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FOREIGN EXPERIENCE OF USING ENERGY SAVING
TECHNOLOGIES AND KAZAKHSTAN PRACTICE

This article describes the experience of foreign countries on energy consumption, energy intensity
and energy efficiency. The rating of countries on energy efficiency is given. The indicators influencing
the measurement of energy efficiency are presented. Indicators of energy efficiency by sectors of the
economy are given. There is a mechanism for implementing energy efficiency in Kazakhstan for various
sectors of the economy: the energy sector, the industrial sector, the housing and communal services
sector, and the transport sector. The statistical data of the main indicators of energy efficiency, energy
intensity and energy consumption are given. The main measures of administrative and economic regula-
tion and promotion of energy saving are considered: control over the use of energy resources, provision
of tax benefits, state subsidies and subsidies for energy saving, provision of concessional lending and
guarantees, introduction of a flexible tariff system, use of renewable energy sources, programs, aimed at
ppopularization of energy saving among the population.
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DHeprus-caKkTay TeXHOAOrMSIAAPbIH KOAAAHY dHe Ka3zakcTaH TaxipubeciHiH, Tizimi

ByA Makaaapa sHeprus TYTbIHY, 3HEPrusl CbIAbIMABIAbIFbIH YKOHE 3HEPrust TUIMAIAIFIH apTTbipy
YWiH WeT eAAepAiH Taxipubeci cunatTarasbl. DHEPrUs TUIMAIAIM, SHEPrUsiHbI YHEMAEY >KOHe
SHEPrusiHbl TYTbIHYAbIH, HEri3ri KepceTKilTepiHiH CTaTUCTUKaAbIK, AepekTepi 6GepiAreH. DHeprus
TUIMAIAITT GOMbIHIIA EAAEPAIH PENTUHTT GepiAAl. DKOHOMMKAHbIH CEKTOPAapbl GOMbIHLIA 3HEPris
TUIMAIAITIHIH  KepceTkilwTepi KeATipiareH. KasakcTaHAQ 3KOHOMMKAHbIH TYPAI  CaAaAapblHAQ
3Heprus TUIMAIAITIH icke acblpy yuiH MexaHu3MAepi GepiAAi: dHepreTuka CeKTOPbIHAQ, TYPFbIH-YI
KOMMYHaAAbBIK, KbI3MET KOpCeTy CeKTOPblHAQ, OHAIPICTIK CEKTOPbIHAQ, KOAIK CaAacblHAQ. DHeprus
TUIMAIAITIH, 2HEPrUs ChIMbIMABIABIFbIH JX8HE 3HEPrusi TYTbIHYAbIH Heri3ri kepcetkiwTepi GonblHLLIA
CTATUCTUKAABIK, MOAIMETTED KEATIPIAAI. DHEPrUs YHEMAEYAE SKIMLLIAIK KOHe SKOHOMMKAABIK, peTTey
JK&HE bIHTAaAQHAbIPYAbIH HETI3ri ic-LuapaAapbl: 3HePrus pecypcrapAbl NanAaAaHy MOHUTOPUHTI, CAAbIK,
KEHIAAIKTEPI, MEMAEKETTIK CyOCUMAMSIAQD XKOHE 3HEPrusl YHEMAEY YLUiH CyBCHAMSIAAP, SKEHIAAIKMEH
HecreAey >XoHe KEeMiAAIKTEPAI KaMTamacbl3 eTy, MKeMAi TapudTiK XYMEeCiH eHridy, >aHapTblAATbIH
3Heprus Ke3AepiH namaasaHy, GaraapAamanapAbl XKYPridy, XaAblK apacbiHAQ SHEPrUsiHbI YHEMAEYAI
TaHbIMaA eTy.

