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The construction industry plays an important role in achieving the UN Sustainable Development Goals
and reducing the impact on climate change through the introduction of green building principles. So the
article has been devoted to this type of construction as an important area of sustainable development.

The interaction of climate change and construction activities has been substantiated in the article. Tasks
and principles of sustainable construction have been analyzed. The economic, ecological and social benefits
of green construction have been studied. The difference between traditional and green construction has
been described. The current state of development of sustainable construction in Ukraine and the world
has been considered. Prospects for green construction in Ukraine have been identified. The urgency and
necessity of its implementation in our country have been proved.
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INTRODUCTION

Global climate change is one of the biggest
problems of the modern world which is a threat
to the environment, the economy and human
health. As global warming affects all spheres
of human life and activity, therefore immedi-
ate response measures must be introduced to
mitigate the effects of climate change and also
improve the ability to adapt to climate-related
hazards and natural disasters. If we do not take
action now we will soon be close to the limit when
global climate change can no longer be stopped
and future life on Earth will be threatened.

One of the main sectors of the economy,
which significantly affects the climate, is con-
struction. It requires the use of a large number
of different natural resources, whose production
often has a negative impact on the environment
and the course of climate change. In addition,
the construction industry is a significant source
of emissions of harmful substances, greenhouse
gases, etc. At the same time construction and
construction industries as a whole are directly de-
pendent on a number of climatic factors (fig. 1).

The construction industry needs urgent
adaptation to the existing and expected risks due
to global climate change. Most of the buildings in
operation today were designed and built on the
basis of climatic parameters that characterized
the conditions of the middle of last century, and
in modern conditions of extreme climatic loads
increases the likelihood of destruction, accidents
and catastrophes[1, p. 64].
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In thisregard, at the global level there is the
concept of green building or sustainable building,
which aims to reduce the consumption of energy
and material resources, as well as to reduce the
harmful effects of construction on human health
and the environment [2, p. 18].

The construction sector plays a key role
in achieving the UN Sustainable Development
Goals, given the significant economic, environ-
mental and social impacts and benefits associated
with construction products, buildings and infra-
structure assets over their life cycle. The World
Green Building Council supports the United Na-
tions Sustainable Development Goals, which
identify ways to grow economically in the face
of global climate change under the motto «pro-
mote prosperity while protecting the planet».
The introduction of innovative green building
technologies allows not only to save energy, wa-
ter, resources and reduce carbon emissions but
also to spread advanced knowledge, create new
jobs, strengthen communities, improve health
and well-being and much more [1, p. 65].

Therefore, the purpose of this research is to
clarify the key characteristics of green building
as one of the areas of sustainable development
today.

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

The construction industry has a huge nega-
tive impact on the environment. Green construc-
tion as a modern approach to construction can
make the building resource-saving, as comfor-
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BUILDINGS USE:
40% of energy
14% of drinking water
40% of raw materials

INDUSTRY RESPONSIBLE FOR:
33% of greenhouse gases
50% of waste in landfills
25% of harmful emissions
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Fig. 1. Interactions between climate change and construction
Source: [1, p. 62].

table as possible and with minimal impact on
the environment.

Such scientists as Kryvomaz T.I., Savchenko
A .M. [1], Orlovska Yu.V., Vovk M.S,, Chala V.S,
Mashchenko S.O. [2], Bilyk O.A. [3], Orlovska
Yu.V.,, Yakovyshyna T.F., Orlovskyi Ye.S. [4],
Mashchenko S.0O., Vovk M.S., Aliiev R.A. [5], Da-
nyliuk M.M., Dmytryshyn M.V. [6] and others
devoted their research works to the issue of green
building.

Taking into account the level of develop-
ment of ecological construction in the world and
especially in Ukraine, we can draw conclusions
about the need to study the features of aspects
of this type of construction, as they still remain
relevant and require new research.

The aim of research work is to explore green
building as one of the areas of sustainable develop-
ment (its essence, tasks, principles, advantages,
current state and prospects of development in
the world and Ukraine).

MATERIALS AND RESEARCH METHODS

The theoretical and informational basis
of the study is the scientific works of domestic
scientists in the field of green building as one of
the key areas in achieving the UN Sustainable
Development Goals and the collected data from
the World Green Building Council.

Research methods such as comparison,
analogy, induction and deduction, systems analy-
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sis and systems approach were used to solve the
tasks.

RESULTS AND DISCUSSION

Sustainable building or green building is
the result of a design philosophy that makes a
building resource-efficient, most comfortable
and with minimal impact on the environment.
In other words, each stage of green construction
is carried out in accordance with environmental
expediency. Usually green building methods can
be integrated at any stage of construction: from
design and construction to reconstruction and
destruction. However, the greatest benefits can
be derived if an integrated green approach is
applied from the early stages of the construction
project [3, p. 53].

