Analysis of green building standards in Russia and the effectiveness of their use

Velmozhina Ksenia Alekseevna
Bachelor
Peter the Great St. Petersburg Polytechnic University
Russkova Irina Germanovna
Candidate of Technical Sciences, Associate Professor
Peter the Great St. Petersburg Polytechnic University

Abstract. Every year the negative impact of construction on the environment is becoming
more and more evident. These are: degradation of vegetation cover, waste problem, atmospheric air
pollution, as well as a number of other environmental problems. In order to reduce the impact of the
construction industry on the ecological situation of cities and to control the impact of construction
on the environment various systems of certification of buildings have been created. In this article an
analysis of environmental standards, as well as an assessment of the implementation of "green™
construction in Russia was made. Based on the findings a number of recommendations have been
developed, the implementation of which would increase the number of "green" buildings in our
country.
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Introduction

The rapid urbanization of cities, the development of industry and the introduction of new
technology in operation have a negative impact on the environment [1]. The construction industry,
as one of the leading sectors of the economy in the Russian Federation, is constantly improving and
developing, which leads to the introduction of modern construction technologies, as well as the use
of the latest materials. Only in St. Petersburg by the end of 2019, 3.47 million m2 of housing was
commissioned [2]. However, only a few construction companies care about the environmental safe-
ty of the city.

The relevance of this work is that every year in urbanized cities there is a huge number of
new implemented construction projects. Due to the high demand for the construction industry in the
modern world, it is possible to identify a number of environmental problems directly related to con-
struction. These include: problems arising during construction (depletion of mineral reserves, deg-
radation of vegetation cover) and problems arising during operation (the problem of waste, atmos-
pheric air pollution, violation of the hydrological regime of the city).

Environmental safety is the state of protection of the natural environment and vital human
interests from the possible negative impact of economic and other activities, emergencies of natural
and man-made nature and their consequences [3] One of the main directions of environmental safe-
ty is environmental control [4]. In order to reduce the impact of the construction industry on the
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tems of certification of buildings have been created. Buildings certified under these systems are
commonly referred to as "green", and the direction of construction involved in the design, construc-
tion and commissioning of "green" buildings - "green construction” (green buildings). For the first
time this type of construction was applied in the U.S. in the early 70s [5]. This technology is not
widespread, but in connection with the official support of environmental movements at the state
level at the end of the 20th century construction of houses using environmentally friendly materials
has become in high demand. However, in Russia this technology began to be used with a delay.

Purpose of the study — to establish the assessment of the implementation of "green” con-
struction in Russia and the formation of a number of recommendations, the introduction of which
would simplify the process of environmental certification and in the future would increase the num-
ber of "green” buildings in the country.

Materials and methods

In the course of this work, the environmental standards currently in force in Russia were
studied and analyzed. Also, statistical information on the number of green buildings in the country
was analyzed and summarized. Generalization and specification of the information received al-
lowed to compile a number of measures, the implementation of which would increase the number of
green buildings in Russia.

Results and discussion

All over the world there are various standards governing the “green™ construction. At the
moment in 24 countries there are 32 standards for assessing the impact of construction and reducing
the negative impact on the environment [6]. For example, the Australian standard Green Star, the
German standard DGNB and many others. However, when developing and implementing their own
standards for assessing the quality of construction, most countries are guided by two international
standards LEED and BREAM.

Both BREEAM and LEED carry a lot of weight in the field of green building certification,
but each certification system has its own strengths and weaknesses. Table 1 shows the advantages
and disadvantages of each certification system.

Table 1
Advantages and disadvantages of LEED and BREEAM
Advantages Disadvantages
LEED BREEAM LEED BREEAM
1 International Ability to adapt the | Adapted only to U.S. Weak marketing

promotion system system of standards economic realities campaign
to the economic re-
alities of different




countries

Universal approach
to many construction
sites

Ability to assess
buildings based on
its individual charac-
teristics

Relationship of func-
tional purpose with
the architectural
forms of the object

High cost of obtain-
ing a certificate

Based on interna-
tional Ashrae tech-
nical standards

Provides high quality
because it is based on

High requirements
for the execution of
documents

Serious requirements
that do not allow for
deviations

British quality stand-
ards

As can be seen from Table 1, the LEED system is most often used to evaluate buildings in
the U.S. and other foreign countries because of its adaptation to the economic realities of the United
States. Due to the fact that LEED has a unified approach for the evaluation of different types of ob-
jects, it is very important to link the functional purpose with the architectural forms of the object,
which makes it less flexible than BREEAM. However, due to this there is an opportunity to reduce
costs for the developers themselves. BREEAM is a more flexible certification system, due to the
possibility of individual assessment of buildings, but due to the weak marketing campaign and high
requirements for the assessed objects of construction, it is not as popular as LEED.

