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Abstract. 2017 was the year when capital of Kazakhstan Astana was hosting EXPO2017 “Future En-
ergy”. The preparation for a such big event has stimulated attention of the government to development of its
own renewable energy resources. It was planned that to the end of 2020 3% of produced energy would be
the energy from renewable energy sources. Towards 2025 it would be produced 6% towards to 2030 it would
be 10%. By year 2050 more than 50% should be used from renewable sources. Kazakhstan with its huge
territory and not very big population is having great potential for renewable energy production. Most of the
territory has sufficient amount for solar energy harvest and also large amount of area with high speed of
wind has large potential to produce sufficient amount of wind energy. Such areas as Jungar Gates and
Chylyk Corridor are having huge potential for production of energy by wind turbines. Part of Kazakhstan
between Balkhash Lake and Aral Sea is not very populated due to shortage of water. At the same time this
area has very high level of solar irradiation. It is possible to harvest large amount of solar energy in that area
in case of many solar panels arrays installation. The problem, difficult to overcome, would be the mainte-
nance of these solar panel arrays due to low population and poor living conditions. There are at least two
major reasons to go for renewable energy development in the country. First one — Kazakhstani leadership
is looking into opportunities to change from resource economy (it is one of oil producing countries — it has
more than 2 % of world oil reserve and many other resources) to technology driven one. In this case re-
sources will be used to produce different products. Due to that, one of the challenges is to move from fossil
fuel driven energy production to alternative sources and the potential is there. It provides users with benefits
if they supply energy produced by alternative sources to the grid with preferable rates.
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AHOamna. 2017 xbinbl KazakcmaHHbIH enopdackl AcmaHa «bonawak aHepeusicbl» IKCIN0O-2017 kep-