Green construction expands and comple-
ments traditional construction and indeed has
a number of advantages. Table 1 shows this in
more detail.

It is clear that the cost of building a green
structure may be higher than its construction
in the traditional format, but operating costs,
depending on the design solutions, are 50—90%
lower [3, p. 55].

The practice of green building expands and
complements the classic building design with
the concepts of economy, usefulness, durability
and comfort, and the construction and operation
process — by reducing the negative impact of
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Table 1

Comparative characteristics of traditional and green construction

Indicators Green construction Traditional construction
Electricity consumption Low High
Indoor environmental quality | Very high High
Emission level Low High
Waste management system Highly effective Effective

Building materials

Environmentally-friendly

Environmentally-unfriendly

Design practices Complex

Normal

Feasibility

>5% above the threshold

threshold value

Source: [3, p. 54].

the structure on the environment and human
health. Although new green building technolo-
gies are constantly changing and improving,
the main tasks of green building are [4, p. 368]
(fig. 2):

The development and implementation of
green building standards stimulates the devel-
opment of business, innovative technologies and
economy, improves the quality of life of society
and the state of the environment. The imple-
mentation of the principles of green building will
enable the transition to a green economy, which

is a part of the concept of sustainable develop-
ment and has considerable potential. It allows
solving current global problems and solving very
specific problems: resource saving, improve-
ment of financial and economic performance
of economic entities, reduction of costs of home
maintenance, reducing financial risks and costs
in the construction and maintenance of buildings,
reducing the cost of recycling waste from the
construction industry, attracting more invest-
ment to the regions through the promotion of
green building [6, p. 156].

MAIN TASKS OF GREEN BUILDING

\ A

(sun, wind, water)

Improving the efficiency of the use of natural and renewable resources

\ A

Greenhouse gas emission reduction

\ A

residential buildings

Increasing the share of renewable energy sources (sun, wind, water) through
integration into the process and use in the operation and maintenance of green

\ A

Reduction of negative impact on human health during a stay in a residential
building (for the entire building life cycle) through the use of the latest, energy-
saving, natural and safe materials

\ A

sources

Reducing grid loads through the introduction and use of renewable energy

Reduction of operating costs

Y

Fig. 2. The main tasks of green building
Source: developed by the author based on [5, p. 224].
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[ MAIN PRINCIPLES OF GREEN BUILDING ]
N
[optimal choice of place, inclusion of building in common landscape, environment and transport infrastructure ]

south orientation of windows for maximum use of solar energy and daylight
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preference for local materials

harmless automated heating systems

efficient water use, water reuse

beneficial effects on health and well-being

convenient maintenance of buildings

reducing the amount of solid waste during demolition and dismantling of the building
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Fig. 3. Main principles of green building
Source: developed by the author based on [3].

There are the main principles of green
building (fig. 3).

The main instrument for implementing
green building principles into real estate projects
is the so-called green building certification sys-
tems. In international practice there are several
independent green building certification systems
such as Leadership in Energy and Environment
Design (LEED), the USA; Building Research
Establishment Environmental Assessment
Method (BREEAM), the UK. These standards
are based on standards for the use of building

BENEFITS

materials, water, energy and land. Certified
buildings cause minimal environmental pollution
[6, p. 158].

The world over, evidence is growing that
green buildings bring multiple benefits. They
provide some of the most effective means to
achieving a range of global goals, such as ad-
dressing climate change, creating sustainable
and thriving communities, and driving economic
growth. The benefits of green buildings can be
grouped within three categories: environmental,
economic and social [7]:

OF GREEN BUILDING

"\

SOCIAL

ECONOMIC

ENVIRONMENTAL

Fig. 4. Benefits of green building
Source: developed by the author based on [7].
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Environmental benefits

One of the most important types of benefit
green buildings offer is to our climate and the
natural environment. Green buildings can not
only reduce or eliminate negative impacts on
the environment, by using less water, energy or
natural resources, but they can — in many ca-
ses — have a positive impact on the environment
(at the building or city scales) by generating their
own energy or increasing biodiversity [7].

At a global level [7]:

¢ The building sector has the largest po-
tential for significantly reducing greenhouse
gas emissions compared to other major emitting
sectors — UNEP, 2009.

* This emissions savings potential is said to
be as much as 84 gigatonnes of CO, (GtCO,) by
2050, through direct measures in buildings such
as energy efficiency, fuel switching and the use
of renewable energy — UNEP, 2016.

* The building sector has the potential to
make energy savings of 50% or more in 2050, in
support of limiting global temperature rises to 2°C
(above pre-industrial levels) — UNEP, 2016.

