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Environmental management in construction:
trends, management levels, indicators

Preservation of the natural environment largely depends on increasing the environmental responsibility of construc-
tion organizations. Statistical data show that recent years are characterized by an increase in the volume of work
in the type of economic activity “Construction”, which requires organizational, legal, economic, technological, and
technical measures implemented at the state, sectoral levels and in the management system of construction organ-
izations aimed at rational environmental management. These measures relate not only to the stage of construc-
tion of facilities, but also to the period of operation of real estate, which is due to the significant resource intensi-
ty of real estate both during construction and operation throughout the life cycle. The study of the problem leads to
the conclusion that the mechanism of environmental management should be formed taking into account the spe-
cifics of construction activities, ensuring safety at the stage of designing facilities, organization of the construction
site, development of the construction area, implementation of process innovations in construction. In resource sav-
ing management, in addition to the investment value of an object, it is necessary to manage the costs of operating
the object, which account for 75 % of the cost of ownership of the object. The principles of environmental efficien-
cy should be reflected in the evaluation indicators of investment projects. Environmentally responsible investment
can become one of the trends in the implementation of national projects, since the goals of national projects corre-
spond to the concept of sustainable development and the balance of economic, social and environmental factors.
Barriers to ESG investment in the domestic economy were identified, in particular, underestimation of the impact of
these factors on the long-term financial performance of the organizations themselves. To organize an environmen-
tal management system in construction organizations, it is necessary to form a system of indicators (sustainabili-
ty indicators), the presence of which will allow modelling the environmental profile of the organization. The environ-
mental profile allows to establish a balance between external requests and the real capabilities of the organization
itself. This requires not only a balanced system of environmental indicators of the organization, but also reference
values of indicators that ensure the organization's competitiveness in the contract market.
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environmental management of an organization, areas of improvement, indicators of system stability

he current state of the natural environment
I largely depends on increasing the environ-
mental responsibility of construction organiza-
tions. Statistical data show that recent years are
characterized by an increase in the volume of work
by the type of economic activity “Construction”: in
2021 volume growth compared to the previous year
amounted to 107.0 %, in 2022 — 107.5 %, and in
2023 — 107.9 %'. This increases the impact on
the environment, and the consumption of non-renew-
able natural resources increases. There is a need to
increase the costs of environmental protection meas-
ures. In particular, the index of physical volume of en-
vironmental protection expenditures, starting from
2019 is increasing: in 2019 and 2020 the growth to
the previous year amounted to 103.4 %, in 2021 —
104.8 %. Despite this, the problems are not com-
pletely solved, but only increasing'.

The process of tightening environmental require-
ments is irreversible and the environmental manage-
ment subsystem of the construction industry should
be developed, forecasting, long-term planning, for-
mation of environmental control system is necessary.
It is necessary to develop a system of indicators of
the ecological block in a comprehensive analysis of
the economic activities of construction organizations.
To preserve the natural environment, a system of or-
ganizational, legal, economic, technological, and

1 Federal State Statistics Service. URL: https://www.gks.ru (rus.).

technical measures is needed, implemented at
the state, sectoral levels and in the management sys-
tem of construction organizations aimed at rational
environmental management and environmental safe-
ty. These measures relate not only to the stage of
construction of facilities, but also to the period of op-
eration of real estate, which is due to the significant
resource intensity of real estate both during con-
struction and operation throughout the life cycle.

The environmental safety management system
provides for full engineering and environmental sur-
veys, which should provide a comprehensive study
of the engineering and environmental conditions of
urban development activities and forecast possible
changes. The results of engineering and environ-
mental surveys are the basis for assessing the envi-
ronmental impact of construction projects, develop-
ing environmental protection measures for capital
construction projects and linear facilities, as well as
land reclamation and conservation projects?.

The concept of “investment value” includes
the cost of design and survey work, construction and
installation work, an engineering and technical sup-
port system, connections to outdoor networks, land-
scaping and gardening of the adjacent territory, and
the cost of purchasing a land plot. The necessity of
resource conservation management throughout
the life cycle of an object is considered, when, in

2 A set of rules. Engineering and environmental surveys for construction. SP 502.1325800.2021. Date of introduction: 01.17.2022. (rus.).
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addition to the investment cost, operation (including current repairs),
reconstruction, major repairs, and demolition of the object are taken
into account®. Research shows that the cost of operating a real estate
object accounts for 75 % of the cost of owning an object, while only
25 % falls on the design, construction and disposal of the object*.

