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Annotation: Climate change gives rise to many problems for states that require immediate solu-
tions. The solution of climate problems is especially difficult for countries that have a limited amount of
resources and tools in this area. According to "Our World in Data" China is the leader in carbon dioxide
emissions, has a significant impact on both the situation with global environmental problems and the
world's energy markets. However, a low-carbon development policy may change the situation and Chi-
na's attempts to create an "ecological civilization" may be quite successful. The study helped to conclude
that China has now directed its development towards "green development” and the transition to the so-
called renewable energy sources while reducing the share of fossil fuels in the energy mix. This will
allow China to significantly reduce environmental pollution and reduce the energy intensity of the econ-
omy, improve the standard of living of the population, fulfill the obligations stipulated by the Paris cli-
mate agreement, improve national energy security, and realize its own innovation potential. Therefore,
the conclusions on a comparative analysis of the climate change protection programs of Kazakhstan and
China were provided in this article for further use in identifying the shortcomings of the domestic pro-
gram. Moreover, topical problems associated with climate change and their impact are considered, as
well as an assessment of the effectiveness of the implemented programs of the two countries.
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Basic provisions. According to calculations based on the ensemble of models of the
World Meteorological Organization, the process of climate change on the territory of Ka-
zakhstan will intensify in the 21st century. At the same time, climate change will occur
very heterogeneously across seasons and territories. The average annual temperature will
increase by 1-2 °C by 2030 and by 2-3 °C by 2050. The increase in precipitation by 2050
will not exceed 10%, mainly in the winter season, in the southwestern regions precipita-
tion will be less than in the rest of Kazakhstan. Such changes in temperature and precipi-
tation will inevitably lead to an imbalance in natural systems, a reduction in water re-
sources, and, as a result, economic losses in agriculture and other sectors of the economy.

In order to prevent climate change in the Republic of Kazakhstan, it was decided to
study China's climate change protection model, namely the low-carbon development strat-
egy. Secretary of the G-20 Research Center Long Yuntu said that the development of the
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low-carbon economy should be consistent and gradual, in accordance with the situation
in the country, its continued development should be carried out under the condition of
environmental protection and energy conservation. This condition is optimally suited for
the Republic of Kazakhstan.

Introduction. Climate change refers to long-term changes in temperature and
weather patterns. While these changes may be natural, such as solar cycling, since the
1800s, human activity has been a major driver of climate change, mainly through the
burning of fossil fuels such as coal, oil, and gas. The past decade (2011-2020) has been
the warmest on record.

While many people think that climate change means mostly warmer temperatures,
rising temperatures are only the beginning of the story. Since the Earth is a system where
everything is interconnected, changes in one area can affect changes in all others.

Currently, the impacts of climate change include severe droughts, water shortages,
severe fires, sea level rise, floods, melting polar ice caps, catastrophic storms and loss of
biodiversity, among others [1].

The following climatic problems exist in the Republic of Kazakhstan. With global
warming of 2°C, agriculture in Kazakhstan will suffer, and the burden on the healthcare
system will increase. By 2050, temperatures in Kazakhstan are expected to increase by 2—
3°C, which will lead to a reduction in the period of precipitation and an increase in the
period of prolonged heat. In addition, climate change affects the increase in temperature
in the mountainous regions of Kazakhstan, which leads to increased melting of glaciers.

This means that in many mountain rivers, which are fed in summer, including by
melting glaciers, in the future there will be water only in winter, while the snow melts. In
the summer, there will be a shortage of water, and first of all for irrigation.

The lack of water in the mountain rivers became especially noticeable in June last
year, when such stormy rivers as the Turgen, Charyn, Esik and Talgar turned into streams.
Moreover, the water level in Ili, the main water artery of the Almaty region, has also
significantly decreased, on which both the water level in Lake Balkhash and the capacity
of the Kapchagai reservoir depend.

Meanwhile, according to UNDP calculations and the Committee on Water Re-
sources, by 2050, under the influence of climate change, the flow of the Ural, Irtysh, Yesil,
and Tobol rivers is expected to decrease. According to foreign researchers, by 2050 Ka-
zakhstan may be on the list of catastrophic water stress states. Accordingly, in a changing
climate, the need to revise the culture of farming is obvious [2].

