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Abstract. To achieve the sustainable development goals proclaimed by the UN, we need to use more
green building technologies that meet the principles of sustainable development, increase energy
efficiency and achieve the environmental direction of the country’s ESG transformation. The authors
consider the main problems and directions of green building in the Russian Federation. The study
highlights the main limiting factors to develop green building in the domestic building industry. It was
revealed that the main ones are related to the inconsistency of legal regulation, lack of demand from
consumers, lack of specialists in the field of green building, assessment and certification of green
objects. The study found that no more than a third of the country’s population knows about green
building, only 20% are aware of the need for environmental certification of buildings, and only 6% of
the population require this certification when purchasing housing. At the same time, the development
of green building is hampered by difficulties with import substitution of green technologies and green
building materials. The purpose of the study is to analyze the conditions and trends for green building
development in the Russian Federation. The scientific research hypothesis is to introduce the ESG
principles into building as an effective approach for sustainable development in Russia. The main
conclusion of the study is to develop incentive tools for transition to green building technologies and
green certification of building projects. The results of the study will contribute to the expansion of
green building projects in the domestic building industry.
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1. INTRODUCTION

Building is one of the most strategically important and rapidly developing sectors of the economy
of the Russian Federation. It is often called the “locomotive of the Russian economy” and the pillar of
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economic growth and development of Russia. The building industry accounts for between 4% and 8%
of the country's gross domestic product. The urgency of demand for new projects and infrastructure in
the country stimulates building in new areas of development and modern technologies. Since the
building industry occupies a leading place in the society and country, the use of sustainable building
methods and the limited impact on the environment should become its priority strategic development
[1].

For the first time, the need to change approaches to buildings and structures was addressed in
Europe in the late 80s of the last century. When, against the backdrop of the energy crisis, there was
the need to reduce energy resources. At the same time, cities and buildings account for about half of
the energy resources consumed in the world [2]. In addition, urbanization and the increasing standard
of living of the population, on the one hand, have caused the deterioration of the biosphere, and on the
other hand, the introduction of new requirements for the quality of life. “Green building” was finally
formed in the 90s of the twentieth century and it is considered one of the main strategies for
responding to environmental degradation [3]. At the same time, there are questions about the need to
standardize approaches and requirements for green building projects, first of all, their classification, as
well as quantitative and qualitative assessment of characteristics. As a result, special voluntary
certification systems for green buildings have emerged. The approximate number of which currently
amounts to about two dozen in the world practice. The most famous certification systems include the
American LEED system, the British BREEAM and the German DGNB model. The methods involve
scoring based on such characteristics as comfort, energy efficiency and environmental friendliness of
the building. For example, the BREEAM standard includes such criteria as: management; health;
energy; transport; water; materials; recycling; use of land; pollution. This set of characteristics has
received the greatest application in the national standards of green building in various countries. The
number of points scored affects the degree of the certificate issued.

It should be noted that the Russian Federation has developed and approved several dozen state
standards in the field of environmental protection, requirements for drinking water, non-traditional
energy-saving technologies, environmental requirements in building, etc. However, the possibility of
certifying green buildings in the country is limited due to high requirements of international standards,
which do not consider the peculiarities of the domestic building market. Considering green building
the most important standards are the following:

1. Standards of organizations NOSSTROY 2.35.4-2011 Residential and public buildings. Rating
system for assessing the sustainability of the environment;

2. GOST R 54964-2012 Conformity assessment. Environmental requirements for real estate.
Characteristics of Russian greens;

3. GOST R Standard for green building of multi-apartment residential buildings;

4. GOST R 58875-2020 Greenable and maintained roofs of buildings and structures.

The analysis showed that domestic green building standards are more similar to the LEED
certification system, which includes sections on safety, new technologies in design, and design
solutions.

