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Abstract: The fast economic growth, an expanding population and high standards of living
required by people has led to increase not only in the urban energy demand but also strengthened
the relation between cities, health and the environment. Kazakhstan is currently one of the
dynamically developing countries in its region and is experiencing the stable growth in all sectors
of the economy which is highly dependent on traditional energy sources like coal, oil and gas. To
reduce the energy demand and consumption by the different industrial sectors, Kazakhstan targets
shifting towards the sustainable use of the resources through implementing the low-carbon
strategies construction sector as well. Sustainable development is a broad topic that outlines 17
goals and to achieve the sustainability in buildings it is vital to consider the relationship between
occupants and their living habitat. This paper shortly provides an overview of the energy efficiency
situation in Kazakhstan examines the factors affecting sustainable built environment such as
indoor air quality.

Keywords: sustainable buildings; radon in Kazakhstan; indoor air quality; energy efficiency in
Kazakhstan

1. Introduction

The fast economic growth worldwide, an expanding population and high standards of living
required by people has led to increase not only in the urban energy demand but also strengthened
the relation between cities, health and the environment. The global energy consumption is expected
to rise by 35 percent compared to 2010 as the world’s population reaches 9 billion people by 2040 [1].
Likewise, the average rate of annual urbanization in Kazakhstan currently stands at 0.9% and urban
inhabitants are expected to reach 66.3% of the country’s population by 2030 [2]. Kazakhstan is
currently one of the dynamically developing countries in its region and is experiencing the stable
growth in all sectors of the economy which is highly dependent on traditional energy sources like
coal, oil and gas. As well as consuming the huge amount of energy sources, the country emits
greenhouse gases (GHG) and is the third largest emitter in Eurasia [3]. It is estimated that 80% of
GHG pollution in the Republic of Kazakhstan comes from the energy sector, ninety percent of which
are generated by energy and power production sector. With the ambitious aim to transit to “green
economy” the country’s major challenge and urgent need is the diversification of energy base and
reduction of GHG emissions by improving energy efficiency in all economy sectors. To reduce the
energy demand and consumption by the different industrial sectors, Kazakhstan targets shifting
towards the sustainable use of the resources through implementing the low-carbon strategies in
construction sector as well.

Proceedings 2018, 2, 1384; doi:10.3390/proceedings2221384 www.mdpi.com/journal/proceedings



Proceedings 2018, 2, 1384 20f4
2. Current Situation of Sustainable Built Environment

2.1. Buildings

Among different elements of urban built environment, buildings deserve particular attention
due to their large contribution to environmental and health problems. The concept of sustainable
building is a recent response to address the problems that stem from the building sector [4].
Currently, Kazakhstan is experiencing the massive growth of construction structures to meet the
housing demand. Since the beginning of the 2000s, the construction market in Kazakhstan is raised
rapidly despite the economic crisis back in 2007 and is continuing to grow. The construction
activities dynamics of Kazakhstan is shown in Figure.1.
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Figure 1. Dynamics of the main indicators of construction activities in Kazakhstan [5].

2.2. Existing Policies and Projects

There are different policies and projects being implemented in industrial and economic sectors
of Kazakhstan towards the environmental sustainability (Table 1). A range of green technologies,
including roof solar system, such as photovoltaic panels, solar thermal with heat pumps for HVAC
system, wind turbines and waste management were introduced to implement sustainable
development principles in the built environment, especially residential buildings.

Table 1. Existing policies and projects.