MeciH Kabbindadbl. OcbiHOal ayKbIMObI ic-wiapara 0alibiHObIK YKiIMemmMmiH XeKe aHapmblriambiH dHepaus
ke30epiH OambimyFra Ha3apbiH aydapdbl. 2020 xbindbiH COHbIHa OeliH eHOipinemiH 3HepausiHbiH 3 %-bl
XKaHapmbinambiH 3Hepausi ke3depi ecebiHeH 6onadbi Oern xocnapnaHraH 6onameiH. 2025 xbinFa Kapal
OHbI 6 %, 2030 xbinra kapal — 10 % eHdipemiH 6onadebl. 2050 xbiniFa kapal 50 %-0aH acmambi xaHapmbl-
JnlambiH ke30epdeH nalidanaHbliybl muic. Aymarbl opacaH 30p XoHe xallkbl a3 KazakcmaH xaHapmblnambiH
9Hepeausi eHOIpIci yWiH yrikeH aneyemke ue. AymakmabiH Ker 6eni2iH0e KyH 3HepausiCbl XKeMKInikmi, COHbIMEH
Kamap >endiH Xblr10amOblfbl XXOfFapbl YIIKEH ayMak XemKirlikmi el SHep2usiCbiH 6HOIpy2e YIIKeH aieyemke
ue. XKoHrap Kaknacbl xaHe Lllenek 0anisi cusikmbl ayOaHOap xen mypbuHanapb! apKblibl d3Hepausi 6HOIpy
YWiH ynkeH aneyemke ue. bankaw keni MeH Apan meHi3i apaceiHOarbl Ka3akcmaHHbIH 6ip 6erniei cy
manuwbinbifbiHa 6alinaHbicmbl KOHbicmaHbaraH. COHbIMEH Kamap, KyH cayneciHiH eme xofapbl deHeelii
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6ap. byn alimakma KermeaeH KyH naHesb0epiH opHamkaH xardalida KyH 3HepausiCbIHbIH Ken MenuwepiH
JXUHayra 6onadbl. XarblK caHbiHbIH a30blfbl MEH eMip cypy xardalibiHbiH Hawap 6onybiHa 6alinaHbicmbl
KyH raHenbOepiHiH 0Cbl MaccusmepiHe Kbiamem Kepcemy KubiH 6on1adbl. Ende xaHapmbinamsiH 3Hepaus
ke30epiH dambimyObiH kem OeceHde eki Heeizai cebebi 6ap. bipiHwici — KazakcmaH bacwbiribifbl pecypcmabik
3KoHoMuKadaH (byn myHau eHOipywi endepdiH 6ipi - oHbIH 8ariemOik MyHal KOpbIHbIH 2 %-0aH acmambl XeHe
backa O0a kenmezeH pecypcmapbi 6ap) mexHoo2ussbIK 3KOHOMUKara emy MyMKiHOikmepiH 3epdeneyode.
byn xardatida pecypcmap spmypni eHimOepdi eHOipy ywiH natidanaHbinadsl. OcbiraH balinaHbicmabl Mpo-
bnemanapdbiH bipi ka3barnbl omblH HeeidiHOeai sHepeaus eHOipydeH banama ke3depae kewy 6osbin mabbi-
naokel xaHe byn ywiH eneyem 6ap. En Ykimemi KazakcmaHda aHepausi eHOIpy ywiH banamarns! ke30epOiH
yneciH ynratimydbi eHOipywinep MeH mymbiHywbinapdbi kemepmerney barbimbiHOa 3aHHama a3ipreyde.
byn natidanaHywsinapra banama ke30epOeH arnbiHFaH dHepausiHbl KanafaH mapug 6oUbIHWa Xerize Xxem-
Kizce, apmbiKwbiblK 6epedi.