Construction is a vivid example of anthropogenic activity, which
often has a serious negative impact not only on individual components
of the environment and their safety, but also on the stability of the eco-
system as a whole. Today, the state of the environment largely de-
pends on the environmental regulation of the activities of construction
contractors and resource-providing industries. Greening of construc-
tion involves the adoption of a system of organizational, legal, eco-
nomic, technological, technical and other measures aimed at improv-
ing the efficiency of environmental management, reducing negative
impacts on the natural environment, ensuring a favorable environment
and environmental safety when providing natural facilities for construc-
tion and throughout the life cycle of a building or structure.

Sustainable development management, unlike the existing mod-
el, should be proactive and based on long-term programmes that
should not be reduced to simple regulation. The legislative and legal
framework, which will be developed and developed at the global,
national and regional levels, should also have a preventive character.

The research identifies two interrelated levels of environmental
management [1]. At the level of economic entities, environmental
management is considered as a management subsystem focused
on the development of environmental policy, minimizing the nega-
tive consequences of production, monitoring the use of resources,
analyzing and evaluating environmental results, and continuously
improving the system. At the global level, environmental objectives
are formed by the State in the form of standards, which establishes
regulations for activities and control.

The following mechanisms for stimulating resource conserva-
tion in housing management are being considered at the state and
regional levels [2]:

e formation of a resource-saving regional policy, taking into ac-

count the specifics of the region;

e development and constant updating of standards for the man-

agement of apartment buildings;

¢ involving businesses in investing in projects aimed at imple-

menting progressive resource-saving technologies;

e development of the public-private partnership system in

the modernization of the housing stock.

As one of the directions, the implementation of “control over
control” is considered, i.e. the development of methods for check-
ing the environmental supervision authorities themselves and situ-
ations of environmental crime [3].

The study of the problem leads to the conclusion that the mech-
anism of environmental management should be formed taking into
account the specifics of construction activities, the peculiarities of
resource supply and other factors [1, 4-6]. In particular, the envi-
ronmental management system should focus on:

¢ implementation of environmental measures in the design of fa-

cilities;

e environmental safety of the building materials used;

e environmental aspects of the construction site organization;

e environmental aspects of the development of the building area;

® environmental safety of waste disposal;

e environmental safety of construction production technologies;

e environmental safety of process and product innovations in

construction.

At the design stage, both direct and feedback of environmental
factors should be taken into account?. The zones of impact of the pro-
jected object are highlighted, when negative environmental impacts
may occur during construction and operation of the facility, and per-
missible impact levels are determined. Zones with environmental re-
strictions, engineering and environmental conditions as a set of fac-
tors affecting urban development activities are highlighted.

Engineering and environmental surveys should be sufficient to
provide a comprehensive assessment of the environmental condi-
tions of the construction site or development area, evaluate direct
and feedback, and create a basis for informed recommendations?.
Recommendations can be focused either on preventing negative
effects or on banning construction. The document contains a de-
tailed list of the composition of engineering and environmental sur-
veys, but does not exclude that additional surveys may be carried
out at the initiative of the developer. The limitation period for existing
research results is established.

“Green” construction is regulated and stimulated by the state®.
The requirements of the standard are aimed at reducing the con-
sumption of energy resources, the use of non-traditional, renewable
and secondary energy resources, rational water use, reducing harm-
ful effects on the environment during the construction and operation
of a building, including the adjacent territory, while ensuring a com-
fortable human habitat and adequate economic profitability of archi-
tectural, structural and engineering solutions. The concept of “invest-
ment value” includes the cost of design and survey work, construction
and installation work, an engineering and technical support system,
connections to outdoor networks, landscaping and greening of
the adjacent territory, and the cost of purchasing a land plot.