In Russia, "green" construction is not regulated by any special regulations, resulting in dif-
ficulties even at the design stage of "green™ houses. In addition, Russia does not yet have a suffi-
cient number of specialists who would ensure the functioning of all kinds of ecosystems in new
houses [7]. In 2009, in our country the "Green Building Council™ was created, which at the begin-
ning of its development was responsible for the regulation and evaluation of buildings designed and
implemented in the Russian Federation under BREEAM and LEED standards. Subsequently this
non-commercial partnership set out to create its own "green building™ assessment system, based on
the sections in the LEED standards.

As a result of the activities of this working group, in February 2010 the Federal Agency for
Technical Regulation and Metrology registered the first Russian national voluntary certification
system for real estate - "Green Standards".

Since April 2011 the second, improved version of the System of voluntary certification of
real estate objects, "Green Standards" [8].

A comparison of the standards created by the "Green Building Council” and the sections in
LEED is shown in Fig. 1.
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Figure 1. Composition of sections of the LEED and "green" standards

Certification for compliance of the property with the approved requirements of "Green
Standards" is carried out by accredited organizations authorized to conduct certification within the
System.

According to the results of the examination, the customer is issued a certificate of con-
formity, which, depending on the rating points can be "simple”, "silver”, "gold" and "platinum".

Availability of a certificate confirms that the building structure is the most comfortable for
living working, uses environmentally friendly materials and advanced energy-efficient and other
resource-saving technologies, and is provided with the most convenient and accessible infrastruc-
ture. All these factors increase the value of a square meter for the purposes of sale/lease, and there-
fore reduce the payback period of the facility and increase the attractiveness of investments for po-
tential investors.

The system of voluntary environmental certification is shown in Figure 2 and Figure 3.
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Figure 3. Structure of the certification system [9]



At the moment, the main document regulating this direction of construction in our country
IS GOST R 54964-2012 "Conformity Assessment. Environmental requirements for real estate ob-
jects". This state standard came into force in March 2013. National standard was compiled in ac-
cordance with the following list of international standards I1SO:

— 1SO 15392:2008 "Sustainability in Building Construction. General Principles.”

— ISO/TO 21929-1:2006 "Sustainability in the construction of buildings. Sustainable indi-
cators. Part 1. Basis for the development of indicators for buildings”;

— 1SO 21930:2007 "Sustainability in the construction of buildings. Environmental declara-
tion of building products™;

— ISO/TO 21931-1:2010 "Sustainability in the construction of buildings. Fundamentals of
methods for evaluating the environmental performance of construction work. Part 1. Buildings".

Environmental requirements for real estate objects are defined by a set of the following 9
basic categories:

— environmental management;

— infrastructure and quality of the external environment;

— architectural quality and layout of the object;

— comfort and ecology of the internal environment;

— quality of sanitary protection and waste management;

— water management and storm water management;

— energy saving and energy efficiency;

— environmental protection during construction, operation and disposal of the facility;

— life safety [10].

Due to the fact that the requirements of national standard are recommendations, their com-
pliance is often neglected. This is due to a number of difficulties faced by developers in our country.
This is a relatively low price for electricity, and low or no motivation to introduce energy saving
measures in domestic companies, the high cost of implementing innovative building and operating
technologies, as well as the limited financial resources of companies.

However, even despite all the difficulties, there are projects in Russia that have been able
to pass environmental certification. Many companies in Russia are now interested in obtaining in-
ternational environmental quality certificates, as this is a huge step for a company to enter the inter-
national market. A big role in increasing the number of certified facilities in Russia was played by
the Olympic Games in Sochi in 2014 and the World Cup, held in our country in 2018, because one

of the prerequisites for these events was the presence of an international environmental certificate



for the sports facilities used. These include the reconstruction of the Luzhniki stadium in Moscow in
2017, which received the "Certified" status under the BREEAM system, and the educational and
administrative building of the Russian International Olympic University in Sochi, which received
the "Very Good" status under the BREEAM system, and some other construction projects. Accord-
ing to Knight Frank (a real estate and consulting agency for residential and non-commercial real
estate), there will be a total of 177 green buildings in Russia in 2020. This number is incomparably
low, especially considering that there are 120,000 "green" buildings in the world [11].

In the Russian market, most of the buildings with any of the environmental certificates be-
long to the segment of offices - 39% of the total number of "green™ buildings. In second place is
retail real estate - 24%. In third place in Russia are warehouse and industrial buildings - 19%. A
similar structure is observed in Moscow, where offices are the absolute leaders with a share of 80%
(Fig. 4) [12].
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Figure 4. Structure of the number of green buildings by real estate segment [12]

It should be noted that all office buildings with one of the certificates under consideration

are located in Moscow (83%) or St. Petersburg (17%). There are no such objects in the regions.



That is why we propose a number of measures whose introduction would simplify the pro-
cess of environmental certification and in the future would increase the number of "green” buildings
in Russia:

1. Introduction at the state level of mandatory regulations related to the design, construc-
tion and operation of "green” buildings.

2. Support for developers from the state. This item includes both financial aid to construc-
tion companies when designing and implementing "green™ buildings, and economic protection for
companies who decide to build environmentally friendly facilities.