Thus, the country has adopted and operates a system for assessing the compliance of real estate
with environmental requirements. However, mass certification of buildings has not been carried out
yet. The introduction of green building practices in Russia is associated with a number of problems,
the key of which are related to the lack of a regulatory framework requiring the mandatory use of
green technologies; high cost and difficult access due to external sanctions to high-quality green
building materials and technologies; lack of adequate demand from consumers and investors. Another
problem is the lack of a sufficient number of design specialists capable of designing buildings for
subsequent green certification. At the same time, world practice shows that green building is a driver
of innovative and investment development of national economies. In this regard, the purpose of the
work is to study the conditions and trends for green building development in the Russian Federation,
both from the point of view of respecting the interests of building companies and on the part of the
main stakeholders (state and population).
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2. METHODS AND MATERIALS

Modern strategies and business processes of Russian building companies are subject to the ESG
transformation. In this context, the use of green technologies meets the principles of sustainable
development of the country, increasing energy efficiency and achieving the environmental direction of
the ESG transformation. The concept of ESG translated from English means “environment, society,
governance”. ESG is based on the strategic development of companies based on transparent
management, care for people, and the environment [4, 5]. From this point of view, green building
means not just the construction of buildings and structures. It means the creation of the comfortable
environment that meets the principles of safety and sustainable development, minimal impact on the
environment and human health. Thus, the main goal of green building is to create buildings that are
adapted to the environment without causing harm to it. The most active promoters of green building in
the Russian Federation are the following:

- The Union of Architects of Russia - since 2010, as part of the Green Project Festival, it has been
talking about innovative ideas and technologies in the field of building;

- The non-profit partnership ‘“Promoting Sustainable Development of Architecture and Building”,
together with the Green Building Council, has been holding annual conferences since 2011 to improve
the standard of living of the population using methods of eco-sustainable design, building and
operation of buildings and settlements throughout the entire life cycle of “Eco-sustainable position”;

- The Guild of Managers and Developers, as part of the Green Awards competition, disseminates
information about successful experience in the design and implementation of resource-efficient and
environmentally friendly projects in Russia.

- Passive House Institute — annually organizes conferences and exhibitions on modern technologies
in the field of energy-efficient building.

Most countries that signed the Paris Climate Agreement have included the environmental or so-
called green building in their government projects. Along with solving environmental problems, green
building quite effectively solves the problems of high energy consumption [6]. It has been established
that green building allows saving at least 30% of energy consumption compared to conventional
buildings [7, 8], and the payback period for investments is no more than eight years [9, 10]. In this
regard, issues of expanding and accelerating green building technologies into domestic practice are of
increasing interest.

3. RESULTS AND DISCUSSION

The transition to green technologies in building is aimed at solving one of the main tasks of the
ESG agenda — a gradual transition to a green economy, designed to solve the global environmental
problem — “reducing emissions of harmful substances into the atmosphere by increasing the use of
renewable raw materials and materials of biological origin, expanding the use of renewable and low-
carbon energy sources in the production of goods, works, and services.” Note that to stimulate the
transition to the green economy, the state uses various tools: preferential and additional financing of
green projects, green mortgage, green bonds, green loans, etc. The transition to green technologies
involves investment, financial and image benefits (Fig. 1).
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Fig. 1. Benefits of ESG in the green economy.

Green building, according to the Standards of organizations NOSTROY 2.35.4-2011 standard,
refers to the process of constructing residential buildings for the population that meet the conditions of
comfort, environmental friendliness and sustainable development. Eco-sustainable design and
development of green building in Russia is the responsibility of organizations, a list of which is given
in Table 1.

Table 1. Russian organizations for sustainable design and development of green building.

No. Name of Functional activity Area of activity
company

1 | Non-Commercial Development of documents for | Application of passive methods for
Partnership of | certification of all types of | energy saving and objective criteria,
Green Building | buildings is voluntary. involvement of experts.

Council Assistance from the Ministry of
Regional Development.

2 | Non-Commercial Development of documents for | Application of the LEED, BREAM
Part-nership of | certification of all types of | standards and subjective assessment
Ecological buildings, structures and linear | methods of experts. Assistance from the
Certification Center | objects is voluntary. Ministry of Natural Resources and
— Green Standards Environment of the Russian Federation.