Tylin ce30ep: xaHapmbliiambiH 3HepP2Usl, KyH 3HEPaUsIChbl, Xersl, Cy dHepausichbl, buomacca, eeomep-
MarnoblK S3Hepausi

AHHomauusi. B 2017 20dy cmonuua KazaxcmaHa AcmaHa npuHumana 3KClN0O-2017 «3Hepaus 6ydy-
weeoy. Nodzomoska Kk makoMmy macwmabHOMy MEPONPUSMUI0 CMUMyuposgasna eHUMaHuUe rnpasumerslb-
cmea K pa3sumuro cobcmeeHHbIX 80300HOBMAEMbIX UCMOYHUKO8 3Hepauu. [TnaHuposanocs, 4mo 0o KOHya
2020 200a 3 % npoussodumoll sHepauu bydem 3a c4em 80300HO8/IIEMbIX UCMOYHUKO8 3Hepauu. K 2025
2. e2o bydem ripoussodumb 6 %, k 2030 2. — 10 %. K 2050 200y 6onee 50% O0mKHO UCMONb308aMbCS U3
80300H08/15IEMbIX UCMOYHUKOB. KazaxcmaH ¢ e2o0 oepomMHOU meppumopuel u HebosbwuM HacerneHuem
umeem 6onbwoli nomeHyuarn ons npoudsodcmea 80306HosnsiemMoll aHepauu. Ha 6onbwel yacmu meppu-
mopuu umeemcs 0ocmamo4YHOe KO/IUYeCma80 COTHEYHOU 3HepauuU, a makxe 6orbwas meppumopusi € 8bi-
COKoU cKkopocmbio gempa umeem 6onbwol nomeHyuan o5 npousgodcmea 00Ccmamo4YHo20 Konu4ecmsa
aHepauu eempa. Takue palioHbl, Kak [xKyHeapckue eopoma u Hunukckuli kopudop, UMerm 02pOMHbIU Mo-
meHyuan 0ns npou3eodcmea 3Hepauu C MOMOWb 8empsiHbIXx mypbuH. Yacme KazaxcmaHa mexdy o3e-
pom Banxaw u Apanbckum MOpeM He OYeHb 3acesieHa U3-3a Hexeamku 800bl. B mo xe epems 30ecb 04eHb
8bICOKUU yPOBEHb COJIHEYHO20 U3/lyYeHus. B amom palioHe MOxHO cobpamb 6osbWOe KOMUYeCme0o CoJl-
HeYHOU 3Hepeuu 8 Crlydae ycmaHO8KU MHOoXecmea COMHeYHbIx naHesned. Npobnema, komopyto mpydHo
npeodonems, 6y0em 3akio4ambcs 8 06CyXuU8aHUU 3MUX Maccug8o8 COMHEYHbIX rnaHesel u3-3a HU3Kol
YUCIeHHOCMU HaceIeHUs U MI0XuxX ycrosul Xu3Hu. Ecmb kak MuHuMym 08e OCHOBHbIE MPUYUHbI O5isl pas-
sumusi 80306HO8IIEMbIX UCMOYHUKO8 3Hepauu 8 cmpaHe. lepsnbili - pykoeodcmeo KazaxcmaHa usydaem
803MOXHOCMU riepexoda om PecypcHOU 3KOHOMUKU (3mo odHa u3 Heghmedobbigarowjux cmpaH — y Hee
bornee 2 % muposbix 3arnacoe Heghmu u MHozaue Opyaue pecypcbl) K mexHonoaudyeckol. B amom cryqae
pecypcbl 6ydym ucrnonb3oeambcsi O npouseodcmea pasnudyHol npodykyuu. B cessu ¢ amum odHou u3
npobnem signisiemcsi nepexod om fMpou3eoocmea sHepauU Ha OCHO8E UCKOMaeMoe0 mornuea K arbmepHa-
MuBHbIM UCMOYHUKaM, U nomeHyuarsn 0ns 3moeo ecme. [lpasumenscmeo cmpaHbl pa3pabameieaem 3a-
KOHOOamesibcmeo 8 HarnpassieHuu noowpeHus npouseodumenel u nompebumenel K ygenudeHuro 0onu
anbmepHamueHbIX UCMOYHUKO8 Orisi npou3sodcmea sHepauu 8 KazaxcmaHe. Omo daem nons308amersism
npeumyuwjecmesa, ecsiu OHU roCcmMassisitom 3Hepauto, NMPou3ee0eHHYH U3 allbmepHamueHbIX UCMOYHUKOS, 8
cemb 10 npednoYmumernbHbIM mapugam.

Knroyeenle cnoea: 80306HO8/IsIEMbIE UCMOYHUKU SHEp2UU, COTHeYHasi SHepausi, aemep, 2UuOposHep-
eemuka, buomacca, 2eomepmarbHasi 3HePaUsi.

Introduction. Kazakhstan, officially the Republic of Kazakhstan is a transcontinental country
which is located in Asia and Europe. At the same time, it is the world's largest landlocked country,
with an area of 2,724,900 square kilometers (1,052,100 sq mi) see Fig. 1. Kazakhstan is ninth
largest in the world country [1, 2]. In the Central Asia economically Kazakhstan is dominant,
generating around 60 % of region’s GDP. This comes mainly from oil, gas, and mining industries.
Kazakhstan was the last of the Soviet republics which has declared independence during the dis-
solution of the Soviet Union on 16 December 1991 [3].