Existing Policies Implemented Projects

- Law on “Energy saving and energy efficiency”

- Law “On supporting the use of renewable energy”
- Strategy “Kazakhstan 2050”

- Concept: “Transition to Green Economy

- Program “Energy Efficiency 2020”

- ST RK ISO 37120 Sustainable development for the

UNDP-GEF Projects On Energy
Efficiency
- Removing barriers to energy
efficiency in municipal heat and hot

communities. Indicators for city services and quality of water supply .
. - Green Quarter project
life Energy City Villas
- SC RK ISO “Sustainable development of By Iy e
- Solar City Villas

administrative and territorial devices. Management . o
- Sustainable Cities for

Low-Carbon Development project
- LEED Certified: Talan Towers

systems. General principles and requirements
- Astana city development program
- ST RK 2725-2015 “Sustainable Community

. . . Office Building
Efevelopment. Indicators of urban services and quality of BREEAM Certified: Park View
¢ Office Building

- ST RK BSI PD 8100-2016 “Overview of smart cities.
Management”
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2.3. Indoor Air Quality

It should be mentioned that the sustainability concept of the built environment also reflects in
occupant satisfaction as by energy bills so by indoor air quality as well. The results of national
energy audit of old building sector has indicated that energy use can be reduced up to 30% through
implementing a package of measures to upgrade the energy efficiency of an existing housing stock.
While maintaining comfortable indoor air temperature in winter and increasing air tightness of the
envelope is good for energy efficiency it has a potential to increase the concentrations of various
harmful pollutants, in particular if the ventilation is not controlled. Although the new buildings are
developed in accordance with local energy efficient standards, they still exert considerable impact
on the natural environment. According to the IEA buildings represent the 40% of primary energy
use globally and the existing buildings are responsible for 24 percent of global CO2 emissions [6,7].
Along with GHG emissions, building sector is also responsible for health and wellbeing issues in
cities [8]. Scientific sources indicate that people spend 80-90% of their lives in confined spaces such
as homes, office buildings and schools/universities with a limited air exchange rate and access to the
fresh air. It is known that poor indoor air quality can result in diseases like cancer, sickness and
generally affect the general performance. Moreover, in developing countries people tend to live in
low-quality buildings that are highly vulnerable to adverse environmental impacts due to being
located on hazardous sites.

The current legislation documents of Kazakhstan set the requirements to only certain indoor air
characteristic like temperature, humidity, acoustic control but do not pay attention to indoor CO?
emissions and radon concentration level. According to the World Health Organization, radon and its
derivatives are in the second biggest threat after smoking in terms of lung cancer risk, responsible
for some 15% of lung cancers worldwide. Radiation Safety Standards of Kazakhstan set a limitation
200 Bg/m? for radon concertation in existing buildings and 100 Bq/m? for newly developed buildings
[9]. However, there are no continuous and additional measurements taken during the lifetime of
residential buildings which leave people exposed to indoor radon. The substantial amount of indoor
radon study activities has been employed in the country by “Ecoservice-C”, LLP. For example, more
than 3300 low-rise dwellings have been studied in 26 regions and their villages in Kazakhstan. The
study results showed that the floors made of concrete and wood mainly corresponding to 5.1% and
94.9% respectively. Out of the 3154 dwellings with wooden floors at 367 houses or 11.6% high level
of radon reaching up to 2000 Bg/m? has been registered while according to the Radiation Safety
Standards of Kazakhstan the limitation for radon concertation in operating buildings should be 10
times less. As for the houses with concrete floors in 34 houses out of 170, indoor radon concentration
was determined [10].

3. Discussion

To improve the IAQ in existing and projected buildings mechanical ventilation should be
applied. However, according to the Kazakhstan building codes and standards, the controlled
ventilation is only applicable for the administrative, office, school, health and other type of buildings
except residential [11]. Which means the mitigation of radioactive and non-radioactive
contamination of indoor air is already not possible in residential dwellings unless special technical
solutions are installed. The local building codes and standard should be changed and updated on
better IAQ and radon mitigation measures. The mechanical ventilation should be introduced as a
necessity for fresh air at the buildings with efficient airtight envelope. There is no doubt that
comparing to the conventional dwellings the buildings with the greater energy efficiency features
have the potential to not only minimize the negative impact on the environment and offer to an
occupant health related benefits and help the country to meet its sustainability goals.
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