During the construction and reconstruction of buildings and
structures, it is necessary to monitor the condition of environmental
components. This is reflected in the composition of the environmen-
tal reporting of construction organizations. It is necessary to comply
with the norms of allotment and targeted use of land, soil protection
and land reclamation. Since 2021, all construction sites have been
divided into certain categories, which determines the list, content
and timing of providing statistical reports of an environmental orienta-
tion. Construction projects with a duration of work up to 6 months are
classified in the 4th category, and with a construction period of more
than 6 months in the 3rd category®. In particular, the 4-OS form pro-
vides for the submission of information on the organization's costs for
environmental protection®. It is also envisaged that there is a pro-
gramme of industrial environmental control, which should contain
information on: official staff units and/or departments responsible for
controlling the ecology of production; about the availability of their
own and/or hired laboratories that have the appropriate accreditation
according to the legislation of Russia; methods and degree of regu-
larity of control, sampling points and measurement methods.

3 GOST R 54964—2023. Conformity assessment. Environmental requirements for real estate objects. Approved. By order of the Federal Agency for Technology Regulation and Me-
trology No. 1488-st dated 11.29.2023. (rus.).

4 Calculation of the cost of construction taking into account the life cycle of the building. URL: https://tula.profnastil.com/news/raschet-stoimosti-stroitelstva-s-uchetom-zhiznenno-
go-tsikla-zdaniya (rus.).

5 Reporting on the ecology of construction sites from 2021. URL: https://all4eco.ru/oT4e THOCTb-NO-3KONOrMN-06BLEKTOB-CTPOUTENbCTBA-C-2021-rofa (rus.).

6 Form 4-OS “Information on current environmental protection costs” (Appendix 5 to the order of Rosstat dated 07/31/2023 No. 369). URL: https://normativ.kontur.ru/document?m

oduleld=44&documentld=46678 (rus.).
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The transition to “green” construction requires additional and
sometimes significant costs. In particular, the use of wooden struc-
tures in construction instead of reinforced concrete leads to an in-
crease in price by 5-7 %, but pays off due to energy efficiency
during the operation of the facility [7].

The principles of environmental efficiency should be reflected
in the indicators of investment projects [8]. Environmentally respon-
sible investment can become one of the trends in the implementa-
tion of national projects, since the goals of national projects corre-
spond to the concept of sustainable development and the balance
of economic, social and environmental factors. Barriers to ESG in-
vestment in the domestic economy are identified, in particular: mis-
understanding of the aggravation of the ESG problem and the im-
pact of taking into account these factors on the long-term financial
performance of the organizations themselves [8].

Achieving ESG goals, including in the field of ecology, requires
additional costs and leads to a decrease in the profitability of pro-
duction, but ensures the growth of the company's business reputa-
tion, which in the future will lead to an increase in business profita-
bility, strengthening competitive positions [9].

GOST R 54964-2023 discloses the concept of basic catego-
ries reflecting the essence of environmental requirements for real
estate, and also provides evaluation criteria within each basic cat-
egory. In particular, the state of environmental management is as-
sessed in the following sections?®:

e organization of an environmental management and monitor-

ing system;

e optimization of design solutions;

e monitoring the fulfillment of resource saving requirements;

e reliability during commissioning of the facility;

e control and monitoring of the main indicators of the facility;

e optimization of the shape of the building, taking into account
the direction of air flows, which involves taking into account
climatic features.

Basic levels of electricity and heat consumption are developed,
taking into account the area of the facility and the number of floors.
A mandatory methodology for calculating the energy characteris-
tics of buildings has been developed, taking into account regional
and political conditions.

In some studies, the institutionalization of socio-environmental
responsibility of the construction business is considered as a neces-
sary condition for the development of the investment and construc-
tion sector, in particular: the development of forms of interaction be-
tween participants in investment and construction processes;
the development of tools for environmental and economic manage-
ment and regulation [10].

To organize an environmental management system in construc-
tion organizations, it is necessary to form a system of indicators
(sustainability indicators) that must meet the following requirements:

e possibility of using it at the macro level on a national scale;

e combine environmental, social and economic aspects of
the company's activities;

e provide an unambiguous interpretation for decision makers;

* have a quantitative expression;

e rely on the existing system of national statistics and the re-
porting of enterprises themselves;

e ensure the possibility of applying a system of comparative
measurements at the industry level;

e possibility of evaluation in time dynamics.

