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FOREWORD

Dear Colleagues,

The Republic of Kazakhstan is pleased to present you its Seventh National Communication and
Third Biennial Report to the UN Framework Convention on Climate Change (UNFCCC).

Kazakhstan is an active contributor to the climate agreements. Since 1995, the country has
engaged in activities to implement commitments and mechanisms of the international climate
agreements, which have always been considered by our country as a comprehensive and global
mechanism, aimed at creating incentives to improve legislation, adopt new technologies and
know-how, and ultimately achieving the global goal of addressing climate change.

From 2013 to 2015, together with our international and national partners we were piloting and
improving the emission-trading scheme (ETS). This system helped us to create opportunities
for modernization of our economy, preventing rapid increase in greenhouse gas emissions
and pollutants. The next stage would be creation of new indicators based on best available
technologies in order to increase capacity of the country to reduce greenhouse gas emissions in
manufacturing and oil-and-gas sectors. However, we do understand that industrial complex alone
cannot be held responsible for all emissions in the country and enterprises should not become
the only operators in achieving the goal of reducing GHG emissions. In this regard, measures have
been taken in the country to reduce greenhouse gas emissions.

A new tool for nation-wide reduction of greenhouse gas emissions was created and developed
in the country. Emission trading scheme has been advanced, in 2018 and onwards allocation of
allowances will be done with due consideration of the best available technologies, which will
support us in creating incentives for upgrading the energy complex and in creating conditions
necessary to transform industry towards green economy.

Much has been done to improve legislation on GHG emissions regulations, on providing support
for the use of renewable energy sources, and achieving energy saving and energy efficiency. We
believe that it will enable us to create incentives to strengthen our efforts to address climate
change. The Ministry of Energy has carried out commendable work to include new sections into
the legislation, namely those related to climate change adaptation. A series of devastating floods
on normally not flood-prone territories, which were considered rather safe in terms of possible
flooding, has shown that adaptation works should be implemented across the country to ensure
greater degree of safety for the people, infrastructure and food security.

We are constantly monitoring state programs and strategies to include adaptation and mitigation
issues. However, still a lot remains to be done. It is important to find common action points,
which will be beneficial to both the business community and society, as well as to the future
generations.

An important step in this direction was organizing and hosting International exhibition EXPO-2017
“Future Energy” in Kazakhstan, with more than 3.8 million visitors. Through this lens, we have
demonstrated latest global technologies and we hope to create opportunities for a paradigm
shift in Kazakhstan. The Republic of Kazakhstan has gone a long way from traditional energy mix
with large emissions and inefficient technologies to a state, which turns towards new innovative
technologies, including those in coal and oil sectors. We are continuing to work on retrofitting
the industrial complex, trying to create high-value-added along with introduction of high
environmental standards.

We would like to thank all our international partners for the assistance provided to the country
on this important path.



. EXECUTIVE SUMMARY

Background information

The Republic of Kazakhstan is a unitary secular state with the presidential government system’. The
administrative territorial system includes 14 regions, 2 cities with a republican status (Astana and
Almaty), 177 administrative districts, 87 towns, 30 townships and 6693 rural settlements?.

The area of the Republic of Kazakhstan is 2,724.9 thousand sq. km. Length of the country’s state border
is 13394 km.

Population of the Republic of Kazakhstan in May 2017 reached 18 million people. In 2012-2017 population
grew by 1 million 341 thousand people.

Country’s average population density in 2016 was 6.5 people per square kilometer.

Arid natural zones - desert, semi-desert and dry steppe zone- cover most of the territory of Kazakhstan.
Only its northern part’s conditions are more favorable in terms of humidity: steppe and forest-steppe.

Policy directives

In the Republic of Kazakhstan the most important decisions on climate policy are made by the
President, the Parliament and the Government. The Ministry of Energy (ME RK) is responsible for
climate policy administration in the country and climate negotiations on an international level. In
its activity ME RK adheres to the adopted laws and planning documents in accordance with the state
planning system. The interdepartmental coordinator for sustainable development is the Council for
transition to green economy under the President of the Republic of Kazakhstan headed by the Prime
Minister of the Republic of Kazakhstan.

