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Key aspects of implementing the concept of
closed-loop economy in the construction industry

The paper considers the environmental situation in the country and the implementation of the concept of a closed-loop
economy in the construction sector. The focus is on the sustainable use of resources, waste minimization and the use
of secondary materials. The main types and volumes of world waste that have the greatest impact on the environ-
ment are presented, and it is noted that the construction sector occupies a leading position in terms of annual volumes,
which proves the relevance of this study. The closed-loop economy helps to rethink existing approaches to the de-
sign, construction and operation of real estate. The paper presents key aspects of the approach to the formation
of a closed-loop economy at various stages of the implementation of an investment and construction project, such as
planning and design, preparation for construction, construction, operation and end of the life cycle. Particular atten-
tion is paid to the use of recyclable and environmentally friendly materials, as well as well as the application of technol-
ogies that make it possible to reuse construction waste. The paper also considers examples of successful practices
and innovative approaches used in Russian and international projects aimed at increasing sustainability and reduc-
ing the environmental burden. Examples of the implementation of closed-loop economy projects in Russia, such as
eco-industrial parks, which include a new approach to the implementation of recycling and waste disposal, are consid-
ered. The problems that the construction industry faces during implementation are emphasized, the main ones being
the lack of a legal framework, the creation of incentive programmes for stimulation and the need to improve the skills
of personnel. In conclusion, the importance of the closed-loop economy programme and the effectiveness of its im-
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plementation are highlighted.
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he issue of the environmental situation in Rus-
I sia is becoming more and more relevant every
year. Measures are being taken at the state
level to support environmental protection and sus-
tainable development of the country. For example,
the national project “Ecology” is currently being im-
plemented' [1], which is aimed at radically improving
the environmental movement and stimulating
the health improvement of Russians. In addition,
the goals and objectives in the field of environmental
protection fixed at the legislative level by the Decree
of the President? [2] are taken into account. As part
of the implementation of environmentally friendly pro-
jects, it is also necessary to note the importance
of following the concept of closed-loop economy.

The project of closed-loop economy implies
the application of a fundamentally new approach
to production, consumption and economic activity
on the basis of renewable solutions and environmen-
tally sustainable business models. Closed-
cycle economy approaches are especially relevant
in the context of the implementation of the national
project “Ecology”?, the goals and targets of which
are presented in Fig. 1 [1].

The goals set by the national project are oriented
towards improving the quality of water supply
and the health of water bodies, ensuring a balance
between the loss and recovery of flora, and reducing
pollution, including through effective waste manage-
ment.

Approximately 33 billion tonnes of waste are
generated annually in the world [2]. For clarity, let us

present five main types of waste that have the maxi-
mum impact on the environment and note their ap-
proximate volume (Fig. 2).

Thus, it can be concluded that construction
and demolition account for the maximum share
of waste, accounting for 30 per cent of the world's
waste. The construction and demolition of buildings
consumes about 1/3 of all materials consumed
in the world and generates about 40 % of harmful
CO, emissions due to inefficient energy saving of re-
sources [3]. Consequently, the construction industry
as a whole has an enormous environmental respon-
sibility. If we consider in more detail the types
of wastes of IV-V hazard classes in the field of con-
struction, the most common ones include concrete
waste, soil during construction works and scrap
of asphalt and concrete pavements [4]. In order
to reduce the indicators of harmful impact on the en-
vironment, managers of the world's enterprises strive
to use more rational management methods, as well
as to implement new environmentally friendly tech-
nologies. As a consequence, there is a growing ten-
dency to reorient production towards the use of sec-
ondary resources and raw materials, particularly
in the construction industry, which confirms the rele-
vance and necessity of this study.

The concept of the circular economy is a model
based on the principles of sustainable development,
aimed at minimizing waste and maximizing the use
of resources. The basic idea is that instead of the tra-
ditional linear model “extraction — production — con-
sumption — utilization”, the closed-loop economy

1 Federal media outlet “Ecology of Russia”. URL: https://ecologyofrussia.ru/ (Accessed on 11.11.2024).

2 National goals and strategic objectives for the development of the Russian Federation through 2024 : Decree of the President of the Rus-

sian Federation dated 05/07/2018 No. 204.
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ECOLOGY National projects: targets and key results
o, IMPLEMENTATION o
(E5d) TIMELINE: 1.10.2018 - 31.12.
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) GOALS AND TARGETS:

Effective management of production and consumption waste, in-
cluding the elimination of all unauthorizedlandfills within city
boundaries identified as of January 1, 2018

e 1.

Reducing thelevel of air pollution inlarge industrial centres, in-
* cluding reducing by atleast 20 percent the total volume of pollut-
ant emissions into the air in the most polluted cities
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-

FEDERAL PROJECTS INCLUDED IN THE NATIONAL PROJECT:

Clean country -—
Integrated solid municipal waste management system m =
Infrastructure for handling waste of hazard classes Mil —
Clean air m -
Clean water
Recovery of the Volga 205.4 (W
Preservation of Lake Baikal —
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i) Preservation of forests
li:/ Implementation of the best available technologies .