The availability of an indicator system will make it possible to

implement one of the most effective tools for developing

a sustainable development strategy taking into account environmen-
tal factors: building an environmental profile of an organization.
The construction of an environmental profile is based on a rational
combination of qualitative and quantitative analysis methods, which
creates opportunities to identify strategic reserves. The environmen-
tal profile allows you to establish a balance between external re-
quests and the real capabilities of the organization itself. This re-
quires not only a balanced system of environmental indicators of
the organization, but also reference values of indicators that ensure
the organization's competitiveness and compliance with environmen-
tal standards. The following values can be taken as reference values:
¢ level of changes planned by the organization itself due to
the implementation of environmental measures;
e level of performance provided by advanced construction pro-
duction technologies;

* level of requirements for organizations in the competitive se-
lection process;

e environmental performance of enterprises with a high rating

in the contracting market.

It is necessary to increase the information transparency of
the activities of construction organizations for investors, consumers
and business partners. The competitiveness index as an aggre-
gated indicator should contain, along with other components, indi-
cators of environmental responsibility, reflecting the availability of
environmentally friendly building materials, their production tech-
nology, construction production technology, resource conservation
at the stage of operation of the property.

The following can be considered as separate subsystems of
indicators capable of reflecting the environmental conditions of
management [11]: the degree of greening of all links of economic
activity; the degree of progressiveness of resource conservation
and ecological purity of technologies; the cost of natural resources;
the level of environmental payments; the degree of environmental
safety of the population.

Environmental factors are practically not taken into account
when making management decisions both in the organization itself
and by investors making decisions on financing projects. For inter-
nal management purposes, the state of the environmental manage-
ment subsystem can be represented by a relatively wide range of
indicators that provide guidance for making strategic and opera-
tional decisions in the field of construction products, construction
technologies, and the real estate market. This requires the develop-
ment of an environmental management system in the management
of a construction organization with a focus on measures implement-
ed at the state, regional and sectoral levels within the framework of
the concept of sustainable development.
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OKONIOrM4eCcKUm MeHeg)KMeHT
B CTPOUTENIbCTBE: TEHAEHLNUN, YPOBHU
yrnpaBfieHus, NnoKasarenum