The Government of the Republic of Kazakhstan introduced several «strategic plans» that set priorities
and quantitative targets for the country development until 2050. «Concept for transition of the
Republic of Kazakhstan to green economy», adopted by the President of the Republic of Kazakhstan
in 2013, sets ambitious goals on reducing energy intensity of GDP, improving air quality, increasing the
share of alternative energy sources and gasification of the country.

Under the current system of state planning (SSP)? that operates since 2010, strategic directions of
government bodies and organizations are defined within five-year strategic plans.

In 2013, the emissions trading scheme (ETS) was launched in Kazakhstan. The pilot phase began in
2013 and covered 178 companies from the energy, oil and gas, mining and chemical industries that
were responsible for 55% of GHG emissions. During its pilot phase, allocation of allowances was based
on a historical approach. In 2016, a proposal was made to allocate allowances using best available
technologies’ benchmarks and where it is impossible - a historical basis. The updated ETS will enter
into force in 2018.

Kazakhstan signed the Paris Agreement on August 2, 2016 and ratified it on December 6, 2016. On
September 28, 2015 Kazakhstan announced its nationally determined contributions (INDC - Intended
Nationally Determined Contributions) stating that by 2030 Kazakhstan intends to achieve an
unconditional reduction of greenhouse gas emissions at the level of minus 15% from the 1990 baseline.

' Constitution of the Republic of Kazakhstan

2 Kazakhstan in numbers, Committee on statistics of the Ministry of national economy of the Republic of Kazakhstan (hereinafter
referred to as Committee on statistics of RK), 2016.

3 http://adilet.zan.kz/rus/docs/U090000827_



Climate profile

The average annual temperature increase rate in Kazakhstan is by 0.28 °C every 10 years, temperature
in Kazakhstan grows faster in spring and autumn - by 0.30 and 0.31 °C/10 years, in winter — by 0.28
°C/10 years, while the slowest temperature growth rate is registered in summer - by 0.19 °C/10 years.
In accordance with the linear trend of air temperature anomalies (against the base period of 1961
... 1990) for the year (Figure 1.1), all trends in the series of annual and seasonal values of surface air
temperature are positive and statistically significant, indicating a steady increase in air temperature
in Kazakhstan from 1941 to 2015).

Figure 1.1. Time-series and linear trend of annual average air temperature anomalies over the period
of 1940...2015, spatially averaged over the territory of Kazakhstan.

SOHMVOAANUNPV=FIT-COCNLOAAUR=IFI-Cn O
T TT T UL ULLOLOLOCECDDI RN DD D v w
ssscocovvoOcOO OO SO S
vy oy oy oy oy g p— oy p— g p— oy o O] NN AN AN

In contrast to air temperature, the change in the regime of atmospheric precipitation on the territory
of Kazakhstan for the studied period presents a heterogeneous picture. In some areas of Kazakhstan,
there is a slight increase in precipitation, and in others — a decrease.

On average for the period of 1940 ... 2015 annual precipitation values have fallen slightly in Kazakhstan
- by 0.2 mm/10 years. On average for all seasons in Kazakhstan, a weak (statistically insignificant)
trend of precipitation decrease by 0.7 mm/10 years can be observed in all seasons except winter when
precipitation is increasing by 1.5 mm/10 years and the trend is significant. Thus, over the period under
consideration a significant increasing trend is observed in winter time and a decreasing one is seen
in other seasons.



Figure 1.2. Time-series and linear trend of seasonal precipitation anomalies over the period of 1940
through 2015, spatially averaged over the territory of Kazakhstan. Anomalies are calculated in%
against the base period of 1971-2000. Fitted curve formed with 11-year moving averaging.
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In the 21t century, further significant climate warming should be expected in all scenarios under
consideration (Table 1.1).