Ty#iH ce3aep: 3Heprus TUIMAIAIri, SHEPrUs CbIMbIMABIABIK, SHEPTIUsIHbI TYTbIHY, S3HEprus.
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3apy6exkHblii ONbIT UCMIOAb30BaHU S
3Heproc6eperarouMx TeXHOAOTMI M Ka3axCTaHCKasi NpakTUKa

B AaQHHOM cCTaTbe OMWCHLIBAETCS  OMbIT  3apybekHbIX CTpaH Mo  3HepronotpebAeHuio,
3HEpProemMKoCTn U 3HeproddeKTUBHOCTU. [1puBeAeH PEMTUHI CTpaH Mo 3Hepro3eKTUBHOCTY.
[NpeAcTaBAeHbl MoOKasaTeAW, BAMSIOLLME HA M3MepeHue 3HeproadeKTUBHOCTU. AaHbl MokasaTeAn
3HeproahHeKTMBHOCTM MO CEKTOPaM 3KOHOMUKU. AaH MEXaHW3M peaAr3daumm 3HeproaheKTUBHOCTH
B KasaxctaHe no pasAnuHbIM CEKTOPAM 3KOHOMUKU: IHEPreTUUeCKMIA CEKTOP, MPOMbILUAEHHbI CEKTOP,
CEKTOp >KMAMLLHO-KOMMYHAABHOIO XO3sMCTBa, cpepa TpaHcrnopTa. [lpuBeAeHbl CcTaTUCTUYeCKue
AQHHbIE OCHOBHbIX MOKasaTeAer 3HeproaeKTUBHOCTH, SHEProeMKOCTM W 3HepronoTpedAeHus.
PaccMoTpeHbl OCHOBHbIE Mepbl RAMUHMUCTPATUBHOIO M 3KOHOMMUYECKOTO PErYAMPOBAHUS M MOOLLPEHMS
3HeprocHepexxeHns:: KOHTPOAb 33 MCMOAb30BAHMEM 3HEPropecypcoB, MPEAOCTABAEHWE HAAOTOBbIX
AbFOT, FOCYAQPCTBEHHbIX AOTALMIA U CYOCUAMIA Ha LieAM 3HeprocOepeskeHus, obecreyeHmne AbroTHOro
KPEAMTOBAHMS M rapaHTUI, BHEAPEHME TMOKOM CUCTEMbI TapUOB, MCMIOAb30BaHME BO30OHOBASIEMbIX

MCTOYHMKOB 3HEprum, mnpoBeAeHue
3HeprocHepesxeHnst y HaCeAeHusl.

nporpamm,

LUEeAblO  KOTOPbIX ABAMETCA TMONyAdpm3alns

KatoueBblie cA0Ba: 3HeproadekTMBHOCTb, 3HEPrOEMKOCTb, SHEPronoTpebAeHME, SHEPTUS.

Introduction

The strategy of increasing the level of energy
saving and energy efficiency is one of the key di-
rections in the sphere of economy (Boltaeva 2014,
245). Energy efficiency occupies an important place
among the main tasks of our time. Almost all coun-
tries have set themselves the goal of becoming less
energy intensive, consuming less energy and reduc-
ing greenhouse gas emissions. According to the
forecasts of the International Energy Agency (IEA),
humanity will face two global threats in the next
quarter of a century. This is a shortage of energy
resources and an ecological catastrophe. Today, for
many countries, the problems of energy conserva-
tion are particularly acute, despite the fact that the
energy intensity of world GDP has decreased by 2
times in the last 30 years (Kashimova 2011, 19).
Growing every year, the generation and consump-
tion of energy in the world create the necessary con-
ditions for accelerating scientific and technological
progress, which allows improving the economic
situation and leads to an increase in the well-being
of people. But at the same time, increasing volumes
of energy consumption require more and more vol-
umes of hydrocarbon raw materials, whose reserves
are not unlimited. Therefore, today, the issue of ra-
tional use of energy resources is topical. The solu-
tion of tasks related to the planning, forecasting and
implementation of various administrative impacts
in the field of energy efficiency should be based on

the more successful experience of leading foreign
countries.

