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Abstract. The vector that defines the strategy of innovative development
of the construction industry in Russia consists riovjgling conditions for
increasing labor productivity, reducing energy intensity and prime cost of
construction process by means of introducing new institutional
mechanismsthat allow directing the development of the construction
complex to the implemetation of green construction(ecological
construction) investment project$oday, the conditions forperforming
green construction as an innovative and eneeffjcient solution of
environmental managemeptoblems are being provided in Rusk#ting

into account modern environmental requirements. The article discusses
some problemsnd issue®f greenconstruction consideringarchitecture

and constructioreas that araimed aterectionand operatin of buildings

with softimpact on the nater In order to ensure environmental safety, the
effectiveness of elaboration and implementation of investment projects for
green construction should be substantiated taking into account the
ecologicalandeconomic model of the life cycle based on the subject
oriented approach. Theresentscientific article defines the state and trend
of green construction development in thevéstmentandconstruction
sector, analyzes environmental safety and methoflscreating the
innovative green building development platform. The authecemmend
developinga methodological outfit to optimize the interaction of economic
entities of greenconstruction The optimization will help to assess the
effectiveness of improving the innovative green building platform and the
level of environmental safety.

1 Introduction

The May 3@, 2016 report of the Ministry of Construction, Housing and Utilities of the
Russian FederatioOn the development of the construction complex and improving urban
planning> describes the strategy for the innovative development of the construction
industrywith a focuson energysaving technologies and innovation at all stages of the life
cycle of a construction projedn recent yearsRussia government createnditions for

the implementation of ecological construction as an innovative and eefigjgnt

* Corresponding authoelenvoskr@mail.ru

© The Authors, published by EDP Sciences. This is an open access article distributed under the tteziGseafive
CommonsAttribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).



|
E3S Web of Conferences 91, 07010 (2019) https://doi.org/10.1051/e3sconf/2019%000
TPACEE-2018

solution to the problems of environmental management, taking into account modern
environmental requirements. In the ecologieabnomic model of the life cycle of a
“green” building (GOST R I1SO 9000 2015), the quality o projectdirectly depends on

the degree of innovation and innovativeness of both products and processes at the stages of
design, construction and operation.

If something can become the basis for sustainable competitiveness of a construction
company engaged irmgreen construction, it isonly innovations. The decreasing
opportunities to use traditional resources for economic growth bring to the forefront the
intensification of innovation activities as one of the factors for the successful functioning
and development afonstruction enterprises. The introduction of innovative elaborations in
the development of ecological construction largely depends on the effective interaction of
the subjects at all stages of the life cycle of the construction project.

In order to impree competitiveness and increase the level of environmental safety of
enterprises of the investment and construction complex, it is necessary to determine the
backup points for the growth of innovation in finished construction products. One of these
areas $ innovationactivities aimed atimplementation of ecological constructiqmojects
with taking into account the ecologieatonomic model of thieuilding’s life cycle.

Today the problem of the complexity of transformations associated with the
developmeniof green building does not have an integrated and methodologically sound
approach; therefore, there is a practical significance and relevance of this research topic.
The fragmentation and a certain inconsistency of the theoretical prerequisites for the
sutstantiation of the innovative basis of greesnstructionindicate the theoretical and
scientific need for a targeted study of this problem. The following scientists have elaborated
scientific and methodological foundations for the development of-tigtity green
constructionG. Ryabinin, E. Kulikova, N. KerrdR. Fokoy |. Yazhlev[1-5]. The authors
of the presenpaper have also dedicated itheorks to the issue o$ystematization of
institutional basis for innovative development of greenstructior[6-12].

The analysis of scientific, regulatory and methodological literature on the problems of
green construction indicates the absence a generally acceptedtrategy for its
development andhows thegaps in the legislation.

2 Materials and Methods

Today geen constructionis the most innovative segment of thenstructionindustry,
involving all available types of innovations. The formation of the innovation infrastructure
of greenconstructionthat isdirectly related to the neeaf developng and improing the
institutional frameworkwill contribute to the growth of competitiveness of construction
companies and enterprises interconnected with the construction industries. Green
constructionin Russia is practicallgtarting outbut demand intigrows in accordance with

the generally acg#ed tendency of increase émergy efficiency andverall development.

The mainstreamingof green constructionprocesses should be based primarily on the
optimization of the innovation platform, which ifeasoed byinnovative nature of the
development process of this type of construction. An innovative goeastruction
platform can be presented as a system of interconnections of business @mntitiekng
investors, customers, developers, contractors amds usf capital investmenprojects)
involved in theimplementation of innovative environmental solutions in construction. Such
interaction is based on thinciples of collective actionformed by the legal framework,
ecological culture and organizatioreahd economic mechanisms of all participaoitghe
innovation process at each stage of the ecological and economic model of the building life
cycle.
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The aim of the study is to provide methodological support for the effective development
of ecological consuction based on innovations, to identify ways of increasing the level of
environmental safety in the construction sector and to improve urban planning legislation.
The authors used regulatory and methodological documents in the field of construction and
innovation, the legislation of the Russian Federation and its constituent entities, statistical
materials, results of empirical researches and expert assessments as the information basis
for the study.