Table 1.1. Probable changes of annual and seasonal air temperature on the territory of Kazakhstan
in 2030-s, 2050-s, 2070-s and 2090-s against the base period of 1980-1999 for two scenarios

Scenario Year Winter Spring Summer Autumn

2020-2039

rcp4.5 17 17 1.6 1.8 1.6

rcp8.5 1.9 2.0 1.9 1.9 1.8
2040-2059

rcp4.5 2.4 2.4 2.6 2.6 2.2

rcp8.5 31 3.0 3.1 3.2 2.9
2060-2079

rcp4.5 3.0 3.2 3.0 31 2.6

rcp8.5 4.6 4.8 L4 4.8 4.3
2080-2099

rcp4.5 3.2 3.5 3.3 3.2 2.9

rcp8.5 6.0 6.4 5.8 6.1 5.6

In the 21t century Kazakhstan will see an insignificant increase in annual precipitation in all the

considered scenarios. Precipitation may be going down in summer starting from 2050-s (Table 1.2).
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Table 1.2. Probable changes in annual and seasonal precipitation (%) on the territory of Kazakhstan
in 2030-s, 2050-s, 2070-s and 2090-s against the base period 1980-1999 for two scenarios

Scenario Year Winter Spring Summer Autumn
2020-2039
rcp4.5 8.37£21.69 12.54+5.74 9.59+7.96 6.96+12.11 5.81£7.21
rcp8.5 4.94 9.47 6.04 4.40 0.76
2040-2059
rcp4.5 9.26 15.81 10.82 5.33 7.53
rcp8.5 5.98 14.28 9.77 -0.43 2.76
2060-2079
rcp4.5 12.70 20.91 16.58 8.51 7.71
rcp8.5 8.20 22.06 13.54 -1.88 2.75
2080-2099
rcps.5 13.21 21.85 17.91 7.99 7.50
rcp8.5 .77 32.68 17.69 -2.07 4.76
Economy

Gross domestic product (GDP) of the Republic of Kazakhstan has demonstrated stable growth in
2012-2016 (Figure 1.3).

Figure 1.3. Gross domestic product, million KZT

46193 380,6

2012

Source: Main socio-economic indicators of the Republic of Kazakhstan. Committee on Statistics of the RK, 2017

Speaking of industrial development, the Country attaches special importance to the Manufacturing
industry. The highest growth is expected in petrochemical, automotive, agrochemical, electric
engineering and railroad rolling stock manufacturing.* According to the State program of industrial
and innovative development for 2015-2019, by the end of 2019 the value of manufacturing industry’s
export is expected to grow by 19 percent. Therefore, manufacturing industry will probably see an
increase in cumulative GHG emissions with reduction of emissions per unit of output.

Given the goals, stipulated in the Concept for transition of the Republic of Kazakhstan to green
economy, aimed at increasing the efficiency of water resources use and energy efficiency in various
sectors, as well as modernization of the existing infrastructure and construction of the new one, one
can expect reduction of GHG emissions.

“ Indicators of the State program for industrial and innovative development of the Republic of Kazakhstan for 2015-2019, Committee
on Statistics of the RK.

15
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Energy

In 2015, 76 power plants with various forms of ownership generated electric energy. Total installed
capacity of power plants in Kazakhstan is 21307.2 MW, available capacity — 17 500.1 MW.°

In 2015, Kazakhstan produced 90,976.6 million kWh. Electricity generation in 2016 increased by 3.6%
and amounted to 94076.5 million kWh.

Mineral fuels, coal in particular, are predominant energy resources generated and consumed in
Kazakhstan. Plans on expansion of coal and oil production indicate that dependence on conventional
energy sources will continue. Meanwhile, there are efforts to upgrade coal-fired power plants to
support reduction of greenhouse gas emissions. By 2020, wind and solar energy are expected to reach
3 percent of the total electricity generation in the country as of August 2017, their share is about 1%.°

Figure 1.4. Electric energy generation by sources

2015 2016

123% _~ 0,4%

10,2% _~ 0,2%

7,9%

= CHP = CCGT = HPP = PPSand WPS

Source: Committee on Emergency Situations, MIA

Transition of existing coal-fired power plants and CHP plants in Astana and Almaty cities and other
cities with a population of more than 300 thousand people to gas is part of the Action Plan of the
Concept for transition of the Republic of Kazakhstan to green economy for 2013-2020’. To gasify central
and northern regions, gas mains are under construction to connect them to the western part of the
country®. These projects are expected to supply gas to about 3 million people. Thus, Kazakhstan
reduces greenhouse gas emissions by replacing coal with gas, reduces atmospheric air pollution in
cities, connects main gas pipelines into a unified gas transportation system and creates conditions
for the export of Kazakh gas.