Materials and Methods

The methodology of the research is formed for
research tasks, which makes it possible to clearly
form the field of research and obtain the planned
results at the output. The methodological basis of
the report was the fundamental research of domestic
and foreign authors in the field of energy efficiency
policy; system and program-target approaches; bal-
ance method; methods of statistical, comparative,
logical-structural and factor (decomposition) analy-
sis; development in the sphere of formulation and
implementation of an integrated state energy policy.

Such a variety of methods is connected with the
fact that the issues of energy efficiency of the econo-
my are associated with significant factors, phenom-
ena and processes that occur in various manufactur-
ing and consumer sectors of the national economy.
The forecasting of energy consumption by individ-
ual market participants is important not only for the
whole energy system as a whole, but also for an in-
dividual enterprise, and even for its shops and plots.
The formation of a universal apparatus for modeling
and forecasting power consumption and power for
various levels of the hierarchy of industrial enter-
prises would allow reducing energy costs when buy-
ing it in the wholesale and retail energy and capac-
ity markets, qualitatively determining the influence
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of various technological conditions and factors of
production on energy consumption or load power,
Choose the most effective energy saving strategies
and the direction of measures to save electricity.

When solving the long-term forecasting prob-
lem, it is necessary to take into account a large
number of factors affecting the change in the power
consumption of enterprises. It should take into ac-
count the level of electrification of production pro-
cesses, the pace of development and implementation
of energy-saving technologies, the growth of indus-
trial labor, the impact of meteorological and other
factors.

The variety of influencing factors, the complexity
of the forecast of these factors themselves, does not
allow to uniquely determining the optimal forecast-
ing method for solving this problem. The very process
of changing consumption is a time series. To date,
many methods for predicting time series have been
developed, such as extrapolation methods, econo-
metric and regression methods, Box-Jenkins meth-
ods (ARIMA, ARMA), expert methods, and others.
Statistical models of forecasting — for several
months and a day ahead. The first is intended for the
formation of long-term planning of probable energy
consumption scenarios, which will also take into ac-
count the effect of planned repairs in the future. The
second model serves to monitor and account for en-
ergy consumption for the next day.

Literature Review

The existing literature on energy efficiency in-
cludes methodologies and studies to evaluate a num-
ber of activities aimed at reducing energy consump-
tion. Are in the field of determining the potential for
energy saving in the perspective of the transition to
the green economy, also related to the indicators of
primary energy saving, its transmission and distri-
bution, the regulation of greenhouse gas emissions,
and also the assessment of externalities. That is why
it is important to use those methods that can fully re-
veal the question under investigation when choosing
research methods. Among the main program docu-
ments in this field in foreign literature are: the [EA
program documents. There are many studies world-
wide identifying a wide variety of sector-specific
and cross-cutting energy efficiency improvement
opportunities for industry. Significant numbers of
energy efficiency measures is discussed in various
studies (Golove and Eto 1996, 5; de Groot 2001,
715; Thollander and Ottosson 2008, 30; Rohdin and
Thollander 2006, 1838; Rohdin 2007, 675). Ques-
tions of energy management and energy audit is dis-
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cussed in Kazakhstan (Zeinolla, Tovma and Tlep-
payev 2016, 2072).

The study attempts to form a common method-
ological framework, integrated with certain limita-
tions for the assessment and comparison of energy
efficiency indicators, economic and environmental
consequences of various policies in the field of effi-
ciency. These limitations allow the use of compara-
tive assessment tools for energy efficiency policy,
which is generally accepted as a benchmarking tool
that allows for in-depth analytical evaluation of ex-
isting programs and initiatives in the field of energy
efficiency management in the Republic of Kazakh-
stan and abroad.

Results

Member States guarantee that by December 31,
2020 the energy performance of all new buildings
will correspond to those of buildings with minimal
or zero energy consumption (Raimbekov 2015, 85).
The so-called goal «20-20-20» means that primary
energy consumption will be reduced by 20% in
2020, 20% will be the share of energy received from
renewable sources, and carbon dioxide emissions
will be reduced by 20% (Zhantuaurov 2012, 50).
ACEEE — American Council for Energy Efficient
Energy — made a rating of energy efficiency of the
economies of the world (Figure 1).