3 | NOSTROY Development of documents for | Admission to the list of evaluators

certification of building projects | “Rating system for assessing the

and design documentation is | sustainability of the living environment”

voluntary. if you have experience in the building
industry.

4 | Non-Commercial Development of documents for | Community of Energy Conservation
Part-nership of | certification of all types of | Engineers, the LEED and BREEAM
ABOK residential and public buildings | oriented standards are applied.

for the NOSTROY association
is voluntary.

5 | Green Building | Development of documents | Application of the international quality
Council according to the LEED, | control tools in Russian companies,

BREAM standards. training of specialists.

6 | Skolkovo Research | Providing special conditions for | Information technology,
Center organizations in priority | telecommunications, energy and nuclear

industries. industries, medicine, space.

7 | State Corporation | Programs to attract investment | Green standards in the design, building,
Olympstroy in innovation for Sochi and | and rebuilding of Olympic venues in

development of green standards. | Sochi.
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The green standards developed by these entities are voluntary and based on international standards.
It has been revealed that today there are more than 200 buildings that have green certificates in Russia.
Most building projects are certified according to the BREAM standards. The method, proposed in
1990 by the British multidisciplinary scientific organization in the field of building BRE (Building
Research Environment), involves assessing building projects according to five criteria in two stages: at
the design stage and upon completion of building. The structure of domestic certified buildings by
functional activity is presented in Fig. 2.

OTHER

RESIDENTIAL BUILDINGS
OFFICES

WAREHOUSES AND PRODUCTION

TRADE

Fig. 2. Structure of certified buildings by functional activity [11].

The main requirements of green building when creating projects and constructing buildings are the
use of natural resources without chemicals, energy-efficient technologies, separate waste collection
and landscaping, control over the quality of air and water content of objects [12]. Rosselkhozbank
analyzed the number of new buildings that meet the criteria for green building and found that only
4,786 objects (15% of the total building volume) have certificates in Russia. Of these, 1,812 objects
are standard buildings, 2,431 are comfort-class objects, 438 new buildings are business and elite class.
By 2030, the share of green buildings (apartment buildings) should increase to 30% (Fig. 3).

30%
25%
20%
15%
10%

5%

0%

2022 2030

B Green multi-apartment buildings
Fig. 3. Dynamics of green multi-apartment new buildings in Russia.

According to a population survey, it was found that more than 1/3 of Russian residents do not
know about green building, more than %4 of the population heard about green technologies, but did not
focus on them when choosing housing, 1/5 of the population did not know that buildings should have
environmental certificates, 1/10 of the residents have never seen an eco-house and only 6% of the
population of our country require a certificate when buying housing in the eco-house (Fig. 4).
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Fig. 4. Public awareness of green building in Russia.

Green building in Russia is at the initial stage of its development, but it is becoming a current trend
in the building industry. Increasingly, green technologies are involved both in the building process and
in the life cycle of buildings. In building, they began to use organic photovoltaic cells,
environmentally friendly building materials, and create mini parks on the roofs of buildings, which
increases the level of environmental safety and contributes to the sustainable development of Russia.
Every year the number of energy efficient projects is growing, the pace of building is increasing, and
opportunities for financing building projects and preferential lending are expanding. All these changes
are related to the application of the green ESG standards in building. The use of green tools is
promising and leads to the following positive effects:

- Building maintenance costs are reduced;

- Comfortable living conditions of the population are improved,;

- Eco-buildings have a high market value and they are in demand:

- Attractive for investment;

- Environmental safety;

- The level of sustainable development of the country increases [13].

The results of the survey among the Russian population on the priority characteristics of eco-
houses showed the following distribution: the first place is infrastructure (30%); the second place is
water quality (21%); the third place is the ecological environment (17%); further is the quality of
building materials (13%); sound insulation (11%) and energy efficiency (8%) (Fig. 5).

energy efficiency:

sound 8%
insulation;
11%

Fig. 5. Priority characteristics of eco-houses for the Russian population.
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In Russia, the following eco-buildings were built based on green building standards (Fig. 6):

1. Active House is built in the Moscow region. The project used such green tools as:

- Energy-saving technologies — sun protection elements on windows to regulate heat;

- Automated control system for utility networks — built-in weather station that regulates
temperature indicators;

- Energy alternative — a collector to heat water; natural light.