The population of Kazakhstan is over 19 million people as of now. Considering its large land
area and population, its population density is among the lowest, at less than 7 people per square
kilometer (18 people per sq. mi.). As the country extends across two sides of the Ural River,
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Kazakhstan is the country that has territory in two continents Europe and Asia. [1, 2] The capital
of Kazakhstan is Nursultan, the city which has been rebuilt starting in 1997 on the site of Tseli-
nograd city, small regional Centre at that time. The former capital of Kazakhstan was Almaty, the
country's largest city. Nursultan is very modern and fast developing city. In recognition of fast
economic development of the country, On November 22, 2012 Astana (at that time was the name
of the Capital) was chosen by the International Exhibitions Bureau (BIE) as the venue to host
EXPO-2017, which supposed to be focusing on future energy issues [4]. The exhibition has been
opened 10 June and was operating until 10 September 2017. The preparation towards to EXPO
2017 has created much of attention to renewable energy development in Kazakhstan. Kazakhstan
government planned to move towards to “green energy” achieving overall energy generated by
renewable sources 3 % by 2020, 10% by 2030, and 50% by 2050. It is possible to achieve, as
country has huge potential for development of renewable sources of energy. Especially good and
prospective resources are wind, small hydro, and solar resources [5, 6]. Reasonably prospective
is also to develop biomass and geothermal sources. Kazakhstan's territory is occupied from the
Caspian Sea on west to the Altay Mountains on east and from Western Siberia on north to the
oases, deserts and Tian Shan Mountains of Central Asia on south. The plain area of the Kazakh
Steppe, with an area of around 804,500 square kilometers (310,600 sq mi), occupies one-third of
the country and it is the world's largest dry steppe region. This area is characterized by grasslands
and sandy regions. There are a number of water reserves, including the Aral Sea, Lake Balkhash
and Lake Zaysan, the Charyn River and gorge and the Ili, Irtysh, Ishim, Ural and Syr Darya rivers
[1,2].
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Figure 1. Map of Kazakhstan

Country is very rich in mineral and fossil fuel resources. Development of petroleum, natural
gas, and mineral extractions, has created large portion of country’s GDP and attracted over $40
billion in foreign investment in Kazakhstan since 1993. The extraction of these resources created
around 57% of the nation's industrial output (or approximately 13% of gross domestic product).
Kazakhstan is rich on many minerals such as: uranium, chromium, lead, and zinc reserves, man-
ganese, copper, and ranks in the top ten for coal, iron, and gold. It is also an exporter of diamonds.
Kazakhstan also currently has the 11th largest proven reserves of both oil and natural gas [3].
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Materials and methods of research.

Electricity sector of Kazakhstan

The electricity sector of Kazakhstan is one of the most important sectors of the national econ-
omy. Energy sector has changed quite substantially since country has declared its independence.
A number of energy enterprises have been privatized and many of them have been restructured.
Whole energy sector has received sort of freedom in establishment of own wholesale and retail
markets with the freedom to certain extend own tariffs. The competition developed in this sector
in many cases brought increase of electricity tariffs and establishment of local monopolies. There
are also other players at the local energy market at the same time. They are mainly: The Unified
Power System (UPS) of Russia and Central Asia. The UPS of Kazakhstan is conditionally divided
into three zones: Northern Zone (Akmola, Aktobe, Kostanay, Pavlodar, North Kazakhstan, East
Kazakhstan, Karaganda regions); Southern Zone (Almaty, Zhambyl, Kyzylorda, south Kazakh-
stan regions); and Western Zone (Atyrau, west Kazakhstan, Mangystau regions). The electricity
sector of Kazakhstan includes the following major subsectors: electricity generation, transmis-
sion, supply and consumption [7, 8].

Energy market of Kazakhstan is consuming currently around 100 billion kWh (kilowatt-hours).
During Soviet era maximum consumption was recorded in 1990 (104.7 billion kWh [kilowatt-
hours]). After dissolution of USSR the level of electricity consumption was reduced to 50.7 billion
kWh in 1999. It has happened due to closure of many enterprises and huge downturn of industry.
The industry is peaking up now and due to that energy consumption is steadily growing by about
5 % per year on average. In 2015, electricity consumption in Kazakhstan returned to about the same
amount as 1990 and continues to grow. At the same time energy generation is slightly prevailing
over consumption about 2 %. Large part of part of the electricity sector’s assets was built long time
ago and is in need of modernization due to natural wear (service life from 40 to 60 years). That
requires significant investment. Most of the electricity generation is happening at the old type of
power plants. Mainly traditional power stations are dominating in the energy sector in Kazakhstan.
Most of these power plants are fossil fuel fired. There is great amount of fossil fuel resources widely
available and used at the most of power generating facilities [5, §].