Impressive success in terms of the efficiency of
energy expenditure has been achieved by Germany.
So, the authorities of this country do not give
permission for the construction of any building,
unless the architectural design does not provide
for thermal insulation that meets the requirements
of state standards. Increasingly widespread here, as
well as in many other developed countries, are traffic
sensors that are installed in corridors and rooms that
react to the presence of people in them: if the room
is emptied, the light in it automatically turns off.

Germany is a recognized world leader in energy
and resource saving, despite the fact that the share
of alternative energy sources is about 16%, while
in Austria this figure reaches 70% (Hohljavin 2007,
63). In accordance with the German Law on the Use
of Renewable Energy for Heat (ErneuerbareEnergi
enWirmeGesetz) by 2020, the share of alternative
sources for heat production should increase from 6.6
to 14%.

The US Government, in partnership with the
private sector, seeks to develop a set of technologies
at home and abroad that should be gradually
introduced by the second half of this century. They
include new biological fuels from non-food crops,
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clean coal technology, the commercialization of
hybrid cars with rechargeable batteries, hydrogen
fuel cell technology, more efficient and safer nuclear
systems, and nuclear fusion technologies.
Instruments of financial regulation are applicable
mainly to energy producers. In Connecticut, under
the terms of the financial program that encourages
an «energy efficient business», companies that have
decided to increase energy efficiency can count on a
significant discount from energy sales companies, as
well as interest-free credit for the introduction of new
technologies (Hohljavin 2007, 15). In the USA, when
implementing energy-saving measures, tax privileges
are granted. When regulating the tariff formation of
energy companies, the fuel component is completely

transferred to the consumer (Hohljavin 2009, 38).
Tariffs for electricity depend on the level of reliability
of power supply provided for by the contract: with
the consumer’s agreement to switch off during the
network congestion period, tariffs for it are reduced.
The US Measurement and Verification Guide
contain more specific material on the methods
proposed by the IPMVP protocol. The guide, as
noted above, has the main objective — to promote the
development of state energy service performance
contracts (ESPC), therefore, for the most part is
oriented towards the public sector. Also, this manual
offers a wide range of techniques and guidelines for
the application of measurement and verification
methods for such common activities as (Figure 2)

= [epMaHuA = MTanus ®paHuma = KuTaid
= Benurko6GpuTaHMa = ANoHMA = AIcnaHuA = KaHafna
= ABCTpanua = HauA
Figure 1 — Energy Efficiency Rating of Countries
B JHepronotpebneHue B JHEPTOEMHKOCTb JHeprocbepemeHue B JHeproTaada

Figure 2 — Indicators influencing on the measurement of energy efficiency in the US

Brazil is a pioneer in the use of ethanol through
the processing of sugar-containing crops. Accord-
ing to the report of the non-governmental Founda-

tion Hart Energy Consulting, global biofuel use will
double by 2015, and Brazil will remain the world’s
largest exporter of both fuel and raw materials. In
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China, an entire industry has been set up to use solar
energy to heat water, yielding annual revenue more
than 3 billion dollars.

Simultaneously with the development of mea-
sures for energy conservation, Japan is actively
working on the development of solar energy (solar
energy). To date, 1 watt of solar-powered energy
costs 140 Japanese yen, this figure in 1980 was
30,000 Japanese yen. From this ratio, it can be seen
how work is actively and productively carried out
in this direction. The Japanese government set the
task to equip 1 million dwelling houses with solar
panels for 2010. The Japanese approach is a special
case of a global approach to solving large-scale eco-
nomic problems in countries with developed mar-
ket economies (Briden 2007, 70). In Japan, a pro-
gram is being implemented to create technologies
for the production, storage, transportation and use
of hydrogen, within the framework of which three
types of filling stations have been developed, using
various methods of producing hydrogen. In 2010,
the number of cars on hydrogen fuel cells should be
about 50,000 units, by 2020 their number will reach
5 million. To service these cars, 4,000 hydrogen fill-
ing stations will be opened (Mogilenko 2018, 61;
Kuzheleva 2018, 56).