CoxpaHeHne OKpyXaroLLer NPMPOAHOW cpefbl BO MHOTOM 3aBu-
CUT OT MOBbILLEHUS SKONOrMYECKOM OTBETCTBEHHOCTM cTpouTenb-
HbIX OpraHm3aumn. CTaTcTNYecKMe JaHHbIE NMOKa3bIBAKOT, YTO MO-
criegHue rodbl XapakTepuayroTcsi pPOCTOM 06bEMOB PaboT Mo BUaY
39KOHOMUWYECKOWN [enaTenbHoCT «CTpoMTeNnbCTBO», YTO TpebyeT
OpraHn3auMoHHbIX, NPABOBbIX, 3KOHOMNHYECKUX, TEXHONMOrNYECKNX
N TEXHUHECKUX MEpP, peann3yeMmbix Ha rocyfapCTBEHHOM, oTpache-
BOM YPOBHSIX 1 B CUCTEME YNpPaBeHnsi CTPOUTESbHbIMW OpraHu3a-
LUMAMM, HanpaBeeHHbIX Ha paunoHarnbHoe NpPYPOAOMNOoNb30BaHMe.
3TN Mepbl OTHOCATCH He TOMbKO K CTaaun CTPOMTENbCTBA OObEK-
TOB, HO U nMepuoay aKcniyatauum 06bEKTOB HeaBUXUMOCTH, 4YTO
06yCNOBMNEHO 3HAYNTENBHOW PECYPCOEMKOCTLIO O6BEKTOB HEABU-
XMMOCTM KaK B NpoLiecce CTPOUTENbCTBA, Tak U 3KCryaraumm
B TEYEeHWe BCero XW3HeHHoro uukna. iccneposanue npobnemsl
NpVBOAVT K BbIBOAY, YTO (DOPMMPOBaTh MEXaHN3M 3KONOrMYeCcKo-
ro MeHeg)XMeHTa cnegyeT C y4eToM crneunduku CTpouTeNbHON
nesATenbHOCTH, o6ecneymBas 6€30MacHOCTL Ha CTagun Npy Npo-
€KTMPOBaHNM 06LEKTOB, OPraHN3aLuy CTPOUTENIbHON MAOLLaAKK,
OCBOEHWUM TEPPUTOPUN 3aCTPONKWN, BHEAPEHNWN NPOLIECCHBIX UH-
HOBaUMi B CTpouTenbCcTBe. B ynpaBneHun pecypcocbepexeHnem
KPOME MHBECTULIMOHHOM CTOMMOCTUN 06bekTa HEO6XOANMO YrnpaB-
NATb 3aTpaTtaMu Ha dKcnnyaTaumio 06beKTa, KoTopble COCTaBNs-
10T 75 % 3aTpat BnageHus 06bekToM. [prHUMNbI 9KONOrMHYECKON
3O(PEKTUBHOCTU [OMKHbI HAXOAWUTL OTPaXKeHWe B MokasaTensax
OLIEHKM MHBECTULIMOHHBIX NPOeKTOB. OTBETCTBEHHOE C NO3ULIMIA
3KOJIOr'Mn MHBECTUPOBaHME MOXET CTaTb OAHUM U3 TPeHOOoB pe-
anu3aummn HauMoHalbHbIX NPOEKTOB, NMOCKOMbKY LIeN HaLuMoHasb-
HbIX MPOEKTOB COOTBETCTBYIOT KOHLenuum yCTOVI‘-II/IBOFO pasBuUTUA
1 c6anaHcpoBaHHOCTN 9KOHOMMYECKMNX, COLMAIIbHbIX U 9KOMOru-
Yeckmx hakTopoB. BbigBneHbl 6apbepbl npenstcTeuii ESG-uHBec-
TUPOBaHMIO B OTE4ECTBEHHON S3KOHOMWKE, B YaCTHOCTU HEA0OLIEH-
Ka BITUAHUA Ha3BaHHbIX CbaKTODOB Ha 0OoNIroCpPoYHble (bVIHaHCOBbIe
nokasarenv cammx opraHmauuvin. [ins opraHMsaumm cucTemMbl 3KO-
NTIOrNHECKOro MeHeXXMeHTa B CTPOUTESIbHbIX OpraHM3aumsax He-
06Xx0A1MMO hOPMUPOBaHME CUCTEMbI MOKa3aTtenen (MIHAMKaTopoB
YCTON4YMBOCTW), HANM4mMe KOTOPOW MO3BONUT MOAENNPOBAaTb 9KO-
norm4eckuii Npochnsb opraHn3aumm. KoNorn4ecknii NpodmIb no-
3BOSIAET YCTAaHOBUTL 6anaHC BHELLHUX 3anpoCoB U peasbHbIX BO3-
MOXXHOCTEW camol opraHm3aummn. 3To TpebyeT He TONbKO HanmM4uus
c6anaHcpoBaHHOWM CUCTEMbI 9KOTIOTMHECKMX Nnokasartenen opra-
HM3auUMK, HO 1 STaNOHHbIX 3HAYEeHWI MoKasarteneun, obecne4msato-
LLIMX OpraHn3auum noBbILLEHNE KOHKYPEHTOCMNOCOBHOCTM Ha PbiH-
Ke NoapsiaHbIX paborT.

KnroyeBble cnoBa: CTPOUTEJIbCTBO, 3KOJIOrNM4eckne I'Ip06!76MbI,
9Koriorn4yeckas 6e30rnacHoOCTb, FOCY[apCTBEHHOE 1 OTpacsieBoe pe-
rynvpoBaHue, 3KoJ1or NHECKUN MEHEDKMEHT opraHusauyuu, Haripas-
JIEHWUS1 COBEPLLEHCTBOBAaHUSA, MHANKATOPbI YCTOMYUBOCTY CUCTEMbI
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