At a building level [7]:

* Green buildings achieving the Green Star
certification in Australia have been shown to
produce 62% fewer greenhouse gas emissions
than average Australian buildings, and 51% less
potable water than if they had been built to meet
minimum industry requirements.

* Green buildings certified by the Indian
Green Building Council (IGBC) results in energy
savings of 40—50% and water savings of 20—30%
compared to conventional buildings in India.

* Green buildings achieving the Green Star
certification in South Africa have been shown to
save on average between 30—40% energy and car-
bon emissions every year, and between 20—30%
potable water every year, when compared to the
industry norm.

* Green buildings achieving the LEED cer-
tification in the US and other countries have been
shown toconsume 25 per centlessenergyand 11 per
cent less water, than non-green buildings.

Economic benefits

Green buildings offer a number of economic
or financial benefits, which are relevant to a
range of different people or groups of people.
These include cost savings on utility bills for ten-
ants or households (through energy and water
efficiency); lower construction costs and higher
property value for building developers; increased
occupancy rates or operating costs for building
owners; and job creation [7].

At a global level [7]:

Global energy efficiency measures could
save an estimated €280 to €410 billion in savings
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on energy spending (and the equivalent to al-
most double the annual electricity consumption
of the United States) — European Commission,
2015.

At a country level [7]:

Canada’s green building industry generated
$23.45 billion in GDP and represented nearly
300,000 full-time jobs in 2014 — Canada Green
Building Council / The Delphi Group, 2016.

Green building is projected to account for
more than 3.3 million U.S. jobs by 2018 — US
Green Building Council / Booz Allen Hamilton,
2015.

At a building level [7]:

Building owners report that green buil-
dings — whether new or renovated — command
a 7 per cent increase in asset value over traditio-
nal buildings — Dodge Data & Analytics, 2016.

Social benefits

Green building benefits go beyond econom-
ics and the environment, and have been shown to
bring positive social impacts too. Many of these
benefits are around the health and wellbeing of
people who work in green offices or live in green
homes [7].

* Workersin green, well-ventilated offices
record a 101 per cent increase in cognitive scores
(brain function) — Harvard T.H. Chan School
of Public Health / Syracuse University Center
of Excellence / SUNY Upstate Medical School,
2015.

* Employees in offices with windows slept
an average of 46 minutes more per night —
American Academy of Sleep Medicine, 2013.

* Research suggests that better indoor air
quality (low concentrations of CO5 and pollu-
tants, and high ventilation rates) can lead to imp-
rovements in performance of up to 8 per cent —
Park and Yoon, 2011.

Green building, creation of green buildings
is a practice of construction and operation of
buildings whose main purpose is to reduce energy
and material consumption throughout the life
cycle of a building: from site selection to design,
construction, operation, repair and demolition
[4, p. 369].

Another important task of green construc-
tion is to preserve or improve the quality of
buildings and the comfort of their internal en-
vironment. These statements significantly com-
plement the standard, conventional construction
with concepts such as economy, durability and
comfort. In addition, environmentally friendly
buildings are completely cost-effective and do
not require large maintenance costs, which saves
money. They save resources by using energy,
water and materials more efficiently over their
life cycle [4, p. 369].
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Today, the share of green buildings in the
total number of new buildings in the European
Union reaches 20% and the number of such buil-
dings is constantly growing. The EU environmen-
tal policy is focused on developing a long-term
development strategy for the construction indu-
stry. These problems are reflected in a special EU
regulation covering services (CPR — Construc-
tion Products regulation, 2011), where health and
safety issues are identified as key throughout
the investment and construction cycle. The main
direction of sustainable construction in the EU is
the gradual transition from the construction of
new buildings to maintenance and reconstruction
of the existing stock of buildings and structures,
which is probably due to modern EU energy
saving policy. The main tool for assessing envi-
ronmental performance to achieve the goals of
sustainable construction is an automated method
for assessing the life cycle (English — Life Cycle
Assessment, LCA), developed by the Interna-
tional Organization for Standardization (ISO)
[4, p. 369].

Developed countries have been effectively
implementing green construction technologies for
many years, and the pace of development in this
area is accelerating every year. In Ukraine the
implementation of the concept of green building
is at an early stage. Single construction projects
with green technologies have been implemented
in our country. In 2013 the Green Building Council
(UaGBC) was registered in Ukraine. The main
purpose of the Council is to unite organizations and
professionals who adhere to the principles of green
building in their activities. In 2016 Ukraine joined
the World Green Building Council [3, p. 57].