Kazakhstan considers nuclear energy as an alternative energy source as well. Currently a feasibility
study is being prepared for construction of a Nuclear power plant (NPP). It is expected that by 2050,
half of electric energy in the country will be generated by renewable or alternative energy sources.

High energy intensity of manufacturing is one of the main features of Kazakhstan's economy?®, however
the country makes efforts to reduce it. In 2012, energy intensity of the GDP decreased by 13.6 percent
compared to 2008. Reduction of energy intensity of the manufacturing industry (by at least 15 percent
by 2019) is defined as one of the key objectives to ensure competitiveness of Kazakhstan's economy.”®

5 “Electric energy” (note), Ministry of Energy of RK, 5 April 2017.

¢ Information on the Concept for transition of Kazakhstan to green economy, 31 July 2017, Ministry of Energy of the Republic of
Kazakhstan.

7 Resolution of the Government of RK of 31 July 2013, N° 750 ‘On approval of the Action plan to implement the Concept for transition
of the Republic of Kazakhstan to green economy for 2013 - 2020".

8 “KazTransGas” JSC has presented report on activities in the first half of 2017, 4 August 2017, website of the national operator in the
field of gas and gas supply KazTransGas.

° State program for accelerated industrial and innovative development of the RK for 2010-2014, approved by the order of the
President of RK of 19 March 2010, N2 958.

0 State program for industrial and innovative development of the RK for 2015-2019, approved by the Act of the Government of the RK
of 9 June 2014, N 627.



Table 1.3. Plans to reduce energy intensity of the GDP of Kazakhstan against 2008

Year/ Goals Concept for transition of the Republicof = Concept for development of fuel and energy
Kazakhstan to green economy complex of the RK by 2030
2015 Not defined -10%
2020 -25% -25%
2030 -30% -30%
2050 -50% Not defined

“Energy conservation-2020" program™. was adopted in 2013. Under this program, an annual 10%
reduction of energy intensity of the GDP was foreseen for 2013-2015 with a total reduction by 40% to
2020 against the level of 2008.

“Energy conservation-2020" program was repealed in July 2016, but its main principles were preserved
in the current State program for industrial and innovative development for 2015-2019.

Strategic plan of the Ministry of Energy of the Republic of Kazakhstan for 2017-2021 was approved on
28 December 2016. This plan’s mission is to improve quality of the environment and ensure transition
of the Republic of Kazakhstan to low-carbon development and green economy in order to satisfy the
needs of the current and future generations.

Strategic dimension “Improvement of the quality of environment” talks about minimizing emissions
to the environment by improving state environmental control and regulation, as well as by achieving
targets of the Concept for transition to green economy on carbon emissions and by fulfilling
commitments under the UN Framework Convention on Climate Change and other agreements.
In order to implement the Nationally determined contributions®” (INDC), as specified in the Paris
agreement under the UN Framework Convention on Climate Change (UNFCCC), the following measures
will be implemented: 1) regulation of emissions and removal of greenhouse gas through the market
mechanism —emissions trading scheme (ETS); 2) increasing the share of renewable energy sources
in energy mix of the country; 3) modernization of heating and power plants and boiler houses; &)
implementation of energy efficiency and energy conservation projects.

The Concept for development of fuel and energy complex (FEC) defines a range of objectives, which can
indirectly reduce GHG emissions: development of renewable energy sources; reduction of equipment
wear and tear; increasing the reserve of electric capacity and capacity of the power transmission
equipment; development of flexible gas-fired generation in Western energy zone to ensure supply of
capacities to Southern and Northern energy zones and to cover the peak demand in the South and
North; increasing energy efficiency in the Republic of Kazakhstan.