3 Results

The authors assume that the miosovatively promising segment of constructiodustry

is the sustainable development of green construction, which creates and borrows
innovations of all types. Green construction has two fundamental characteristics: ensuring
the conditions for a healthj)uman life and minimizing the human impact on the
environment. The mentioned characteristics are virtually supplemented by a number of
other criteria at different levels of agglomeration, forming the content of the concept of
green construction.

The fundanental feature of green construction is innovativeness. Green construction
creates an ecological living environment by means of introducing and developing various
types of innovations that make possible the development of environmental technologies
providing resource efficiency, zero waste and environmental protedtioovations in
their turn are impossible without a gecific institutional frameworkprovision of the
economic security of legal norms and interactions that form the innovation infrastructure
Thus, he development of innovation infrastructindluences eclogical technologies and
their developmerievel by direct or indirect way$witchingthe economy tohe innovative
basiswithout entailing serious consequences demahdsges inthe culure of consumer
consciousneswith afocus on meeting individual needs. Ittiee need that can be realized
based onthe concept of greeconstructiorwith the use of a subjectrientad approach at all
stages of the buildinlife cycle.

From the concept of the National Innovation System, as well as from the provisions of
the network effect theory, the conclusion can be made that the basis for the development of
green construction is its innovation platform. Such an innovation platforriesng set of
network interactions of entities, united by the aim of cooperative activities for achieving the
effective development and implementation of the innovation process of green construction.
The infrastructure (constituent entities and their eognointerrelations), standards and
regulations of cooperation (town planning legislation, regulatory and technical
documentation, standards, cooperation culture and traditions) constitute the innovation
platform. The innovative greerconstructionplatformis not just a number afompanies
performingcertain functions, but a system ioterrelationsbetweenthese entitiegluring
the implementation of innovative environmental standards in design, construction and
operation (ISO 14000, BREEAM, LEED, etc.) bdsm the principles ofooperation

Therefore, the provisions comprised in the Conception of developing the construction
industry up to 2030, which points out insufficiently coordinated actions of the main
participants of the innovation process in construction (the government, business, self
regulating organizations, development institutes, industry research centers and educational
institutions) are particularly relevant.
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4 Discussion

Today poblems of environmental safety aessentialfor the humanity. Anthropogenic
factors of construction processeasertainly adversely affect the environment. The most
serious impact on the ecosystem is exerted by industrial wastes entering the external
environmentin forms ofgases, fumes, solid wastegter dischargesvaste of power and
thermal stations; household wastehe impossibility of recycling such construction waiste
one of the most important problemEhe problem of managing construction wastenot
paid with due attention in the overwhelming majority of the constituent entifiékeo
Russian FederationThe central region of Russig an exceptionbecauseregulatory
documents concerning thteeatment ofconstruction and demolition waste have already
been developedhere In addition such regulations propose ways to resolve lprob
arisingwhen controllingconstruction waste.

It results in another problem of ensuring environmental safety in construction: the
problem of insufficient regulatory control of this type of activity. Despite the fact that
Russiahas theTown PlanningCode, whichwas supposed teegulateall issues related to
the construction, the normsoncerningenvironmental safgtin construction do not have a
selfcontainedarray and aréisparatelyscattered across the entire regulatory framework.

Table 1 provideinformation on the commissioning of buildings in Russia

Table 1. Commissioning of buildingscertain production capacities, residential houses, social and

cultural facilitiesin Russia

2000 2010 2014 2015 2016
Buildings, total, 1197 216.5 304.2 306.4 278.3
thou.
including
residential 110.8 201.7 283.0 286.1 259.5
non residential 8.9 14.8 21.2 20.3 18.8
of which:
- industrial 2.2 2.7 3.4 3.1 2.9
- agricultural 1.2 1.8 2.3 25 2.7
- commercial 1.9 4.4 7.9 7.2 6.1
- administrative 0.8 1.4 1.3 1.2
- educational 0.6 0.5 1.1 1.2 0.7
- healthcare sector 0.7 0.7 0.7 0.8 0.7
- other 2.3 3.9 4.4 4.2 4.5
Gross volume of 172.4 397.4 317.8 622.8 608.5
buildings, total, min.
m2
including:
residential 131.6 271.8 404.4 415.7 400.4
nonresidential 40.8 125.6 213.4 207.1 208.1
of which:
- industrial 13.1 40.7 55.1 48.8 455
- agricultural 4.8 14.0 245 27.3 34.7
- commercial 3.7 32.0 70.5 72.0 65.4
- administrative 6.4 11.2 10.0 9.6
- educational 6.7 8.2 17.1 195 14.8
- healthcare sector 5.2 5.9 3.5 4.0 4.7
- other 7.3 18.4 315 25.5 33.4
Gross floor area of 44,7 91.5 138.6 139.4 135.8
buildings, total, min.
m2
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including:

residential 36.4 70.3 104.4 106.2 103.4
non residential 8.3 21.2 34.2 33.2 324
of which:

