as a
component of present costs, using the following formula:

K=®xM,I M,

where F is the volume of funds of the construction enterprise, including
machinery and equipment, ten.;

MP and MO are the planned standard of machine shifts and the number of
machine shifts of equipment operation, according to the PIC [3, P. 236-239].

If the project provides for a change in the need for construction in working
capital, this should be taken into account in the calculations. The amount of
these investments Co (as a percentage of the estimated cost of construction and
installation works) should be taken into account as part of the present costs:

3,=C+E,x(K - K,).
Expected changes in the estimated cost of construction and installation works

in the case of variant design of their organization should be calculated taking into
account all limiting costs in accordance with the approved standards:
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AC = (CCMI — CCMZ)X (1 00+ n)
om ]0()

where Cm1 and Cm2 are the estimated cost of alternative options for
organizing construction and installation works, including overhead costs and
planned savings, ten.;p is the coefficient of increase in the cost of work in winter,
as well as due to various unforeseen works and costs, % [4, P. 136—-138].

The economic effect of EV due to the use of temporary inventory buildings
of mobile and container type in comparison with similar buildings of the traditional
type should be calculated according to the formula:

2, =(31/ +3C1)x¢+%—32 xT x P,,

where 3]/ are the material costs for temporary buildings at the construction site;

3cl — costs for the design and construction of temporary buildings and
structures as part of the PIC;

¢ is the coefficient of increase in the service life of a mobile inventory building
in comparison with a traditional one;

P1 and P2 are the shares of annual expenditures on temporary buildings and
structures under the traditional and mobile inventory options;

I1 and 12 — projected costs of operation of temporary buildings and structures
in the case of variant development of the PIC;

32 — the amount of present costs for the manufacture and delivery of mobile
inventory buildings and structures to the construction site;

T is the design service life of mobile inventory buildings and structures;

En is the standard value of the coefficient of economic efficiency of capital
investments [5, P. 318-320].

The economic efficiency of the variant development of the PIC, taking into
account changes in the duration of construction and the cost of fixed production
assets in the structure of present costs, should be calculated according to the
formula:

where E is the projected economic efficiency;

T is the maximum duration of construction in the case of variant development
of the PIC;

0.12 —coefficient reflecting the standard value of efficiency in the construction
industry;
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C]: ¢/~ expected values of the average annual cost of legal forms by years

of construction under the design option;

En is the projected effect due to the reduction of the amount of conditionally
fixed overhead costs;

Ed is the possible effect arising from the early commissioning of the OPF of
the enterprise under construction;

Er is an additional effect associated with more rational planning of capital
investments;

D is the projected additional costs due to the reduction of construction time
[6, P. 221-223].

Results and discussion

According to a number of researchers, it is advisable to calculate the increase
in the efficiency of the organization of construction production, due to the reduction
of conditionally fixed overhead costs and the early commissioning of the OPF of
the industrial enterprise under construction, according to the formulas:

2, =Hx(1-T,/T),
3,=0120x(T,~T,),

where N is the sum of conditionally fixed overhead costs;

T1 is the standard construction period;

T2 is the alternative duration of construction in the case of a variant design
of the construction site;

F is the projected estimated cost of the commissioned legal forms [7, P.
63-65].

In the case of variant design of the organization of construction production,
including various scenarios for the distribution of capital investments over the
corresponding accounting periods, the expected effect can be determined by the
formula:

3, =0,12x (KT, — K,T,),

where K1; K2 are the average values of capital investments for the basic and
alternative options;

T1, T2 are the projected dates of completion of construction according to
alternative options [8, P. 269-271].

In the system of analysis of the economic efficiency of the work production
plan (PPR), it is advisable to use the following main indicators:

expected effect as a result of optimization of present costs E;
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projected increase in the volume of work performed AA;

the expected increase in the profit of the construction company AP [9, P.
84-88].

The calculation of economic efficiency due to the choice of the most rational
organizational and technological solutions at the stage of development of PPR
should be carried out using the formula:

9=(3,-3,)+9,.

In general, the effect of reducing the construction time of a particular facility
is determined by comparing it with the duration adopted in the relevant PIC. A
possible basis for calculating the effectiveness of PPR for this indicator can be
similar projects or current standard values [10, P. 116-119].