Until 2010 Kazakhstan used to export energy to neighboring countries and after 2010 started
to import energy as the local capacity did not satisfy growing demand. The north of the country
is selling power to Russia from Ekibastuz and south of Kazakhstan is purchasing it from Kirgiz-
stan and Uzbekistan [5]. Currently generation of energy is fully covering demand of Kazakhstan
industry.

Renewable energy resources of Kazakhstan

Kazakhstan has initially joined to Kyoto Protocol and latter to Paris Agreement and is moving
towards reduction of greenhouse effect, especially after the event when capital of Kazakhstan city
Astana was hosting EXPO 2017 “Future Energy”. Preparation to this event has generated many
new projects dedicated to use of the green energy and reduction of energy generation with use of
the fossil fuel. Renewable energy in Kazakhstan has great opportunity to be generated. The
amount of energy generated by the renewable sources could be stored with use of the batteries
and also by pumping water to storage of the hydro power stations to meet high demand during
the peak hours [20].

Due to large territory of Kazakhstan renewable energy potential of it is great. Potentially most
of the renewable energy sources are available: wind, solar, hydro, and biomass. Unfortunately,
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until now all these sources are not developed widely. Mainly only hydropower plants are suffi-
ciently producing energy in Kazakhstan. The amount of that in the total energy generation was in

2012 about 12% [5]. In Table 1 renewable energy resources and their usage are represented.
Table 1. Renewable energy potential and use in Kazakhstan [5]

Energy resources
Capacity
Hydro Power Plants ) )
Solar Wind Bioenergy | Geothermal
Large HPP | Small HPP

Available in | 8.5 billion | 0.54 billion | 0.3 billion 0.3 billion 3 million Heating of
operation kWh kWh kWh kWh kWh houses
pochnical | 105 billion | 65 billion | 3.9-5.4 1820 | 35billion | 0% PRIOM
L OemHal 0T kwh kWh | billion kWh | billion kWh kWh ree
installation flow

Hydropower plants. Kazakhstan is having much of natural capacity of hydropower. Hydro-
power plants can generate in theory total amount of 170 billion kWh per year and only small
portion of that is in use. Main rivers are Irtysh, Ili and Syr-Darya. The most economically suitable
resources are located at the east of the country (Altay Mountains) and south of the country. In
these areas are located large and medium size Hydropower Plants: Bukhtarma HPP, Ust-Kame-
nogorsk HPP and Shulbinsk HPP at Irtysh River, Kapchagay HPP at Ili River, Shardara HPP at
Syr-Darya River, and Moynak HPP at Charyn River. There are in Kazakhstan 15 large hydro-
power plants (>50 MW) today. There are also a number of small HPP operating in Kazakhstan.
The overall generating power of all large and small hydropower plants is about 2500 MW and
they produce over 8 Billion kWh per year. Small HPPs (below 35 MW) are located mainly in the
southern region facing the deficit of energy. The electricity cost produced by these small HPP is
low and they are able to cover the energy deficit existing in that region. Small hydropower plants
are also environment friendly and could be located close to the consumers. All hydropower plants
account for up to 13 per cent of the country’s total generating capacity [9].

Other renewable energy sources. Total renewable energy sources (RES) wind, solar, biogas,
geothermal produce around 1 % of energy generation. At the same time Kazakhstan has the po-
tential of wind, solar, hydrothermal power and the hydro power of small rivers which exceeds 1
trillion kWh per year (about 10 times the energy consumption in the country). Apart from partial
use of hydro power, the potential for RES is not used sufficiently in Kazakhstan. However, wind
and solar power resources in the country are stable and acceptable for the economic, viable gen-
eration of electricity. The main goal is to increase the share of these sources in the energy mix of
the country [6].

Wind power. Kazakhstan is very much suitable for wind energy applications. Economically
possible is to generate about 760 GW. Most of territory has average wind speed suitable for energy
generation (4 — 6 m/s).