2. Japanese House was built in the business center of Moscow. The project used such green tools
as:

- Recycling use of process water;

- Energy-saving technologies — water and electricity meters, motion sensors, high-quality
thermal insulation;

- Green home management policy with annual analysis of energy costs, waste emissions, etc.;

- Arrangement of the territory — there is a greenhouse and green area on the roof of the building.

3. Residential complex Triumph Park is an eco-comfort class complex, geographically located in
St. Petersburg. The following green technologies were used in this project:

- Energy-saving technologies (light bulbs, motion sensors are placed on internal and external
lighting);

- Plumbing with economical water consumption;

- Emergency monitoring systems;
Safe building materials;
Landscaping;
Social facilities (schools, kindergartens, etc.) are located on the territory of the residential
complex [14].

Fig. 6. Buildings using green technologies in Russia.

Despite the obvious advantages of eco-houses, not everyone is ready to purchase a green building
project. They would agree to purchase housing in the ecological house under the following conditions

(Fig. 7):
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Fig. 7. Conditions for choosing eco-houses.

When making this or that choice, many do not consider the investment attractiveness of eco-
friendly houses, since investments in energy efficiency bring economic benefits. For example, in the
Leningrad region, the company ROCKWOOL Russia, which produces insulation products based on
stone wool, insulated hot water pipes in the attic of the apartment building and recouped its capital
investment in 1.5 years.
The analysis of the main domestic green standards made it possible to highlight their distinctive
features (Table 2).

Table 2. Characteristics of the green standards in Russia.

Name Characteristics Features

Olympic  green The developer is GK Olimpstroy, Includes six groups of criteria,
standard certified twelve Olympic venues in | the assessment parameters of
Sochi in 2010. Represents rating | which are divided into mandatory
system based on the LEED system. and recommended. A significant
difference is the presence of unique
aspects (energy efficiency of
facades, the use of the best building
technologies, noise  protection

measures, etc.)
Standards of Developed by Non-Commercial In addition to the list of criteria
organizations Partnership of ABOK in accordance | and  points, it contains a
NOSSTROY with  international  standards, it | methodology for assessing
2.35.4-2011 introduces the concept of sustainable | equivalents of parameters, sources
Residential and | environment and establishes a rating | and methods for obtaining initial

public  buildings.
Rating system for

assessing

sustainability

the
of

the environment

system for its assessment. A list and
methodology for assessing categories
is provided. Introduces a system of
regional  correction  coefficients.
Designed for the conditions of
Moscow and the Moscow region.

data, as well as links to relevant
regulations.
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Continuation of Table 2

Standards of
organizations
NOSSTROY
2.35.68-2012

Developed on the basis of Standards of
organizations NOSTROY 2.35.4-2011
to consider regional characteristics.

Categories and assessment criteria
are divided into dependent and
independent of regional
characteristics. Includes regional
adjustment factors from Standards
of organizations NOSTROY
2.35.4-2011

GOST R 54964—
2012 Conformity
assessment.
Environmental
requirements for
real estate.
Characteristics of
Russian greens

Developed by the Federal Agency for
Technical Regulation and Metrology
in 2013.

The document's requirements are
presented in nine categories and the
criteria that define them. The
assessment of the eco-sustainability
of the building is carried out by
comparing project indicators with
standard values.

Contains a wider set of criteria than
Standards of organisations
NOSTROY 2.35.4-2011, but does
not consider regional
characteristics.

GOST R Standard
for green building
of multi-
apartment
residential
buildings

Developed by JSC DOM.RF, approved
by order of the Federal Agency for
Technical Regulation and Metrology
dated 09.09. 2022 No. 900-st.

Introduces the concept of the green
multi-apartment residential
building, 10 green assessment
criteria covering the entire life
cycle of the building project, and a
methodology for assigning a rating
value of “satisfactory”, “good”,
“excellent”.