According to Bilyk O.A., the development of
green building in Ukraine is possible only if:

— development of a normative-legal act,
which would establish requirements for the de-
sign of houses and settlements according to eco-
logical criteria, as well as state-building norms,
which establish rules for the design of houses with
a level of energy consumption close to zero;

— stimulating the development of produc-
tion of efficient and environmentally friendly

Green building as a direction of sustainable development:
essence, tasks, principles, benefits, prospects

equipment and materials, in particular the intro-
duction of environmental taxes on construction
materials;

—raising the professional level of specialists
engaged in construction, operation and design;

— development of scientific support of green
construction,;

—introduction of a course on green building
in the educational process;

— organization of design and construction of
buildings and structures of high environmental
and energy efficiency;

— development of measures to increase the
demand for green buildings, in particular the
development and implementation of programs
for the formation of environmentally oriented
demand and increase environmental literacy of
consumers, etc. [3, p. 57].

CONCLUSIONS

Thus, green building is one of the most ef-
fective innovative ways to ensure sustainable
development of society and increase the sustaina-
bility of the living environment. Its application in
practice allows to achieve such important goals
as: 1) efficient use of energy resources; 2) re-
duction of negative impact on the environment;
3) creating comfortable living conditions.

Environmental building is a type of building
and maintenance whose main objective is to re-
duce energy and material consumption through-
out the life cycle of a building: from site selection
to design, construction, maintenance, repair and
demolition.

Unfortunately, our country is taking only
the first steps towards sustainable construction.
The main obstacle is the high start-up costs. But
we need to understand today that green buil-
ding is not just another fashionable trend, but a
real need that 100% will pay off. The experience
of many developed countries of the world has
shown that construction contributes to solving
the pressing problems of humankind today and
is also important in achieving the Sustainable
Development Goals.
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Byodiseavhna 2any3s 8i0iepac 8axcausy poas Yy docseHenti [inel cmanozo posdsumxy OOH ma smeHwen T

8NAUBY HA KATMAMUUNT 3MIHU YePe3 8NPO8A0HCeHHA NPUHYUNTE 3eaeH020 OYOieHUYMEd, momy cmammas
npucesuena came Yybomy sudy 6yoieHUYMea 4K AKmMYairbHOMY HANPAMY CMAL020 POZBUMKY.

Oxapaxmepus3osaro 83aEMOBNAUE KATMAMULHUX 3MIH Ma 6YO0igeabHol Oisavrhocmi. [Ipoananizosato

3a80aHHA MA NPUHYUNU €K0A02TUuH020 OYydieHuymea. Jfocaidicero eKoHoMIUHT, eKOA0TUHT M COYIAAbHT

nepesazu 3enernozo sudy 6yodienuymaea. OxapaxmepusosaHo Pi3HUYI0 MIH MPAOUYIUHUM MA 3eAeHUM

6yo0isHuymMeoMm. Po3easanymo HUHIWHIL CMaH PO38BUMKY cmaaozo 6yodieruymea 8 Ykpaiui ma ceimi. Bu-

3HaUeHO nepcnexmusu 3enenozo 6yodieHuymaea 8 Ykpaini. JJogedeno akmyanavbHicms ma HeodXi0HICMDb 1020

enposadicerns 8 HAWIU KPATHT.
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exoHomiKka, []inl cmanozo po3sumxy.
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14 nroToro 6yJso nignucano MeMopaHAyM PO B3aEMOPO3YMiHHA B cpepi
3eMJiieycTpor Mik [lepsxreokanactpoMm 1 MiHicTepcTBOM 3MiHM KJIIMaTy
Ta HaBKOJUIIHLOIO cepenoBuina O6’egnanux Apabcbkux Emiparis. Me-
MOPaHAyM MiAOMcajy B paMKaXxX BI3UTY YKPalHCBbKOI geJseralil Ha 490Jl 3
npe3ugeHToM Boaonumupom 3enencbkuMm y OAE.

BinmomcTBa OyayTh CIiBIIpallfoBaTy Ha IIpegMeT IIPaKTUK «BUKOPUCTAHHSA
1 OXOpPOHM CiJIBCBKOTOCIIONAPCHhKUX 3eMeJib, 30epeskeHHA BiJTBOPEHHA
Ta HiABUILEHHA POAIOYOCT] I'PYHTIB, BIPOBAJKEHHA Ta BAOCKOHAJIEHHA
eJIEKTPOHHUX IIOCJYT B cpepi 3eMJIeyCTPOI0, MOHITOPUHTY €KOJIOTIYHOI'0
CTaHy 3eMeJib i IPYHTIB B pe3yJbTaTi BIJANUBY 3MiHM KJiMaTy Ta HeTaTUB-
HUX OpolieciB». MeMopaHayM HaOMpae YMHHOCTI 3 THA JIOT0 IMiAIIICAaHHA Ha
I’ ATUPIYHNI IIepio] 3 aBTOMaTUYHNM IIPOJOBKEHHAM KOKHI O POKIB.
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