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ɸʅɸʃʀɿ ʇʈɽʀʄʋʑɽʉʊɺ ʀ ʅɽɼʆʉʊɸʊʂʆɺ  
ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓʍ ʂɸʏɽʉʊɺ ʆɹʒɽʂʊʆɺ, ʇʆʉʊʈʆɽʅʅʓʍ 

ɺ ʂʆʅʎɽʇʎʀʀ "ɿɽʃɽʅʆɽ ʉʊʈʆʀʊɽʃʔʉʊɺʆ" 

ɸʥʥʦʪʘʮʠʷ: ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ 
"ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ". ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝ-
ʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʩʥʦʚʳ ʢʦʥʮʝʧʮʠʠ "ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ", ʦʧʨʝ-
ʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, 
ʚʳʷʚʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʩʪʘʥʜʘʨʪʦʚ "ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴ-
ʩʪʚʘ". ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʠ ʩʪʨʦʠʪʝʣʴ-
ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʥʮʝʧʮʠʝʡ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʬʦʨ-
ʤʠʨʦʚʘʥʠʶ ʩʪʘʙʠʣʴʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘ-
ʶʪ ʚ ʩʝʙʷ: ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʠʞʝ-
ʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ: ʚʳ-
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ʷʚʣʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʙʣʝʤʥʳʭ ʘʩʧʝʢ-
ʪʦʚ ʢʦʥʮʝʧʮʠʠ "ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ". 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: çʟʝʣʝʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦè, ʵʢʦʣʦʛʠʷ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʠʥʥʦʚʘ-
ʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 
ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ʗʥʷʥ ʏʵʥʴ, ʎʶʘʥʴʧʵʥ ʃʠ, ʄʠʨʦʥʦʚʘ ʃ. ʀ. ɸʥʘʣʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʠ 
ʥʝʜʦʩʪʘʪʢʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ ʦʙʲʝʢʪʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʢʦʥʮʝʧʮʠʠ "ʟʝʣʝʥʦʝ 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ" // Russian Journal of Construction Science and Technology. ï 2024. ï ʊ. 10. 
ˉ 1. ï1001006. ï DOI 10.15826/rjcst.2024.1.006.  

ρȢ What is “Green BuÉÌÄÉÎÇȱȩ
Sustainable development and green 

ecology have become two terms of social 
concern. The common theme of mankind 
in the 21st century is sustainable develop-
ment. For urban construction, it is also 
necessary to shift from the traditional high-
consumption development model to 
an efficient green development model. 
ñGreen buildingsò are the only way to im-
plement this transformation and are the 
development of architecture in the world 
today inevitable trend [1, 2]. 

A ñgreen buildingò is a building that 
maximizes the conservation of resources 
(energy, land, water and materials), pro-
tects the environment and reduces pollu-
tion throughout the life cycle of the build-
ing, and provides people with a healthy, 
suitable and efficient use of space, living 
in harmony with nature. 

The whole life cycle of a building re-
fers to the whole process including mate-
rial production, planning, design, con-
struction, operation and maintenance, 
demolition, reuse and disposal of 
the building. 

Due to geographical, conceptual, eco-
nomic, technological and cultural differ-
ences, there is no consensus on the precise 
definition of ñgreen buildingò at home 
and abroad. On the other hand, as ñgreen 
buildingò practices ecological civilization 
and scientific development concept, 
its connotation and extension are extremely 
rich and are evolving along with the pro-
cess of human civilization without any 
exhaustion, thus pursuing a so-called 

world-recognized concept of ñgreen build-
ingò is of little practical significance. 

As a matter of fact, like many other 
concepts, people can understand the essen-
tial characteristics of ñgreen buildingò 
from different time and space and from 
different perspectives. The reality is 
the same. There are, of course, some basic 
connotations that are recognized world-
wide. 

ñGreen buildingsò are usually recog-
nized by the world as having at least 
the following three basic connotations. 

1) Environmental conservation.
Conservation and environmental pro-

tection is to require people in the whole 
process of constructing and using 
the building to maximize the conservation 
of resources (energy saving, land saving, 
water saving, material saving), protect 
the environment, care for the ecology and 
reduce pollution, and reduce the load and 
impact on the earth's resources and 
the environment caused by the construction 
and use of human activities on the building 
to the minimum and the ecological recy-
cling capacity. 

We usually call buildings that are de-
signed and constructed in accordance with 
energy-efficient design standards to reduce 
energy consumption during use. This 
means that a ñgreen buildingò requires that 
it is also an energy-efficient building. 
However, energy-efficient buildings can-
not be simply equated with ñgreen build-
ingsò. 