GOST R 58875-
2020 Greenable
and  maintained
roofs of buildings
and structures

Developed by the REC Center of
MGSU, llya Mochalov and Partners
LLC, and the National Roofing Union.
Approved by order of the Federal
Agency for Technical Regulation and

Introduces the concept of the green
roof, environmental and technical
requirements for it, but does not
contain criteria for its rating
purposes.

Metrology dated 28.05.2020 No. 245-
St.

A more detailed analysis of domestic standards showed that the current regulatory documents are
insufficient to meet the criteria for assessing green standards. The main reason is that developers
receive all technical specifications according to SNiPs, that is, indicating average, and not potential,
thermal and energy efficiency indicators of buildings, which is reflected in stimulating innovative
technologies. There is no unified methodological basis for the integrated approach to the design of the
sustainable environment, the architecture and engineering networks as a single organism. For some
assessment criteria (for example, Standards of organizations NOSSTROY 2.35.4-2011 (Quality of the
architectural appearance of the building)), there is no regulatory framework at all, which complicates
the system of verification of the building’s compliance with the declared standard. In this regard, the
government of the Russian Federation at the current stage of development has to solve two main tasks
— introduce green technologies and develop a regulatory framework for the full ESG transformation of
the domestic building industry.

The development of the regulatory framework in the field of green building is the basis for the
movement of Russian building companies towards sustainable development, considering all ESG
factors.

Despite the clear advantage of green buildings, the practice shows that their promotion in the
market is focused mainly on the supply side. The market demand for houses made of environmentally
friendly materials still remains low. Green building has so far become more widely used only in
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Moscow and St. Petersburg, because large, international companies, that are focused on compliance
with environmental norms and standards, are concentrated in these cities. At the same time, green
building is aimed at reducing heat and energy costs and at increasing the standard of living of the
population. Therefore, this direction requires active inclusion in the ESG transformation both on the
part of building organizations and the population, the state — the main stimulating mechanism for the
country’s sustainable development. In studying the reasons hindering green building, it was revealed
that most authors [15-18] associate them with the lack of:

- Interest in new technologies due to high cost and lack of profitability;

- Development incentives for organizations from the state;

- Common understanding of the principles of green building;

- Green technologies in projects undergoing state examination to provide preferential financing
conditions.

From the point of view of developing incentives on the part of building companies and consumers
of green building, the approaches to its development are of interest in the world practice. One of the
identified areas is development of mandatory minimum standards for green private building. For
example, Singapore launched the BCA Green Mark program in 2005, which established green
building standards and became the basis of the first green building plan (Singapore Green Building
Masterplan). The voluntary certification system for green building projects provided for four rating
levels from Platinum to Certified in descending order [19]. At the same time, national standards and
certificates were adapted to local climatic and other conditions. As a result, by 2021, 100 thousand
buildings in the country were certified. In 2021, the Green Plan 2030 was launched, which aims to
increase the proportion of green buildings and reduce energy consumption by 80% in Singapore by
2030. To be fair, it should be noted that to implement this approach in Russia, the state must first solve
the problem of import substitution of green building materials and technologies, access to which has
been significantly difficult in recent years. As a result, their cost has increased significantly, which
cannot serve as a stimulating factor either for building companies or for consumers of green objects.

Another approach to the effective green buildings market is associated with the useful strategy of
“strict supervision and minor fines” [20]. In their study, the authors apply maturity theory, which is
based on the assumption that consumers continue to trust the quality of green building from
developers, and the synergy between government, developers and consumers collectively contributes
to the maturity of the green building market. Some authors [21] highlight poor geographical location,
limitations of the rating system, huge financial consequences, inadequate market conditions and
policies as limiting factors for green building. With regard to stimulating demand for green building
projects, studies by individual authors have shown that economic opportunities, environmental
morality motivation and socio-psychological motivation have a significant impact on the intention to
buy residential green buildings [22, 23]. The authors also emphasize the importance of such types of
incentives as environmental education, government subsidies and preferential lending for green
building projects. Government interest in expanding green building may create green building
alliances in the industry [24].