All the above technologies show that most coun-
tries are constantly developing and improving ener-
gy-saving technologies.

Recently, there has been a clear interest in solar
cell in the world, although its current cost is three to
four times higher than the cost of traditional energy.
Solar cells are particularly attractive for remote ar-
eas that do not have connections to a common power
system. The advanced thin-film technology used for
the production of photovoltaic cells is much cheaper
than crystalline silicon technology and is actively
being introduced into large-scale commercial pro-
duction. The leader in the creation of photovoltaic
power plants is Spain. The Spanish company Sun-
Power Corp (SPWR) will soon build three more
photovoltaic power plants in La Mancha, with a to-
tal capacity of 21 MW power plants.

In South India, Sri Lanka, Bangladesh, Mo-
rocco, Kenya, South Africa and a number of other
countries, solar cell is widely used to provide hous-
ing not included in the power supply system. Among
renewable sources wind power is one of the first
places. So, in the USA in 2006 the total installed
capacity of wind power plants was 9149 megawatts.
Thanks to the latest technological achievements, the
competitiveness of wind power is constantly grow-
ing, which ensures the growth of its production. The
first wind energy market was formed in Denmark in
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the nineties of the last century. Then the example
of Denmark was followed by Germany. Currently,
permanent and active markets have formed in Spain,
Italy, France, Britain and India.

The development of energy supply in Denmark
is regulated by national programs. The energy plan
for 2001-2030 is aimed at reducing costs for energy
production and improving the environment. Eco-
nomic stimulation of energy saving is widely devel-
oped. Various kinds of subsidies are provided:

— investment subsidies when prices increase
for heat energy consumers when transferring district
heating systems to work from CHP plants and bio-
mass plants,

— Subsidies to the device in areas with district
heating systems of such systems in residential build-
ings built before 1950. The subsidy usually covers
30-50% of the total cost (Sosnov 2010, 18). Invest-
ment grants are allocated for the construction and
repair of heating networks, compensating for 30-
60% of capital investment.

At the same time, it should be noted that Den-
mark occupies a leading position in the world on the
introduction of many types of energy-saving tech-
nologies, which allows, during the last 20 years,
keeping the annual volume of energy consump-
tion unchanged. At the same time, over the years,
the country’s GDP has grown more than 1.5 times.
Denmark’s experience is actively used by many Eu-
ropean countries, China and the United States.

In Finland and Sweden, technology is actively
working with the use of soapstone. This material has
special physical properties — eight hours absorb heat
and sixteen hours it gives. It is based on the develop-
ment of thermal batteries, which are installed in the
basement of the house, and with the help of a venti-
lation system, heat is supplied throughout the build-
ing. The use of soapstone is cost-effective when
there is a difference between daytime and nighttime
electricity tariffs (Tereshkina 2013, 22).

Also in the world, the direction of energy on a
small scale has become widely developed. Each dis-
trict of European cities creates its own energy sup-
ply systems, which almost eliminates losses in the
transportation of energy. As a rule, in small-scale
power engineering such innovations are the result
not of state decisions, but of private initiative. As
a rule, the main consumer of heat and electricity in
most countries is the housing and communal com-
plex (Directive 2010, Directive 2012, Global In-
dustrial Energy Efficiency Benchmarking 2010, Oil
Refining 2007).

An important direction of energy saving is en-
ergy saving, which is achieved by almost 50% due
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to the savings in electric lighting. In this regard,
since 2009, the UK has banned the use of incan-
descent lamps. This country was the first to require
its citizens at the legislative level to replace incan-
descent lamps with fluorescent lamps. This initia-
tive did not cause a protest among the population,
although the cost of a conventional incandescent
lamp is 10 times lower. It is expected that the con-
sumption of electricity will decrease significantly,
since such fluorescent lamps consume 5 times less
energy than conventional ones, and their lifetime is
10 times longer.