It is recommended to determine the economic efficiency of the PPR developed
as a detailed PIC for individual facilities taking into account the increase in profit
AP received as a result of an increase in the annual volume of work performed:

AT, N

1

AIT 3,,

y

where AA is the change in the amount of work performed within the
accounting period;

P1 is the volume of planned savings related to the basic volume of construction
and installation works;

Al is the scope of work planned according to the basic option;

Eu is the expected value of reduction of conditionally fixed costs of a
construction organization, which is recommended to be calculated according to
the following formula:

9, =001xHxC,, x(y-1),

where N is the projected amount of conditionally fixed costs, expressed as a
percentage of the estimated cost of construction and installation works;

Scm is the value of the estimated cost of work corresponding to the basic
version of the organization of construction production;

v is a coefficient that characterizes the increase in the volume of work
performed at the facility, defined as the ratio A2 / Al.
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At the same time, it is generally recommended to calculate the projected
amount of conditionally fixed costs of a construction and installation organization
(CMO) N using the following formula:

H:(O,leq+O.15><m+0.5><n)><1%’0,

where 0.01; 0,15; 0.5 — the corresponding shares of conditionally fixed
costs attributable to materials, operation of machines and mechanisms, as well
as overhead costs;

g, m, n — the corresponding coefficients in the structure of the cost of work,
determining the percentage of costs for materials, operation of machines and
mechanisms, as well as for overhead costs;

Co is the value of the cost of construction and installation works according
to the basic comparison option.

When performing preliminary approximate calculations, the values of the
above-mentioned coefficients g, m, n should be taken within the range of 60, 8,
14 % [11, P. 394-401].

If, in the process of comparative analysis of the economic efficiency of
alternative PPRs, the terms of construction of facilities turn out to be the same, it
is recommended to consider the cost of work, as well as the amount of investments
in fixed and circulating production assets of SMOs as the most important factors
for comparison:

D=(C, -C,)+0]12x(C/ =C)),

where C, C1, is the difference in the cost of work on alternative options;

C I :C I —the difference in the cost of fixed and circulating assets of the SMO
according to alternative options.

Otherwise (when the compared options differ in the duration of work), this
circumstance should be taken into account [12, P. 123-126].

In addition, the feasibility analysis and justification of decisions on the
organization of construction production must be carried out taking into account
the requirements of safety and labor protection.

Conclusion

Thus, when improving the organization of construction production that
optimizes costs (for example, as a result of the use of the nodal method of design,
preparation, organization and management of construction), these factors of
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increasing the economic efficiency of the PIC and PPR should be taken into
account.

In the event that the method of construction organization provided for by the
project leads to a change in the need for working capital or capital investments in
fixed production assets, then these components should also be taken into account,
which ensure an increase in the efficiency of construction production.

Savings in the estimated cost of construction in the case of variant design
of its organization should be calculated taking into account all limiting costs on
the basis of current standards and the consolidated estimate of construction and
installation works.

In many cases, it is also recommended to evaluate alternative options for
the organization of construction production, taking into account changes in the
construction time and the resulting time factor in the formation of economic
efficiency.

It is also necessary to take into account the effect of reducing conditionally
fixed overhead costs associated with the early commissioning of the main
production assets of the facilities under construction.

In general, it is recommended to carry out the economic assessment of the
CMP and PPR linked to the production (annual, two-year) programs of the CMO,
focusing on the increase in profit received as a result of the growth of the annual
volume of work performed.
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KYPBLIBIC YUBIMJIACTBIPY )KOHE )KYMBIC OH/IIPICI
KOBAJAPBIHBIH OKOHOMUKAJIBIK TUIMALJIITTH BAFAJIAY

Maxkanada KypulLibic canacbinoa KaObLIOAHEAH YUbIMOACTbIPY ULbLIBIK
JHCOHE MEXHONO0SUANBIK WeiMOepOiy IKOHOMUKALbIK MUIMOLLICIH
bazanayoviy azeiM0agvl MmemikmepiHiy cunammamacsl 6epiicen.
Kypoivicmer yiivimoacmulpy sicobanapwinviy (COP) ocone scymvic
eHOipici scobanapvinviy (KK) sxonomuxanvly muimoiniein cunammaimoiH
Kepcemkiwimepoiy Hakmol mizimi ycwinvlaaowvl. [I0C-mol ymuimovl emy
(KypvLavicmyl dicobanay, 0auvlHOAy, YUbiMOAcmvlpy Jcane 0ackKapy
Ke3iHO0e MYUIHOIK 20icmi KONOAHy) Wbl2blHOAPObIH 632epyiHe IKelemiH
grcazoaunapoa Oyn xcazdatiovl eckepy Kasicem. Eeep xypoinvicmol
yuviMOacmulpy HcoOACHIHbIY 032ePYi HIMUICECIHOE KANHCeMmI aUHATLIM
KapascamulHoly muicmi Konemoepi e e3eepce, OY1 OHblH MUIMOLLICIH
ecenmey Ke3inde Oe eckepinyi kepek. Kypuviuvlc yilbiMbIHblY HYCKACHIH
OHbIH IPMYPIIL Y3AKMBIbIH JHCIHE HAKMbL KYPLIbIC YULIMOAPbIHbIY He2i3el
OHOIPICMIK KOPAAPLIHBIY KYHbIH ecKepe OMbIPbIN JC00aNa)y YCbIHbLIAO.
IIKP sxonomukanvlx muimoinicin oazanay scyliecinoe Keneci Hezizel
Kopcemkiumepoi KOIOAHY Kajcem: MeOMeHOemiiceH wblablHOapObl
OHMAULAHOBLPY MUIMOLNLIZI, OPLIHOANRAH JHCYMbIC KONEMIHIH JiCIHE
anvinzan namoauwiy eseepyi. Ocvliaiiua, diceke KYpulivlc 00bvexminepi
O0ubIHULA KAOBLIOAHEAH YIUbIMObIK-IMEXHON0SUSIbIK, UeIMOEPOIH CandachiH
IKOHOMUKATLIK OA2ANAYObIH He2i3i OPbIHOANRAH HCYMbICIMAPObIH JHCbLIOBIK
KOJIeMIHIHY 632epyi HamudceciHoe aNblHEAH NAUOAHbIH OUHAMUKACHIH
Kepcemxiwmepoi ecenmey dicone baganay 60ayul kepek. Canblcmoipuli2an
PPR nyckanapul Kypolivic Y3aKmlebl O0UblHULG epeKuenenbece, eH
YHEMOI 2c00a HCYMbICbIH MOMEH KYHbIMEH, COHOAU-AK MAal0AHAMbIH
arcobanapobl Jcyzeze acvlpamovii KYpuliblc KOMAAHUAIAPLIHLIY He2i32i
JICOHE AUHATLIM KANUMATbIHLIY A3 KOJeMIMeH CUNammanaobl.