Global and domestic practice uses two green financing instruments: green bonds (for financing
projects with positive environmental and climate effects) and greenloans (for preferential lending for
projects with significant environmental effects). One of the main lenders for green building in Russia
is the universal mortgage and building Bank Dom.RF, which offers lending programs for development
projects in 39 constituent entities of the Russian Federation. 2.6 billion rubles have been allocated for
the implementation of this program. The goal of the program is to stimulate green building by
reducing the financial risks of developers and the limited financial risks of building projects. In
November 2022, Dom.RF together with the Ministry of Building of the Russian Federation developed
a green standard for apartment buildings (GOST R 70346-2022). Within the framework of this
standard, the main assessment criterion is a high energy efficiency class, which leads to the
minimization of heat and energy costs.

Tax incentives also provide incentives for the development of green building in our country.
However, they are provided only in terms of improving energy efficiency and only for two taxes:
property tax and income tax (Fig. 8).

10
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property tax

benefit for 3 years from the date
of registration of the property of
newly commissioned facilities
with increased energy efficiency
(Clause 21, Article 381 of the
Tax Code of the Russian
Federation)

income tax

application of a special
coefficient to the basic
depreciation rate, but not higher
than 2, in relation to depreciable
fixed assets related to objects
with high energy efficiency (Part
1. Article 259.3 of the Tax Code

of the Russian Federation)

Fig. 8. Tax incentives that stimulate the development of green building in Russia.

The focus on achieving sustainable development goals poses a number of tasks for the building
industry and state, the solution of which will significantly expand the scale of green building in
Russia:

- Eliminate contradictions in legislative documents and bring consistency to the regulatory
framework and green standards;

- Bring into compliance with the assessment criteria of green standards and assessment methods;

- Develop software training for expert appraisers in Russia;

- Study foreign rating systems that have gained positive experience and adapt them for domestic
building companies, considering Russian characteristics (climate, mentality, economy, design and
building features);

- Apply a more expanded list of assessment criteria, adding such indicators as health,
environmental safety, transport features, etc.;

- Increase the application of green standards: introduce requirements for different types of
buildings into GOST R 54964-2012, and for industrial buildings into NOSTROY 2.35.4-2011;

- Do not allow the architectural design of very dangerous objects and industries with harmful
emissions that harm the water, air, and soil environment;

- Do not allow the design of cities, industrial facilities, production and storage areas that are not
aesthetically unattractive;

- Solve the problem of “hunger” of specialists in the field of green design, green building and green
assessment by expanding educational programs in the field of ecology;

- Introduce environmental education of the population in the field of moral, technogenic,
environmental ethics;

- Develop traditions of environmental loyalty, law-abidingness in compliance with legislative
norms in the field of green building;

- Explain the principles and prospects of green building in Russia.

Updating the system of green standards and norms is a relevant area of influence on the thinking of
society to formulate rules in the field of green building and, as a result, achieve sustainable
development, environmental well-being, and economic well-being of the Russian population.

4. CONCLUSIONS

Interest in the principles of sustainable development of our country led to the development of green
building. A cost-effective solution of green building in building and operation of both residential
buildings and infrastructure and commercial real estate using eco-technologies. Innovations in the
field of green building are an effective tool for preserving the environment and for increasing
competitiveness and sustainable development of Russia. The use of green technologies, standards and
approaches reduces the negative impact on the environment. The target indicators for green facilities
are: creating maximum comfort in residential buildings and/or operated premises; minimal impact of
green objects on the environment throughout the entire operating period; minimal costs for
maintaining green facilities [25].

11
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Increasing the number of specialists in the field of green building is one of the most important tools
for stimulating its development. Therefore, having clear advantages for investors and property owners,
the new environmental direction in building expands the range of educational programs of specialized
educational institutions at all levels.

The development of green building is impossible without the support of the state, which must
expand support and apply preferential investment and lending conditions for all participants in the
building market.