In the Kazakhstan wind map Fig. 2 we can see that the most suitable for wind energy gen-
eration are three sites; one on the north of the country and two on the south Jungar Gates and
Chylyk Corridor with wind speed 5 to 9 m/s. Last two sites have wind potentials of 525 W/m2
and 240 W/m2 respectively. The total wind energy potential in Kazakhstan is estimated to be
from 0.929 to 1.82 GW. There are a few wind power stations already in operation: Yerementau
with 45 MW, Kordayskaya with 21 MW, and K -1 with 1.6 MW capacities. Large number of
projects is planned to be built in high wind speed areas: Jungar Gates 50 MWt, Chylyk Corridor
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51 MWt, Ulan region of East Kazakhstan oblast 24 MWt and others. The most prospective
regions in Kazakhstan for wind power plants are west (Caspian Sea region), central, and south
part [10, 11, 12].

Solar power. Kazakhstan has large area with high insolation that could be suitable for solar
power generation especially in the south part of the country see Fig 3. Most of these parts of area
are having from 2200 to 3000 hours of sunlight per year. Such length of sunlight can produce
from 1200 to 1700 kW/m2 annually.

Figure 2. Kazakhstan wind map

Up to 2.5 billion kWh per year is possible to generate potentially from Solar Power Plants.
This is suitable for use of both solar thermal (concentrated) and solar photovoltaic (PV). South
Kazakhstan, Kyzylorda oblast and the Aral Sea region are the most suitable to build solar power
plants. In the large desert areas, it would be most favorable to build solar thermal plants as they
can store the energy in the form of heat. This is most efficient compare to batteries storage of the
energy. These thermal plants can provide energy on demand, even after the sun has set, enabling
both base and peak loads to be met. There are a few solar power plants installed in Kazakhstan:
Burnoe with 50 MW, Kapshagayskaya with 2 MW, Otar with 0.5 MW capacities. Solar thermal
project was financed by UN and in 2002 to install 50 prisms of solar power plant with capacity
100 liters of water each using water from Syr Darya River to provide heating and drinking water
for residents of two villages in the Aral region. According to the Plan of Activities for Alternative
and Renewable Energy in Kazakhstan 28 solar energy projects will be implemented until end
2020 with total installed capacity of 713 MW,

Bioenergy. Kazakhstan has 76.5 Mha agricultural lands, 10Mha forest and 185Mha steppe
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grasslands providing a lot of biomass wastes and residues. All that can provide the potential to
generate bioenergy. Kazakhstan is producing and exporting different crops with average grain
yield of 17.5 — 20 Mt. That produces roughly 12 — 14 Mt of biomass wastes. Currently biomass
wastes are poorly used and not much of the residues are used also. It is known that at least 400000
households keep cattle, horse and sheep. It is estimated that electricity potential from biomass can
be as much as 35 billion kWh per year and also can produce about 44 Gcal per year. There is only
one large scale biogas unit in operation which is a biogas plant at Vostok village in the Kostanai
region until now. This plant was installed with the aim to deliver 3 million kWh of electricity
annually [14].

| COMHEMHOE CHAMHE rog |

Figure 3. Map of solar activity in Kazakhstan

Geothermal resources. There are a number of large resources of middle- and low-temperature
thermal water in Kazakhstan. These sources with thermal water temperature of 80 °C are used
mainly for heating of residential buildings and as in case of thermal water resources (temperature
80-120 °C) near the city of Almaty are used for heating greenhouses in winter and for air-condi-
tioning in summer [5, 15] see Fig. 4.