- industrial 2.0 4.3 5.2 4.8 4.6
- agricultural 1.2 3.3 4.6 5.1 5.8
- commercial 0.9 5.4 12.0 11.6 10.2
- administrative 1.5 25 2.1 1.9
- educational 15 1.8 3.9 4.5 3.3
- healthcare sector 1.2 1.4 0.8 0.9 1.1
- other 1.5 3.5 5.2 4.2 5.5

In 2017, 272.6 thousand buildings were commissioned. Their total construction volume
amounted to 599.4 millioequaremetersithe total areavas137.3 million square meters. Of
the buildings commissioned in 2017, residential builditoggped 93.1%in 2016 93.3%).
In 2017, 1,139.0 thousand new apartments with a total area of 79.2 maijlimme meters
were built on the territory of the Russian Federatiinthe expense ddill sources of
financing, which is respectively lower than in 2016 by 2.4% and 113&ble 2 provides
information on thewvork scopeperformed by thaype of activity«Constructiom in Russia

for 20162017
Table 2. Thework scopeperformed by the activitiype "Construction” in Russia for 2015017.
Constituent entity 2016 min 2017
rubles min. rubles %to
2016
Totally in Russia 72042350 75459123 98.6
Central Federatlistrict 18421187 19308331 992
Northwestern Federalistrict 11548491 10931562 878
Southern Federalistrict 5550311 6283206 1062
North Caucasus Fedemibtrict 2719141 2903144 1024
Volga Federadlistrict 13075406 12898649 939
Ural federal district 8544426 8716377 988
Siberian Federalistrict 78988% 7883634 929
Far Eastern Federdistrict 4284168 4956872 1092

Significant decline in housing construction compared to 2016 is observed in the Omsk
region— by 40.7%, in the Novgorod regienby 36.0%, in the Jewish autonomous region
by 33.6%. In 2017, in 4 constituent entities of the Russian Federation, the vofume
commissioned housing increased by more than 25% compared to 2016, of which in the
Republic of Crimea- by 2.9 times, Ivanovo Regionby 1.9 times, Chukotka Autonomous
region— 1.7 times, the Republic of Kalmykial.4 times.

In 2017, individualdevelopers commissioned 242.7 thousand residential buildings with
a total area of 33.0 million square meters, which is more than in 2016 by 3.8%. In addition,
the share of individual housing construction of the total amount of residential buildings
commisgned increased and amounted 41.6% in 2017 against 39.6% in 2016.

Among the constituent entities of the Russian Federation in 2017, the largest volumes of
housing construction were performed in the Moscow region, where the commissioned
housing amounted 13% of the total area commissioned in Russia, in Krasnodar region
6.0%, Moscow 4.3% , St. Petersburg 4.5%, the Republic of Bashkortostar3.1%, the
Voronezh Region- 2.1%, the Republic of Tatarstan 3.0%, the Rostov Region 2.9%,
the NovosibirskRegion—- 2.2%, the Leningrad Region3.3%, Sverdlovsk Region 2.7%,
the Republic of Dagestan2.5%, the Samara regier2.3%. Cumulatively, in these regions
of the Russian Federation, more than half of the total housing area commissioned in Russia
wasbuilt.
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In accordance with international standards of green constructstification of key
projectshas becomen integral part of such lardgandmark projects agSochi2014,
FIFA-2018 stadiums, Skolkovo Innovation Centers, Expo 2@%mart City in Kazan and
others. Moscow and the Moscow Region account for 60% of the total number of certified
projects St. Petersburg ranks secamith 18 objects: by BREEAM and 11lby LEED, and
Sochiranks third with7 certified buildings.

Complication of thesituation in the environment, global environmental pollution and
global warming becomehé incentive for the operational development of green
construction The main aim of the industry under consideration is ¢due the
consumption of energy and materialsourceswithin the whole life cycle of a building
from choosing a&iteto itsdemolition ando enhanceomfortable conditions of the internal
environmenby means of using green technologies.

5 Conclusions

Today, environmental innovation solutions usedhe construction industry are becoming
increasingly popular. Green building is a promising directibthe constructionindustry.

The prevalence okgreen building erectionis caused byigh performance characteristics
that meet international environmental standards for construction. To date, there are the
latest environmental developmeritsat helpconstructioncompanies tcstart elaborating
large-scaleprojectsof individual and publiagreen buildings.

The problem of insufficient regulatorgontrol of this activity type restrains the
development of greenonstructionin Russia. To eliminate such a legislatigap there
should be developedh system of engineering and environmental support for the
construction complex anfibr the functioning of all construction projects. The legaks
areformed due to the timely and rapid development of gmestructiorstandards, clearer
mechanisms for aordinating work on state order, as well as the possibility of using
innovative materials and technologies that do not calmstructionsfrom the side of
expertizing bodies.

Further development of thgresenttopic can be focused on working omethodsfor
estimation of economic and social effect of green building projects, as welbras
specification of the subject compositifor the innovation platformand onclarification of
the specifics and criteria for the effectiveness of interaction betthesubjects.
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