2) Healthy and Comfortable.
Creating a healthy and comfortable liv-

ing and working environment is one of 
the basic requirements for people to con-
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struct and use buildings. It is to provide 
people with a healthy, suitable and effi-
cient activity space. 

3) Natural Harmony.
Natural harmony is to require people 

in the construction and use of buildings in 
the whole process, close to, care and care 
of people and buildings in the natural eco-
logical environment, will know the world, 
adapt to the world, care for the world and 
transform the world of natural harmony 
and peace of mind in unity, so that people, 
buildings and nature coexist harmoniously. 
Only in this way can we consider and co-
ordinate the economic benefits, social ben-
efits and environmental benefits; in order 
to achieve the national economy, human 
society and the ecological environment in a 
good and fast sustainable development. 

Because of the above connotation, 
some people call ñgreen buildingò as envi-
ronmental protection building, ecological 
building or sustainable building.  

Therefore, what we understand by 
ñgreen buildingò is a kind of multi-dimen-
sional green physical carrier constructed by 
people to maximize resource conservation 
and environmental friendliness in the 
whole life cycle for people to live in peace 
and use. The key reason why ñgreen build-
ingò is different from traditional building is 
that it stresses that the building is no longer 
isolated, static and purely the building it-
self, but a comprehensive, all-
encompassing, all-encompassing, univer-
sally connected, moving, changing and 
constantly evolving multi-faceted greening 
physical carrier [3, 4]. 

We have developed evaluation criteria 
for ñgreen buildingsò, which include gen-
eral principles, terminology, basic regula-
tions, safety, health and comfort, conven-
ience of life, use of resources, environment 
and innovation. (Fig. 1) 

Fig. 1. Green building evaluation standards. (Picture author Chen Yangyang) 

ςȢ !ÄÖÁÎÔÁges and dÉÓÁÄÖÁÎÔÁÇÅÓ
The concept of ñgreen buildingò can-

not be attributed to a fundamentally new 
direction in architectural, construction, 
urban planning activities, as well as sus-
tainable territorial development. Issues 
aimed at solving the harmonious interac-
tion of the artificial environment with 

the surrounding natural space were con-
stantly considered in the past and found, to 
one degree or another, a practical reflection 
ï depending on the social and technical-
technological state of each specific histori-
cal era. 

As a result of the completed industrial 
period of development and the process 
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of urbanization, problems associated with 
the following have sharply worsened: 

ï possible shortage of renewable re-
sources; 

ï a significant reduction in areas of the
planetôs surface suitable for life; 

ï environmental pollution of the planet;
ï revolutionary achievements in con-

struction materials science, engineering 
and technology; 

ï social demands for the formation of a
comfortable and safe space. 

The listed circumstances determine the 
main prerequisites and scale of application 
of ñgreen buildingò. 

The peculiarity of modern ideas about 
the organization of architectural space 
is expressed by the gradual but continuous 
involvement of the principles of ñgreen 
buildingò in architectural and construction 
(investment and construction) activities 
[5, 6]. 

The genesis of the term ñgreen build-
ingò can be characterized as the transfor-
mation of some initially exclusively eco-
nomic category of assessment of a capital 
construction project into a system of indi-
cators characterizing the features of the 
formation of the operational quality of 
construction products at all stages of 
the life cycle (Fig. 2) 

Fig. 2. The main stages of the life cycle of forming the quality of construction products [7] 
(Translator Chen Yangyang)

A key aspect contributing to the for-
mation and development of ideas, goals 
and objectives of ñgreen buildingò has be-
come the concept of the feasibility of solv-
ing issues of ensuring the quality of 
the architectural environment by adapting 
the formed artificial formations (individual 
buildings, structures, urban planning for-
mations, territories) to possible changes 
in the state of the natural environment ï 
in conditions of continuous decrease in 
the availability of consumed resources. 

The main task and target function 
of ñgreen architectureò is to fully reduce 
the level of consumed resources: energy 
and material (energy efficiency property), 
as well as reduce the negative environmen-

tal impact on the environment (environ-
mental friendliness property) [8, 9]. 