State support for the renewable energy generation

Kazakhstan has become very active in the creating sustainable environment just after getting
independence. Country is a participant of the United Nations framework convention on climate
change (UNFCCC) (since 1995). Kazakhstan has ratified the Kyoto Protocol to UNFCCC in
2009, and recently has signed Paris Agreement on Climate Change thus committing itself to re-
duce greenhouse gases. Development of renewable energy sources is regarded as one of the most
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efficient methods of mitigating the harmful impact of energy sector activities on the environment.
All the activities related to building renewable energy sources are part of the Program for Accel-
erated Industrial and Innovative Development. Appropriate legislation was developed to stimulate
production of energy by renewable sources. Development of renewable energy was declared as
one of the priority directions of establishing the future economy sectors. The use of RES is regu-
lated by the Law of the RK on Support to the Use of Renewable Energy Sources, adopted in 2009
and updated in 2013 [16, 17].

Figure 4. Main thermal water areas in Kazakhstan

This Law of RK on Support to Use of RES provides for economic mechanisms of support to
the RES development and sets forth the basic principles of state regulation of RES use.

Article 9 of the Law on Support to Use of RES states that the regional power grid companies
have the responsibility for the connection of the RES capacities to grids and the purchase of all
electricity generated from RES by respective generation companies. In addition, such RES gen-
eration companies are exempt from payment for power transmission services. [17]

The law also provides for a number of incentives for these generation companies, including
feed-in tariffs and connection of new facilities to the existing power grids.

Government of Kazakhstan Regulation (25 January 2013 N43) on Planning of Renewable En-
ergy Development in Kazakhstan during 2013 — 2020 requires to complete 31 RES projects with
total capacity of 1040MW including 13 Wind Power Plants — 793 MW, 14 Hydro Power Plans —
170 MW, and 4 Solar Power Plants — 77 MW.

In general moving towards green economy Kazakhstan government aims for the share of re-
newable energy in domestic electricity generation to rise to 10% by 2030 and 50% by 2050.

Government has guaranteed to purchase all the energy generated by RES using higher tariffs
with yearly corrections to make attractive renewable energy generation.

Conclusions.

In spite of great renewable energy potential in Kazakhstan to implement that potential is nec-
essary to overcome a number of barriers which are still pulling back renewable energy generation.
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These barriers are: low electricity tariffs; transmission losses and inefficient technologies; weak
regulatory and legal frameworks to stimulate the use of renewable energy in the electricity sector;
persistent governmental body reforms; inadequate levels and quality of scientific support; aware-
ness and information barriers; and a high-risk business environment. Development of alternative
energy in Kazakhstan is constrained also because implementation of such projects requires bigger
initial capital investments and recoupment period is going to be longer. Considering local condi-
tions when the hydrocarbon resources of Kazakhstan are relatively inexpensive the government
should create the conditions when the investors would be economically interested in such projects
to make the investments in renewable energy profitable. Due to high cost of investment in con-
struction of renewable energy facilities, their development as well as purchase and installation of
equipment, direct project financing from the republican and local budgets may be considered as
a possible stimulus.

Good practice would be beneficial if investment in renewable energy facilities will be done
through public-private partnership. Such arrangement may be quite effective as the investment
risks in this case are proportionally divided between the government and the private partner. The
private party could be responsible for operational costs and management of the facility. In case
of such cooperation the national economy will have the facility at a lower cost and the amount of
investment from the business partner could be also reasonable. Public investment will reduce the
tariffs because private partner will need to recover only its expenditure, so the cost of energy will
be considerably lower.

Government also can introduce tax breaks for investments in the renewable energy invest-
ments as this is area of priority for the country. This type of incentive can stimulate “green” energy
technology development. Development of “green” energy technology in the future will be also
beneficial due to increasing cost of mineral resources extraction and also decreasing their re-
sources.

Having such rich renewable energy potential and government desire to move towards to alter-
native energy Kazakhstan has all the factors to build “green” economy. Very good stimulus in the
motion of the country towards that direction plays EXPO2017 “Future energy” which has been
opened in capital of Kazakhstan 9 June 2017. This three month exhibition has shown commitment
of the country to principles of “green” economy approach.
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