3. Increasing the interest of buyers by informing them in the field of “"green™ construction.
The implementation of this measure provides an opportunity to reduce costs for developers by in-
creasing the price of environmentally friendly housing. However, the implementation of such a step
is only possible if the buyers will agree to pay for environmentally friendly materials used during
the construction of facilities, as well as additional costs arising during the operation of energy effi-
ciency systems of the building (the use of motion detectors, detectors of fire [13], collecting rainwa-
ter and melt water for watering lawns and green spaces, the implementation of construction waste
processing system, reducing heat loss [14], etc.).

4. Protecting the interests of investors and increasing the interest of shareholders.

Conclusion

Thus, in the course of this work an analysis of existing global and domestic environmental
standards used to evaluate "green” buildings. As a result of comparing the number of implemented
"green" facilities in Russia with the global indicators, it was concluded that it is necessary to intro-
duce measures, the implementation of which would increase the number of environmentally safe
facilities in our country. Such measures include: the creation of new regulations governing "green”
construction, which would be mandatory; state support for construction companies, shareholders
and investors; improving environmental literacy of the population in the field of "green™ construc-

tion.

References

1. Fomina A.Ju., Piskareva I.A The problem of ecology and assessment of the aquatic envi-
ronment during the construction of bridges. Jekologija i resurso i jenergosberegajushhie tehnologii
na promyshlennyh predprijatijah, v stroitel'stve, na transporte i v sel'skom hozjajstve [Ecology, re-
source-saving and energy-saving technologies in industrial enterprises, construction, transport and
agriculture], 2015, no. 15, pp. 111 115. (In Russian).



2.V Peterburge sdano v jekspluataciju 3,47 min kv.m zhil'ja po itogam 2019go. Kto iz zastro-
jshhikov vyshel v lidery? | kakie novostrojki nam zapomnilis'? [3.47 million m? of housing was
commissioned in St. Petersburg in 2019. Which of the developers came out in the leaders? And
which new buildings were most memorable?] Available at: https://nsp.ru/744 ponastroili tut (ac-
cessed 10 February 2021).

3. Jekologicheskaja bezopasnost' [Environmental safety] Available at:
http://www.infoeco.ru/index.php?id=58 (accesed 30 March 2021).
4. Jekologicheskaja bezopasnost' [Environmental safety] Available at:

https://neftegaz.ru/tech library/ekologiya pozharnaya bezopasnost tekhnika bezopasnosti/141902
ekologicheskaya bezopasnost/ (accessed 30 March 2021).

5. Docenko M.A. Green Construction in Russia. Prioritetnye napravlenija razvitija nauki i
tehnologij [Priority areas of science and technology development], 2015, no. 18, pp. 3-5. (In Rus-
sian).

6. Rahmayanti, H., Maulida, E., & Kamayana, E. (2019). The role of sustainable urban
building in industry 4.0. Paper presented at the Journal of Physics: Conference Series, 1387(1)
d0i:10.1088/1742 6596/1387/1/012050.

7. Jekodevelopment: pochemu zelenoe stroitel'stvo v Rossii vse eshhe ne stalo massovym?
[Ecodevelopment: why has green building in Russia still not become a mass phenomenon?] Availa-
ble at: https://www.garant.ru/article/1291287/ (accessed 21 March 2021).

8. Zelenye standarty [Green Standards] Available at:
https://www.mnr.gov.ru/activity/directions/zelenye_standarty/ (accessed 11 April 2021).

9. Sistema dobrovol'noj sertifikacii [Voluntary certification system] Available at:
https://www.mnr.gov.ru/activity/directions/zelenye_standarty/sistema_dobrovolnoy_sertifikatsii/?sp
ecial_version=Y (accessed 11 April 2021).

10. State Standart 54964-2012. Compliance assessment. Environmental requirements for real
estate. Moscow, Standartinform Publ., 2012, 36 p. (In Russian).

11. Pandemija zadala novye trendy v jekostroitel'stve: chto vnedrjajut developery [The pandem-
ic has set new trends in green building: what developers are implementing] Available at:
https://realty.rbc.ru/news/5fd3194a9a7947115ccfod7a (accessed 26 March 2021).

12. Kolichestvo «zelenyhy» zdanij v Rossii vyroslo v 6,5 raz za 6 let [The number of "green™
buildings in Russia has increased 6.5 times in 6 years] Available at: https://cre.ru/analytics/78471
(accessed 11 April 2021).

13. Avdeeva, M., Uzun, O., Borodkina, Y. Simulation of the evacuation process at various eco-
nomic facilities using the Anylogic software product (2020) E3S Web of Conferences, 175, Ne
11031 DOI: 10.1051/e3sconf/202017511031.

14. Kulikov, A., lvanova, I., Russkova, I., & Veber, J. (2019). The criteria for evaluation of
efficiency of heat technical installations considering general energy costs with the aim of increasing
their environmental friendliness and reducing negative effect on the environment. Paper presented
at the E3S Web of Conferences, 140 DOI:10.1051/e3sconf/201914008010.