[1]

(2]

(3]

[4]

5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

REFERENCES

Shatskova A.Yu. “Green” economy as a priority for the development of modern Russia.
Scientific community of students of the XXI century. Economic sciences: collection. Art.
according to mat. V international stud. scientific-practical conf. 5. P. 652 — 659. URL:
http://sibac.info/archive/economy/5.docx.

Thomas R. Dougherty, Rishee K. Jain. Invisible walls: Exploration of microclimate effects
on building energy consumption in New York City. Sustainable Cities and Society. 2022. 90.
DOI:10.48550/arXiv.2208.03017

Ping Ho, S. Chia Wen, W.C. Hsu I.M.A. Bambo. Raising the demand for residential green
buildings: A general consumer behavior model, the evidence, and the strategies. Building
and Environment. 2024. 252. DOI: 10.1016/j.buildenv.2024.111267

Li Qi, Yuanman Hu, Rencang Bu, Zaiping Xiong, Binglun Li, Chuyi Zhang, Hongshun Liu,
Chunlin Li Spatial-temporal patterns and influencing factors of the Building Green View
Index: A new approach for quantifying 3D urban greenery visibility. Sustainable Cities and
Society. 2024. DOI: 10.1016/j.scs.2024.105518

Zhongfei Chen, Guanxia Xie ESG disclosure and financial performance: Moderating role of
ESG investors. International Review of Financial Analysis. 2022. 83. DOI:
10.1016/j.irfa.2022.102291

Jiajing Wu, Xiaoyu Ying Development trend of green residential buildings in China under
the guidance of the low-carbon concept: A policy review and analysis. Journal of Urban
Management, 2024. DOI: 10.1016/j.jum.2024.02.003

Fei Lai, Jinzhi Zhou, Lin Lu, Hasanuzzaman M., Yanping Yuan Green building technologies
in Southeast Asia: A review. Sustainable Energy Technologies and Assessments. 2023. 55.
DOI: 10.1016/j.seta.2022.102946

Gabriel Pérez, Julia Coma, Ingrid Martorell, Luisa F. Cabeza Vertical Greenery Systems
(VGS) for energy saving in buildings: A review. Renewable and Sustainable Energy
Reviews. 2014. 39. P. 139 — 165. DOI: 10.1016/j.rser.2014.07.055

Ahmet B. Besir, Erdem Cuce Green roofs and facades: A comprehensive review. Renewable
and Sustainable Energy Reviews. 2018. 82 (1). P. 915 - 939. DOIl:
10.1016/j.rser.2017.09.106

Seyedehzahra Mirrahimi, Mohd Farid Mohamed, Lim Chin Haw, Nik Lukman Nik Ibrahim,
Wardah Fatimah Mohammad Yusoff, Ardalan Aflaki The effect of building envelope on the
thermal comfort and energy saving for high-rise buildings in hot-humid climate. Renewable
and Sustainable Energy Reviews. 2016. 53. P. 1508 — 1519. DOI: 10.1016/j.rser.2015.09.055
Gaevskaya Z.A., Lazareva Yu.S., Lazarev A.N. Problems of implementing a system of
green standards. Young Scientist. 2015. 16 (96). P. 145 — 152.

Jiajing Wu, Xiaoyu Ying Development trend of green residential buildings in China under
the guidance of the low-carbon concept: A policy review and analysis. Journal of Urban
Management. 2024. DOI: 10.1016/j.jum.2024.02.003

Li Ts., Mironova L.I. Innovations in construction management, within the framework of
green building. Innovations and Investments. 2023. 11. P. 402 — 405.

Orlov AK., Kanhwa V.S., Uvarova S.S. and others. Financing sustainable building. Basic
national green standards. Energy Saving. 2021. 8. P. 38 — 43.