SOURCES:
133.8 bln rub. — budgets of subjects of the Russian Federation

701.2 bln rub. — federal budget

Fig. 1. National Project “Ecology”’

focuses on the creation of so-called “closed” cycles where products,
materials and resources are reused, recycled or recovered [5]. For
the construction sector, especially important is the measure of using
non-toxic, modern, durable, renewable materials (as construction
waste belongs to the 4th and 5th class of hazard); improving the en-
ergy efficiency of buildings; recycling of materials after dismantling;
use of modular structures suitable for assembly and disassembly
(Fig. 3) [6].

One example of an architectural initiative inspired by the concept
of the circular economy is the construction of the CNAD National Art,
Crafts and Design Centre®. This centre is located on the island
of Cape Verde in the city of Mindelo. Because of the island location,
all goods were brought into the country using containers and barrels.
The architects, inspired by the ideas, decided to take the lids from
the containers as a basis and use them as industrial parts in the con-
struction. The lids became a colourful facade in the project (Fig. 4, 5)
[7]. As a result of using all kinds of colours, they create not only
a unique external appearance, but also act as a double ventilated
facade (Fig. 6), which provides passive control of the internal tem-
perature and does not require air conditioning. They can be rotated,
which allows the indoor light and airflow to be regulated.

One of the examples of the implementation of closed-loop econ-
omy projects in Russia can be called eco-industrial parks. Ecoprom-
parks are a new approach to the implementation of waste recycling
and utilization*. Such sites will house resident companies, and pro-
duction will be carried out in a closed system. Waste and other

GOALS AND TARGETS:

Improving the quality of drinking water for the population, including
3. forresidents of settlements not equipped with modern centralized
water supply systems

Environmental improvement of water bodies, including the VoTlga River, and preserva-
4. tion of unique water systems, including Lake Baikal and Lake Teletskoye

= Preservation of biological diversity, including through the creation of atleast 24 new
il > specially protected natural areas

[ 6. Ensuring a balance between forestloss and reproduction in a ratio of 100 % by 2024

Budget of the national project:

L

4041.0
bln rub.

s

3206.1 bln rub. — non-budget sources

by-products will be realized in a new production cycle. Ecoprom-
parks will become a place where the full cycle of waste utilization
and production of products from secondary raw materials will be
implemented. Glavgosexpertiza in the report for 2023 indicated that
7 positive conclusions on eco-industrial parks were issued [8]. In
2024, the construction of such parks began in the Moscow, Chely-
abinsk, Leningrad, Novosibirsk regions and Stavropol Krai. It is
planned that in total the enterprises will be able to process over 850
tonnes of waste per year [9]. The construction of eco-industrial parks
will provide an opportunity to reduce emissions into the atmosphere
and reduce the burden on the environment, as well as become
a promising investment in the economy of the regions.

12

10.5 9.8 | Construction and demolition waste
101 M Industrial waste

@ 8 Food losses and food waste
s 6 m Consumer product and packaging waste
% M Electronic and textile waste
m 47

2 1.3

0.35
0. 0.09

Types of holidays

Fig. 2. Annual volume of major waste streams in the world

3 Official website of the National Centre for Handicraft, Art and Design (CNAD National Art, Crafts and Design Centre). URL: https://cnad.cv/en/ (Accessed 12.11.2024).

4 Circular economy: how the project for the construction of eco-industrial parks is being implemented in Russia | FAU “Glavgosexpertiza of Russia”. URL: https://gge.ru/press-cent-
er/news/ekonomika-zamknutogo-tsikla-kak-v-rossii-realizuetsya-proekt-po-stroitelstvu-ekopromparkov/?ysclid=m3h4fw7d1y821595962 (Accessed 11.11.2024).
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Fig. 3. Approaches to the formation of a closed-loop economy

At the moment, the transition to a closed-loop economy is ham-
pered by a number of problems. For example, the legislation
of the Russian Federation has no normative regulation of construction
waste, which leads to the lack of a system of standards and certifica-
tion of materials from secondary resources. In this regard, it is the state
that can become the main initiator of the introduction of measures
to stimulate the use of new construction materials [10]. Economic in-
centives and state support measures will make it possible to imple-
ment construction projects using secondary resources and raw mate-
rials. In addition, it is important to develop a monitoring system
for waste management, thanks to which it will be possible to increase
the level of control over the formation, transport and disposal of con-
struction waste. Implementation of the described approach has many
positive effects not only for companies in the construction industry, but
also for the environment. Thus, it will be possible to provide recycling
of up to 85 % of construction waste of all types and reduce up to 20 %
of the share of waste sent to landfills [11]. These improvements will also
affect the partial substitution of investments in traditional production
methods for new technologies for the use of recycled materials, which
will potentially lead to the stimulation of research and development
in the field of secondary production, as well as the emergence of new
recyclable products.