Table 1.4. Expected outcomes in electric energy sector

Description 2020 2030
Share of wind and solar power plants in electricity
. 3% 10%
generation
Share 01_‘ gas-fired power plants in electricity 20% 259
generation
Reduction of carbon dioxide emissions in the -15%

Level of 2012

electricity sector (against the level of 2012)

According to the subparagraph 5-2), Article 6 of the Law of the Republic of Kazakhstan “On supporting

the use of renewable energy sources:”, “Target indicators for development of the renewable energy
sources sector” (N2 478) were approved on 7 November 2016.

" Act of the Government of the Republic of Kazakhstan of 29 August 2013, N2 904 «On approval of the «Energy conservation-2020»
program. Repealed on 25 July 2016 in line with the Act of the Government of the RK N 434,
2 http:/ /wwwé.unfcec.int/Submissions/INDC/Published%20Documents/Kazakhstan /1/INDC%20Kz_eng.pdf
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Table 1.5. Target indicators for development of the renewable energy sources sector

No Indicators Targets

Share of electric energy generated by renewable energy sources in the total

o)
! amount of energy generated by 2020 =
2 Cumulative installed capacity of renewable energy facilities by 2020 including: 1700 MW
Wind power plants 933 MW
Solar power plants, which use photovoltaic solar energy converters 467 MW
Hydro power plants 290 MW
Biogas plants 10 MW

Feed-in tariffs are established in Kazakhstan for supply of electric energy generated by renewable
energy sources®.

Agricultural economy

One sixth of the employed population works in agriculture, forestries and fisheries in Kazakhstan.
However, agricultural production (including forestries and fisheries) takes only 4.6 percent in GDP
structure®. Forty-three percent of the population lives in rural areas. Total area of cultivated lands
(Figure 1.5) is 21.5 million ha.®* Northern regions specialize in growing grain and forage crops; southern
region, where irrigation is important, have diversified crops (grain, oilseeds, fruit and berries,
vegetables, cotton).”

Figure 1.5. Main agricultural crops in 2016

Cereals (including rice) and legumes

4

= Qilseeds
= Potatoes

= Open ground vegetables

Source: Corrected area under agricultural crops in 2016, Committee on Statistics of the RK.

Kazakhstan's agriculture is a source of methane and nitrogen emissions®™. These two sources emit
about 88% of all GHGs of the sector.

Adverse changes in natural and climate conditions and weather instability are identified as threats to
the agro-industrial complex development in Kazakhstan.” Due to unfavorable climate conditions in
2012 and 2014, large areas of crops died — about 1407 thousand ha (or 15 percent of insured crops area)

3 By Act of the Government of the RK N2 645 of 12 June 2014.

™ Employed population by types of economic activities and by regions, 2010-2016, Committee on Statistics of the RK.

> Employed population by types of economic activities and by regions, 2010-2016, Committee on Statistics of the RK.

® Total corrected area of agricultural plants, Committee on Statistics of the RK.

7 Agrometeorological forecasting in Kazakhstan, Project ‘Improving the Climate Resiliency of Kazakhstan Wheat and Central Asian
Food Security” UNDP.

8 GHG emissions inventory in Kazakhstan, 2017

' State program for agro-industrial complex development for 2017-2020.



and 369 thousand ha (or 8 percent) respectively. In fact, total area of insured crops in 2015 decreased
40 times compared to 2012, when about 9320 thousand ha were insured in total.?

Strategic plan of the RK Ministry of Agriculture for 2017-2021%" and RK State program for development
of agro-industrial complex stipulates a range of measures which contribute to adaptation to climate
change.

Forestry sector

Forest cover amounts to 12,627 thousand ha or 43% of the total forest fund area. Country’s forest cover
has not increased in the last four years and still remains at the level of 4.6 percent.?

Emissions and removals in the forestry sector in Kazakhstan, which have been cumulatively calculated
for the native pastures, forests, trees and shrubs, arable lands, wetlands and perennial plantations
in the period from 2013 to 2015, have increased 1.9 times (or by 6643 thousand tons of CO, equivalent,
Table 1.5).