The criterion for creating or increasing 
the energy efficiency of a capital construc-
tion project is becoming one of the most 
significant indicators of operational effi-
ciency or operational quality of construc-
tion products. Currently, the concept of 
energy-efficient and environmentally 
friendly technologies, materials and struc-
tures intended for the formation of ñsus-
tainable architectureò objects is being im-
plemented in architectural and construction 
activities in the following main areas [10]: 

ī intelligent building; 
ī ñpassive buildingò; 

https://rjcst.ru/
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ï ñactiveò energy-efficient building (ac-
tive building); 

ī building with zero energy consump-
tion (net zero energy building); 

ī building of bioclimatic architecture. 
ñEcologicalò and ñenergy efficientò 

innovations, which form the basis for 
the formation of the operational quality of 
the above types of ñsustainable architec-
tureò objects, are implemented at all stages 
of the life cycle (Fig. 2) and are taken into 
account even after the demolition of 
the building, as a subject basis for the reuse 
of building materials and struc-
tures [11, 12]. 

Thus, in the course of implementing 
the concept of ñgreen buildingò in 
the modern sense, it is necessary to apply 
a systematic, interdisciplinary approach, 
which includes not only solving the prob-
lem of energy efficiency and minimizing 
environmental consequences, but also pro-
cedures related to the effective implemen-
tation of organizational and technological 
solutions, the formation and maintaining 
the established parameters of functional 
and technological processes and life pro-
cesses. 

Despite the fairly obvious advantages 
of the concept of ñgreen buildingò, the 
constant and continuous (on a wide geo-
graphical scale) growth of practical exam-
ples of the formation of energy-efficient 
and environmentally friendly capital con-
struction projects for various functional 
purposes, the process of development of 
sustainable architecture is accompanied by 
a number of conceptual problems [13, 14]. 

The first and most significant problem 
is the high capital costs of construction. 
The use of innovative materials, structures 
and construction technologies inevitably 
leads to significant financial and logistical 
costs. High operational quality and, ac-
cordingly, low maintenance costs and re-
source consumption can justify the initial 
costs over time, but it is the financial risks 

that are the most important factor accom-
panying ñgreen buildingò. 

The next most important factor is 
the increased level of requirements for 
the knowledge and competencies of spe-
cialists involved in the development and 
implementation of design solutions. For 
example, a modern architect is required 
to have a much broader and deeper level 
of knowledge and skills, both in the purely 
architectural and construction field, and 
in specific areas of knowledge that go be-
yond the scope of this professional stand-
ard but are absolutely necessary to achieve 
the established quality indicators of con-
struction products. Of particular im-
portance is the effectiveness of the for-
mation and conditions of interaction be-
tween specialists forming a temporary cre-
ative team of an investment and construc-
tion project. 

Despite the development of a fairly 
large number of scientific and theoretical 
works and experimental studies, to date 
there is no verified methodology for archi-
tectural and construction design, which 
includes a rational algorithm for solving 
urban planning, functional planning, con-
structive, economic and aesthetic problems 
that will lead to the achievement of 
the required performance indicators ñgreen 
buildingò projects. 

σȢ #ÏÎÃÌÕÓÉÏÎ
This article presents the results of 

an analysis of the current characteristics of 
the ñgreen buildingò concept. 

The results show that ñgreen buildingò 
have the following obvious advantages: 

1. High-cost performance
Research confirms that ñgreen build-

ingsò can save more than ten times 
initial investment ten years after comple-
tion. The investment turnaround period 
ranges from 10 to 80 years. 

An important key feature of ñgreen 
buildingsò is ensuring efficient use of re-
sources, which allows users to save more 
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Russian Journal of Construction Science and Technology, https://rjcst.ru/ 

Analysis of advantages and disadvantages  
of operational quality of objects "green building" 

!Òticle № υττυττϊȟ 
Vol. υτɉυ), 2τφψ 

6 ʠʟ 8 

by reducing operating and maintenance 
costs such as energy, water, etc. While 
a ñgreen buildingò may initially cost more 
than a regular building, the cost difference 
can usually be made up within 3ï4 years. 

Apart from this, it will also significant-
ly increase the income of building owners 
who collect rent from their buildings 
as they will have to spend less on mainte-
nance and earn more. 

2. Improve health
One of the goals of ñgreen buildingò 

is to improve the environment, including 
the air that the buildingôs residents breathe. 
Residents living in ñgreen buildingsò enjoy 
better health due to less exposure to air and 
water pollution. 

For example, most indoor pollutants 
are due to the materials used in decorating 
and constructing buildings, i.e. carpets, 
paints. Breathing in these pollutants 
is harmful to health and, over time, accu-
mulation of these pollutants can lead 
to serious health problems such as difficul-
ty breathing. 

On the other hand, people living 
in ñgreen buildingsò enjoy better health 
due to the safety of the building materials. 