Kinmmi co30ep: sxoHOMUKATbIK MUIMOLTIK, KYPbLIbLC YUBIMOACMbIDY,
yiblmMoacmulpy uiewiimoepi, Kelimipiieer wbleblHOap, KYpoulivlc Mep3imi,
O3IHOIK KYH, He2li32l Kopaap, AtHAIbIM Kapadicamol.
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OIIEHKA DKOHOMHWYECKON Y®®EKTUBHOCTHU TPOEKTOB
OPT'AHU3BAIINUA CTPOUTEJIBCTBA U TIPOU3BOJACTBA PABOT

B cmamve paccmampusaromesn axmyanvhvie n00X00bl K OYeHKe
IKOHOMUUECKOU IPHEKMUBHOCU OPSAHUZAYUOHHO-IEXHOIOSULECKUX
peulerull, NPUHUMAEMbIX NPU Peanu3ayuu CmpoumenbHblx NPoeKmos.
Asmopvl npedracarm UCROIb308AMb CcUCmeMy nokazameel,
oMpad€Canwux BIUAHUE PAYUOHATUZAYUU NPOEKMHBIX DeueHull Ha
cebecmoumocms, 06vembl pabom u ROMpPeOHOCMb 8 OCHOBHBIX U
obopomubix cpedcmeax. Ocoboe HuMAHUE YOeNeHO 8APUAHMHOMY
NPOEKMUPOBAHUIO OP2AHUZAYUU CIPOUTNENLCTNGA C YYeMOM PA3IUYHOU
NPOOOIHCUMENLHOCTNU U (PUHAHCOBBIX BO3MONCHOCHEN CIMPOUMENbHBIX
opeanusayui. I[loouepkusaemces, ¥mo npu cpagHeHuu NPOEKmos
npouszgeoocmea pabom (IIIIP) sxoHOMUuecKu npeonoymumenbHbiM
AenAemMcs Mmom, KOmopulii obecneuugaem MUHUMAIbHbIE 3AMPAMbl
U PAYUOHATLHOE UCNONIbL30BAHUE PECYPCO8 NPU COXPAHEHUU CPOKO8
cmpoumenvcmea. Taxum ob6pazom, 3(pGekmuenocms NPUHUMAEMBIX
peuleHull OyeHU8aemcs uepes Npupocm NpubbLiy 3a cyem yeeauyeHus
0b6veMa bINONHEHHbIX pabom u cHudceHus usdepocex. Paboma
makce oceewjaem npobenvl 6 pa3eumMul Mmeopemuieckux 0CHO8
VRPABAEHUSL NPOUIBOOCTNBEHHBIMU NPOYECCaAMU 8 CIPOUmMenbcmee u
nOOUEepKUBaem 3HAYUMOCMb KOHYENYull Oepertciuso2o cmpoumenbCcmed
KAK NEePCneKmueHo20 HanpagieHus Uccie008anull.

Knrwouesvie cnosa: skonomuueckan 3¢ppexmueHocmy, opeanusayus
CIMPOUMETLCMEA, OP2AHU3AYUOHHYLE PEUUEHUS], NPUBEOEHHbLe 3ampambyl, CPOK
cmpoumenbCcmeaa, cebecmoumochib, OCHOBHbIE (POHObL, 0DOPONIHbLE CPEOCMBA
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