Table 1.5. Emissions/removals of greenhouse gas in forestry sector in thousand tons of CO,

equivalent
Year Forest lands  Arable lands Pastures Wetlands plapr?:::igi:‘sl Total
2013 -10938.88 46405.33 -26718.13 11.88 -1409.10 73511
2014 -11018.75 51010.67 -27750.44 0 -1592.43 10649.05
2015 -11092.54 55618.20 -28763.84 0 -1767.88 13993.93

Source: Greenhouse gas emissions inventory in Kazakhstan, 2077.

The number of forest fires has increased significantly from 2013 to 2015 -1.7 times (or by 202 cases),
total area of forest fires has increased 8.3 times (or by 8.5 thousand ha). Frequency of forest and
steppe fires is expected to increase as the climate becomes dryer.

Sustainable development of forests (continuous increase of forest cover) is one of the principles of
forestry legislation in the RK.Z Increase of forest cover in water catchment basins is planned as one of
the measures to reduce water deficit.

Waste

In 2016, 2813.6 thousand tons of municipal waste were collected in Kazakhstan, which is 20.7 percent
less compared to 2013 (Table 1.6).

Up to 90 percent of municipal wastes are not sorted for further processing or recycling. This amount
goes for permanent landfilling (storage of waste) at the waste landfills. The rest is sent for sorting and
further recycling and/or disposal.*

The amount of per capita waste has decreased by 24% in the reporting period.

2 |bid

2 Approved by the Order of the Deputy Prime-Minister of the RK, Minister of Agriculture of the RK of 30 December 2016, N° 541.
22 Forest resources, Committee on Statistics of the RK.

% Code of the RK of 8 July 2003, N2 477 «Forest code of the RK», Article 3.

% 0On collection, transportation and storage of municipal waste from 2013 to 2016, Committee on Statistics of the RK.



Table 1.6. Waste generation and recycling rates

Units 2013 2014 2015 2016
CenerEition of Tsd tons/year 35477 3446,3 3235,5 2813,6
municipal waste
Ceneriien of Tsd tons/year 382 214,30 337 414,8 251565,6 -
hazardous waste
Recyeling o Tsd tons/year 16,0 383,0 372,5 346,2
municipal waste
Resyelig oif Tsd tons/year 3580,0 31243 5456,10 -
hazardous waste
FEMUEIIRN Girilne Min people 17,160 17, 417 17,670 17, 670
country
I G Kg per capita 2067 1979 183/ 159,2
of municipal waste
Per capita generation Kg per capita 2 272,6 19 372,0 14 236,4 -

of hazardous waste

* RK population from 2004 to 2016, Committee on Statistics of the RK
Source: Green economy indicators of the RK, Waste generation and recycling rates, Committee on Statistics of the RK

Modernization program for the municipal solid waste (MSW) system was initiated in 2016. Measures
taken thereunder have significantly contributed to waste processing —amount of processed waste has
increased 22 times in 2016 compared to 2013.

Total amount of emissions in this sector in 2015 was 6115 thousand tons of CO, equivalent, which is
5 percent more compared to 2013 (Table 1.7).

Table 1.7. Greenhouse gas emissions in municipal waste and municipal waste waters management
sector in thousand tons of CO, equivalent

2013 3830,3 1981,0 3.4 5814,8
2014 3906,0 2070,0 7 5983,0
2015 3996,1 2111,6 7,5 6115,2

Source: Greenhouse gas emissions inventory in Kazakhstan, 2077.

GHG inventory

Cumulative emissions of GHG in the base year 1990 in Kazakhstan without LULUCF were 389.104 million
tons of CO, equivalent, and GHG emissions in 1990 including LULUCF were 371.831 million tons of CO,
equivalent (Table 1.8). As of 2015, total GHG emissions including LULUCF were 314.9 million tons and
300.920 without LULUCF, therefore, total national GHG emissions were below the base year of 1990 by
15.3% with LULUCF, and by 22.7% excluding LULUCF.
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Table 1.8. Dynamics of total national greenhouse gas emissions in 1990-2015 by economic sectors
in the Republic of Kazakhstan in thousand tons of CO, equivalent

.. Total
Energy . Tptal EMISSIONS o missions
Yea