In conclusion, we would like to note the obvious advantages
of the closed loop programme, which justify the expediency of its
application. The use of secondary resources and raw materials
in the construction industry will allow to significantly reduce the vol-
ume of waste, increase the efficiency of materials use, and will also
have a positive impact on business development in this area.

Fig. 4. Project visualization

Fig. 6. Exterior view of the building facade

An integrated approach to the implementation of the closed-loop
economy programme will make it a means of achieving sustainable
development and environmental protection on a planet-wide scale.
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KnioyeBble acnekTbl peanusaumum
KOHUENuumM 3KOHOMUKU 3aMKHYTOIro LiMKna
B cchepe cTpouTenbcTBa

B ctatbe paccMoTpeHbl BOMPOCHI 3KOMOrMHYECKOW cuTyauum
B CTPaHe 1 peanu3auns KOHLeNuuM 3KOHOMUKN 3aMKHYTOrO Liu-
Kna B cdpepe CTpouTenbCTBa. AKLIEHTUPYETCA BHUMaHWE Ha YCTOW-
YMBOM MCMOMb30BaHUN PecypcoB, MUHUMM3ALMM OTXOAOB U UC-
MoNb30BaHNM BTOPUYHBIX MaTepuanos. [NpeactaBneHbl OCHOBHbIE
BMAbl N 06bEMbI MMPOBbIX OTXOAO0B, OKa3blBaKOLLMe Makcumarb-
HOe BNMSIHWE Ha 3KOMNOruio, U OTMEYEHO, YTO MO KONNYECTBY ro-
[10BbIX 06LEMOB JIMAMPYIOLLYIO MO3MLIMIO 3aHMMAET cdhepa CTpou-
TeNbCTBA, YTO [OKa3bIBAET aKTyaslbHOCTb AaHHOr0 UCCIIe[0BaHuA.
OKOHOMMKa 3aMKHYTOrO LiMKa rnomoraeT NepeocMbICNnTb CyLLe-
CTBYIOLLME NOAXOAb! K MPOEKTUPOBAHMIO, CTPOUTENLCTBY U 3KC-
nayataumMm o6bEKTOB HeABMXMMOCTU. B cTaTbe npeacTaBneHsl
KtOYeBbIE acnekTbl Noaxoaa K hopMmpoBaHmNo SIKOHOMUKK 3a-
MKHYTOrO LMKNa Ha pasnuyHbIX CTagusax peanv3aumnm MHBecTULm-
OHHO-CTPOMTESNIbHOr0 NPOEKTa, TaKMX Kak NnaHMpoBaHue v npo-
eKTMpOoBaHMe, NOAroToBKa K CTPOUTENbLCTBY, CTPOUTENLCTBO,
3KCNnyaTaums 1 OKOH4aHue Xn3HeHHoro umkna. Ocoboe BHUMa-
HVe yOenseTcs MCMonb30BaHWIO nepepabaTtbiBaeMbIX U SKOMOru-
YeCKMN YUCTbIX MaTepuanoB, a TakXe MPYUMEHEHUI0 TEXHOMOr UM,
6narogaps KOTOpbIM CTAHOBUTCS BO3MOXHbIM MOBTOPHOE MCTOSb-
30BaHVe CTPoUTESbHbIX OTXOA0B. Takxe B cTaTbe paccmarpusa-
I0TCA MPYMEPbI YCMELLUHbIX MPaKTUK Y MHHOBALIMOHHbBIX MOAXOAO0B,
NMPUMEHSEMbIX B POCCUMCKMX W MEXAYHAPOAHbIX NPOEKTax, Ha-
MpaBJfieHHbIX HA MOBbILLEHNE YCTOWHMBOCTU N CHUXXEHWE 3KOJO0-
rMyeckon Harpy3ku. PaccMoTpeHbl Takue npumMepbl peanusauum
NPOEKTOB 3KOHOMWKM 3aMKHYTOro LmKna B Poccum, Kak 9Kornpom-
napku, BKOYatoLLMe HOBbIV MOAXOA B peanv3aLyn 06poTKN U yTu-
nuzaumn mycopa. [NogyepkunsaioTcs Npo6eMbl, C KOTOPbIMU CTas-
KMBaEeTCA CTpoUTENbHAA OTpacnb Npu peannsaunmn, OCHOBHbIMU
13 KOTOPbIX MOXHO OTMETUTL: HE[OCTATOK NPaBOBON 6a3bl, CO3Aa-
HWe NbroTHbLIX MPOrpaMM AN CTUMYNMPOBaHUA Y HEO6XOANMOCTb
MOBbILLEHNS KBanMunkaummn kagpos. B 3aknioveHnn otmeyaercs
BaXXHOCTb NMPOrpaMMbl SKOHOMUKWN 3aMKHYTOrO LKna u addek-
TUBHOCTb €€ peanuaaumu.
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