12


http://dx.doi.org/10.48550/arXiv.2208.03017

CrpoutensHble MaTepuaisl u useans/Construction Materials and Products. 2024. 7 (3)

[15] Tingting Zhou, Xi Luo, Xiaojun Liu, Xiongxiong Zhai, Yongkai Sun, Guangchuan Liu,
Jianghua Liu, Yaru Gao, Daifeng Dang, Na Li, Pingan Feng, Yuan Gao, Haoxiang Yang The
green and low-carbon development pathways in the urban and rural building sector in
Shaanxi ~ Province, China. Energy and Buildings. 2024. 306. DOL:
10.1016/j.enbuild.2024.113952

[16] Elilvani Periyannan, Thanuja Ramachandra, Devindi Geekiyanage. Assessment of costs and
benefits of green retrofit technologies: Case study of hotel buildings in Sri Lanka. Journal of
Building Engineering. 2023. 78. DOI: 10.1016/j.jobe.2023.107631

[17] Serkan Eti, Hasan Dinger, Serhat Yiiksel, Yeter Demir Uslu, Yasar Gokalp, Hakan
Kalkavan, Alexey Mikhaylov, Gabor Pinter Determination of priority criteria in green
building transformation: An analysis on the service industry. Research in Globalization.
2023. 7. DOLI: 10.1016/j.resglo.2023.100164

[18] Danlei zZhang, Yong Tu, Yong He How a mandate of minimum green building standards
influences green building adoption in the private housing sector: Evidence from Singapore
during 2005-2019, 2024. 148. P. 104893. DOI: 10.1016/j.cities.2024.104893

[19] Xijie Ai, Qingfeng Meng, Heap-Yih Chong, Zhen Li, Tiantian Hao How can the policy
combination promote the development of green buildings? Analysis based on stage
perspective. Journal of Cleaner Production. 2024. 450. DOI: 10.1016/j.jclepro.2024.141887

[20] Mayur Shirish Jain, Jubaraj Kakati. A statistical approach to evaluate the effect of obstacles
on green building development in Northeast India. World Development Sustainability. 2024.
4. DOI: 10.1016/j.wds.2023.100119

[21] Mayur Shirish Jain, Jubaraj Kakati A statistical approach to evaluate the effect of obstacles
on green building development in Northeast India. World Development Sustainability. 2024.
4, P. 100119. DOI: 10.1016/j.wds.2023.100119

[22] Jiajing Wu, Xiaoyu Ying Development trend of green residential buildings in China under
the guidance of the low-carbon concept: A policy review and analysis. Journal of Urban
Management. 2024. DOI: 10.1016/j.jum.2024.02.003

[23] Jingxiao Zhang, Hui Li, Ayokunle Olubunmi Olanipekun, Li Bai A successful delivery
process of green buildings: The project owners’ view, motivation and commitment.
Renewable Energy. 2019. 138. P. 651-658. DOI: 10.1016/j.renene.2019.02.002

[24] Zhi Yang, Heng Chen, Lan Mi, Panpan Li, Kai Qi. Green building technologies adoption
process in China: How environmental policies are reshaping the decision-making among
alliance-based construction enterprises? Sustainable Cities and Society. 2021. 73. DOI:
10.1016/j.scs.2021.103122

[25] Zhukovskaya A.Yu., Geraskin Yu.M. Application of green standards in Russia: problems
and prospects. The Eurasian  Scientific Journal. 2019. 2 (11). URL:
https://esj.today/PDF/37SAVN219.pdf

INFORMATION ABOUT THE AUTHORS

Fedchenko E. A., e-mail: eafedchenko@fa.ru, ORCID ID: https://orcid.org/0000-0002-4844-0991, Financial University under
the Government of the Russian Federation, Associate Professor, Doctor of Economics

Gusarova L.V., e-mail: Ivgusarova@fa.ru, ORCID ID: https://orcid.org/0000-0001-8068-0357, Financial University under the
Government of the Russian Federation, Associate Professor, Doctor of Economics

Uskenbayeva A.R., e-mail: info@cifn.kz, ORCID ID: https://orcid.org/0009-0005-6873-980X, Center for Analytical Research
and Evaluation, Republic of Kazakhstan

13


mailto:eafedchenko@fa.ru
mailto:info@cifn.kz