At the same time, the UK has achieved the EU’s
adoption of a pan-European ban on the sale of incan-
descent lamps in the retail network. According to
the economic calculations, after the replacement of
incandescent lamps, the countries will annually save
from $5 billion to $ 8 billion. This initiative was
supported at the legislative level by their countries
not only in the European Union, but also in Aus-
tralia, New Zealand, the United States and Canada.
In recent years, one of the most promising directions
that can qualitatively change the situation that has
developed in the energy market, in many countries is
the transition to hydrogen fuel. Interest in the use of
hydrogen as an alternative fuel is manifested abroad
for more than a decade. However, only now this in-
terest is embodied in long-term development strate-
gies and specially created for their implementation
of large national and transnational programs, as well
as public-private partnerships aimed at achieving an
innovative breakthrough in the field of energy.

In Norway, the main principle of the forma-
tion of the price for electricity is the reflection
of its market value. High resource prices pro-
vide a faster return on energy-saving measures.
In Switzerland, investors investing in the construc-
tion of buildings with low energy consumption, re-
ceive a state subsidy of 50 thousand euros (Filippini
2014, 80).

In the People’s Republic of China, an integrated
approach to solving energy conservation problems
is used. The annual investment is about 200 billion
yuan for the development of electrical networks.
Much attention is paid to the development of smart
grids («smart grid»). Such systems reduce technical
losses in the transmission of electrical energy and
allow the customer to interact with the resource-
supply company, and also enable the consumer to
choose a tariff plan. Reducing the cost of paying for
energy consumption from the use of these systems
is estimated at 10% (Sathaye et al. 2005, 55). A spe-
cial role in energy saving is assigned to alternative
energy sources.

In Scandinavia, Sweden and Denmark was par-
ticipating in this process. Iceland has a joint venture
to promote the use of hydrogen as a transport fuel,
with the participation of the government and aca-
demic institutions.

One of the most important areas of energy sav-
ing in Western Europe is the introduction of effec-
tive energy-saving technologies in the industrial and
municipal spheres. Typically, the following tech-
nologies are used:

— General technologies for many consumers
associated with the use of energy: variable speed
motors, heat exchangers, compressed air, lighting,
steam, cooling, drying, etc.;

— More efficient energy production, includ-
ing modern boiler houses, cogeneration (heat and
electricity), as well as trigeneration (heat, cold,
electricity);

— Alternative sources of energy.

One of the most common energy-saving tech-
nologies with great potential for improvements
in housing construction is boiler houses. Modern
technologies can significantly reduce energy con-
sumption, reduce maintenance costs, and improve
efficiency. In addition, the replacement of the
boiler room often allows you to switch from en-
vironmentally dirty and expensive coal or fuel oil
to cheaper and cleaner fuels, such as gas or wood
pellets.

The Government of Kazakhstan sets quantita-
tive targets in terms of increasing energy efficiency
and energy efficiency based on energy intensity in-
dicators. So, the program «Energy Saving 2020»
sets goals to reduce energy intensity of GDP by 30%
by 2015 and by at least 40% by 2020 from the level
of 2008. We bring to your attention the «Review of
the state policy of the Republic of Kazakhstan in the
field of energy saving and energy efficiency».

Atpresent, the country is beginning to implement
a new development strategy «Kazakhstan-2050»,
the main goal of which is to enter Kazakhstan in the
number of the 30 most developed countries of the
world by 2050. A new course of development should
lead to the formation in Kazakhstan of a competi-
tive and knowledge-based model of the economy.
With the adoption of Kazakhstan «Strategy» Ka-
zakhstan 2050 «and the Concept of transition to a»
green «economy, the country has chosen a funda-
mentally new way of development of society.