3. Improve energy efficiency
Water and energy efficiency are one 

of the biggest advantages of ñgreen build-
ingsò ï energy efficiency can reduce 
the use of coal, an important source 
of electricity in the world. To preserve this 
natural resource, solar panels were in-
stalled to harness the power of the sun. 

The design of the building also allows 
enough sunlight to enter through the win-
dows, avoiding the use of artificial light-
ing, thus saving more energy. Efficient use 
doesn't stop at energy; water is also used 
efficiently to reduce waste. For example, 
water used in kitchens and bathrooms is 
filtered and treated with biofilters and then 
used to irrigate gardens. 

People can also reduce water con-
sumption by using new technologies, reus-
ing water and collecting rainwater. 

4. Better environment

According to the World Health Organ-
ization, air pollution kills about 7 million 
people each year. (Fig. 3) These statistics 
only show how bad our environment has 
become due to carbon dioxide emissions, 
trillions of gallons of untreated sewage 
being released into nature, and many other 
types of pollution. ñGreen buildingsò ef-
fectively reduce pollution through the ef-
fective use of natural resources. That is, 
reducing carbon dioxide emissions to help 
slow the rate of climate change. Further-
more, ñgreen buildingsò create a better 
environment and a less polluted world. It 
also promotes a better indoor environment 
through healthier indoor conditions such as 
lighting, air quality, etc. 

5. Higher market value
ñGreen buildingsò have high return 

on investment, low maintenance costs and 
high market value. While rent is set as 
a high value in the real estate market, sale 
value is much higher.  

6. Save water
In traditional buildings, one of 

the most serious wastes of natural re-
sources is the waste of natural rainwater. 
In ñgreen buildingsò, structures are used to 
collect rainwater and sewage. 

This device saves water for irrigation, 
gardening and toilet flushing. Rainwater is 
harvested to reduce localized flooding, 
thereby reducing waste entry into local 
water bodies and erosion. Driveways made 
of solid and porous materials can stop wa-
ter damage and contamination. 

7. Psychologically optimized 
environment 

ñGreen buildingsò are designed to 
maintain the existing environment and also 
improve the mental health of residents. An 
example will illustrate the problem. What 
sound would you like to wake up to ï 
chirping birds, rustling leaves, car horns, or 
a loud noise? 

ñGreen buildingsò are also designed to 
provide optimal sound presence, including 
appropriate sound insulation and acoustics. 

https://rjcst.ru/
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They are used to adapt and amplify natural 
sounds and eliminate harsh noises. 

For these reasons, ñgreen buildingsò 
are recommended for educational, 
therapeutic, and residential purposes. 

Fig. 3. World Health Organization statistics on annual deaths due to air pollution [15]

8. Protect the natural environment
ñGreen buildingsò protect the natural 

habitats of living things through their oper-
ations. This event promotes healthy habits 
among residents such as walking, exercise 
and other physical activities. It also attracts 
birds and other animals, creating an inte-
grated ecosystem throughout the area. 

Despite all its advantages, its practical 
implementation requires solving complex 
interdisciplinary issues related to: 

1. High capital cost
Despite the high returns over time, 

the initial investment remains a major issue 
for ñgreen buildingsò. Some people want 
to live healthily but cannot afford the ini-
tial construction costs. 

Depending on how much environmen-
tally friendly technology you want to in-
corporate into your building, the cost can 
vary greatly. 

However, the initial investment re-
mains high due to the unavailability of 

the resources required to construct ñgreen 
buildingsò. Therefore, the high cost of 
ñgreen buildingsò will be an issue you have 
to face when making decisions. 

It will be helpful to consider the initial 
cost of constructing a ñgreen buildingò and 
the total savings over time. 

2. Insufficient professional capabilities
of experts involved in the development 
and implementation of design solutions in 
the field of ñgreen building" 

For ñgreen buildingsò, finding profes-
sionals who understand both technical re-
pairs and initial construction can be a chal-
lenge. This industry is relatively new; 
therefore, you may have difficulty finding 
experienced workers to help you solve 
common problems in your building. 

3. Longer construction time
Building a ñgreen buildingò takes 

ñsomeò time. Before construction, a lot 
of work goes into planning and designing. 

https://rjcst.ru/


Russian Journal of Construction Science and Technology, https://rjcst.ru/ 

Analysis of advantages and disadvantages  
of operational quality of objects "green building" 

!Òticle № υττυττϊȟ 
Vol. υτɉυ), 2τφψ 

8 ʠʟ 8 

Building a green building can take up-
wards of 3 years because you must take 
into account the surrounding environment 

and various variables. Factors that allow 
achieving the required performance quality 
of ñgreen buildingò projects. 
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