According to the Concept, a key role will be
played by the direction of the state policy to reduce
the impact on the environment, resource saving and
the achievement of a high level of the quality of life
of the population.
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One of the central moments in the gradual
transition to a green economy is energy efficien-
cy. At present, in terms of energy intensity of
GDP, Kazakhstan is among the countries with
the highest values. According to experts of the
Charter, in Kazakhstan there are significant op-
portunities to increase energy efficiency in in-
dustry, energy, housing and communal services
and transport.

Since 2012, a number of legislative acts have
been adopted in Kazakhstan, defining the basic re-
quirements in the field of energy efficiency, as the
main document is currently the law «On energy con-
servation and energy efficiency». The Government
of the Republic of Kazakhstan also set a goal to re-
duce the energy intensity of GDP by at least 40% by
2020 from the level of 2008.

Energy accounts for about 47% of the total con-
sumption of primary energy resources. At the same
time, there is a high share of wear in the energy sec-
tor of the generating and grid equipment, which re-
sults in a low efficiency of electricity generation and
a relatively high loss in electrical networks.

Most of the strategies implemented in Kazakh-
stan for the development of economic sectors (in-
dustry, construction, agriculture, transport) do not
take into account the intersectional segment, re-
quirements for suppliers and consumer demand,
they are not aimed at forming a complete logistics
chain of product creation and distribution, the ef-
fective functioning of which largely determines the
success Implementation of the proposed strategic
measures (Worrell 2005, 85). Distinguish the fol-
lowing sectors of energy efficiency (Figure 3).

m [l POMBILLIEHHOCTE

m KX

Ycnyrv  m TpaHcnopT

Figure 3 — Energy Efficiency by Sector in the Republic of Kazakhstan

In the industrial sector, the high level of energy
consumption is due, first of all, to the activities of such
energy-intensive industries as oil and gas, metallurgy
and mining. At the same time, the technical condition
of the equipment and the problem of reducing
the loading of enterprises significantly affect the
efficiency of the industry. A number of legislative
restrictions on energy consumption in industry have
not yet yielded positive results. The analysis of the
approved norms of energy consumption in industry
showed that they are inapplicable to the working
conditions of some enterprises, especially in the
mining and metallurgical and coal mining sectors
(Endhardt 2010, 22; ISO 2011, 15).

In terms of housing and communal services, most
of the existing housing stock consists of apartment
buildings with central heating on the basis of boiler
houses or CHP. For district heating networks, the
current state of the infrastructure is characterized
by low efficiency and significant heat losses.
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On average, residential buildings in Kazakhstan
consume three times more energy per unit area than
in the Nordic countries. A high level of heat loss is
mainly associated with outdated equipment, as well
as lack of proper repair (Endhardt 2010, 20).

The transport sector accounts for 17% of the
total consumption of the country’s primary energy
resources, while the technical condition of a part
of the fleet of vehicles and the quality of the fuel
used, have a significant impact on specific fuel
consumption and emissions of harmful substances.
The transition to new fuel quality standards, the
introduction of modern navigation and information
systems will improve the energy efficiency of the
transport sector and increase the capacity of the
transport system.

We consider it advisable to implement the
following provisions for improving energy
efficiency in the main energy-consuming sectors of
Kazakhstan’s economy (Table 1).
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Table 1 — Mechanism for implementing energy efficiency improvements in Kazakhstan

Sectors
of the
economy

Recommendations

Services
sector

1. Development of experience in attracting investments in the modernization of obsolete infrastructure in the
sectors of production, transmission and distribution of electricity in order to minimize losses.

2. Amendments to the legislation in terms of providing reliability and quality of electricity supply, providing for
increasing the degree of responsibility for non-compliance with the requirements for the quality of electricity, both
by electricity producers and electric grid companies, and by large consumers of electricity. It is also recommended
to work out the issues of certification of electricity.

3. Development and adoption of the state program for the modernization and development of electric grid
companies (RECs) with the definition of required investments and their sources that take into account the

main tasks of the industry: reducing losses, improving the reliability and quality of electricity supply, setting
requirements for REC owners by the terms of their achievement in tariffs.

4. Consideration of the possibility of introducing mechanisms for paying for reactive power by large consumers of
electricity and giving preferences to electric grid companies to reduce losses, to stimulate measures to compensate
for reactive power, and to reduce electricity losses in electric networks.

5. Development of incentive mechanisms for energy saving by introducing changes in the rules and procedure for
the formation of tariffs.

The
industrial
sector

1. Strengthening of state control and organization of monitoring of the implementation of energy saving plans,
compiled on the basis of the results of energy audits.

2. Assistance in compliance with ISO50001 — Energy management by large industrial enterprises.

3. Review or abolition of the approved norms for energy consumption, due to their inapplicability to some
industrial enterprises.

4. Review existing standards for industrial equipment in order to promote the application of the best technological
solutions in the field of energy efficiency, including modernization and construction of new industrial facilities.
5.Development and implementation of various mechanisms of state incentives (voluntary programs, subsidies, soft
loans, tax incentives) for industrial enterprises in order to support energy saving and energy efficiency measures.
6.Training and retraining of personnel on the basis of the departments of profile institutes and universities in

the field of energy saving and energy efficiency, conducting professional trainings, as well as programs for
qualification and retraining.

Housing
and utilities
sector

1. Toughening energy efficiency requirements for new and existing buildings and allocating sufficient resources to
monitor compliance with legal requirements, as well as building codes and regulations.

2. Strengthening the role of author and technical supervision over the progress of construction of buildings and
structures.

3. Introduction of a system of quarterly heat consumption in new buildings to encourage end-users to regulate their
level of heat consumption; Continued installation of automatic control systems for heat consumption and house
heat meters in existing multi-apartment buildings.

4. Encouraging regional and local authorities to develop targeted energy efficiency programs to meet audit
requirements and to introduce special criteria for energy efficiency in public procurement procedures.

5. Development and implementation of financial mechanisms for end-users, stimulating the attraction of
investments in the modernization of existing buildings to increase their energy efficiency.

6. In the heat and gas distribution sector, it is necessary to establish long-term tariffs at an economically reasonable
level, which provides an investment component for modernization and energy efficiency.

7. Strengthen the process of developing and adopting common minimum energy efficiency standards for energy-
consuming products within the framework of the Eurasian Economic Union.

8. Creation of necessary conditions for support of regional / local authorities in the development and
implementation of projects for highly efficient street / urban lighting; The introduction of incentives in the form of
grants or subsidies to facilitate the rapid introduction of energy-efficient street lighting throughout the country.

Transport
sector

1. Performance of the assessment of the quality of urban planning, elements of transport infrastructure and traffic
management. It is necessary to create a system of indicators for the energy efficiency of the transport sector at the
national and regional levels.

2. Strengthening the state control in terms of the quality of motor fuel supplied to the market.

3. Introduction of a set of measures that regulate and stimulate accelerated

4. Introduce tax and financial incentives to support the use of energy-efficient cars and vehicles.

5. Increase requirements for relevant government agencies and agencies to improve the quality of services,
efficiency, accessibility and comfort of existing public transport systems in order to create alternatives to the use of
private cars in urban areas.

6.Introduction of navigation and temporary systems in order to optimize the transport logistics sector and improve
the energy efficiency of freight transport (including railway transport).
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Conclusion

The introduction of all the above measures
contributes to more effective development of energy
efficiency in Kazakhstan.

When implementing measures to save energy
and improve energy efficiency, it is worthwhile to
rely on more than 40 years of foreign experience,
adapting mechanisms to national conditions. So, for
example, when subsidizing energy conservation,
a real assessment of the effect is needed and the
population’s control over the activities carried out.

It should be noted that none of the energy-efficient
areas can be realized without the interest of the
owners of residential premises, therefore one of
the top-priority measures should be informational
and educational work among the population on the
need for energy saving. Lack of motivation inhibits
energy saving to a large extent. Also, relatively low
tariffs significantly increase the payback period of
energy-saving measures. It is necessary to overcome
the identified barriers, which allows improving both
the economic and environmental situation in the
country.
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