This article also considers China. Climate change in China is having a major impact
on the economy, society and the environment. China is the largest contributor to carbon
dioxide emissions thanks to an energy infrastructure heavily reliant on fossil fuels and
coal. In addition, other industries, such as the emerging construction industry and indus-
trial manufacturing, are major contributors to carbon emissions. However, like other de-
veloping countries, on a per capita basis, China's carbon emissions were significantly
lower than those of countries such as the US, ranking 51st in per capita terms as of 2016.



China is suffering from the negative effects of global warming on agriculture, forestry and
water management, and its effects are expected to continue to grow. The Chinese govern-
ment is taking some measures to increase the use of renewable energy and other decar-
bonization measures, promising to achieve zero carbon emissions by 2060 by adopting
"more vigorous measures and policies" [3].

Description of materials and methods. Benchmarking methods were used to iden-
tify the effective and inefficient aspects of the Chinese low-carbon project and also the
Kazakhstan "green economy™ project. Consolidation analysis and also recommendations
were involved in this article.

To determine the most "harmful” countries for the climate, data was used from Our
World in Data, which helped determine that China ranks first in carbon emissions. The
Report of the Working Groups | was also used, which is the first part of the sixth Report
of the Assessors of the Intergroup Studies on Climate Research (IPCC ARG6), to assess the
current situation with the climate in the territory of the Republic of Kazakhstan.

As the main methods among general scientific methods, systemic and structural
methods were broadly used.

Results. Combating climate change requires a long-term strategic approach. The cli-
mate policy of the Government of Kazakhstan is determined by the Paris Agreement,
adopted in December 2015 by the parties to the United Nations Framework Convention
on Climate Change (UNFCCC). Kazakhstan is fully committed to the obligations under
the Paris Agreement, which provide guidelines for public policy to achieve the national
target for greenhouse gas (GHG) emissions. By doing so, Kazakhstan shares the goals of
the international community to keep the temperature of the Earth's atmosphere at a level
no higher than 2°C compared to the pre-industrial level and even try to limit the tempera-
ture increase to no more than 1.5°C from the pre-industrial level. The Paris Agreement
aims to avert the worst effects of climate change, which threaten the very foundations of
the international economic system, food security and social cohesion. Inaction in response
to coming climate change will undermine ambitions to achieve the seventeen global sus-
tainable development goals (SDGs), which are set out in the United Nations 2030 agenda,
adopted to mitigate international conflicts and migration flows, as well as prevent new
ones. It is absolutely correct and worthy of respect that Kazakhstan recognizes itself as an
active participant in this global movement [4].

The concept of transition to a "green economy" assumes that by 2030 55% of build-
ings will be built (that is, by 2030 more than half of Kazakhstan's buildings will be no
older than 20 years), as well as 40% of power plants. In addition, by 2030, 80% of the
vehicle fleet will be new. Assuming GDP growth of 4.3% per year, Kazakhstan will need
to spend an average of $292 billion (or 3.93% of GDP annually) on infrastructure until
2040. Compared to the current level of spending on infra-structure, this represents a total
investment gap of US$84 billion (1.11% of annual GDP). This gap is observed in infra-
structure investment across all sectors of the national economy, but is more prevalent in
cross-border infrastructure, energy and road transport.



Discussion. It is important to consider the climate strategies of the two countries.
Let's start with the Republic of Kazakhstan. In 2020, our country published the Low-Car-
bon Development Strategy of the Republic of Kazakhstan: goals and ways of transfor-
mation. Within this program, Table 1 provides a (tentative) list of policies that could be

applied across the economy, or at least across sectors [5].

Tab. 1- list of policies that could be applied across the economy, or at least across sectors.

"Base"

"Green Economy"

"Zero GHG balance"

Emissions trading sys-
tem (ETS)

The existing system
will remain; the price
level for GHG emis-
sions will not change
significantly

The system will expand
with the entry of other
enterprises; GHG
prices will rise until
2030, then stabilize

Extended structure as in
the Green Economy
scenario, but emissions
prices will continue to
rise after 2035 until the
end of the observed pe-
riod

Emissions price (e.g.
tax) for the rest of the
economy outside the
ETS

Do not apply to enter-
prises that are not in-
cluded in the ETS; do
not directly affect
households

Broad involvement of
all participants in the
economic system by
setting prices for GHG
emissions for the econ-
omy as a whole

Strict monitoring and
constant upward revi-
sion of the price of
GHG emissions

Public investment

Existing programs and
policies will be imple-
mented

Revision of all pro-
grams and their refo-
cusing according to the
criteria for the impact
of investments on emis-
sions and energy costs

Attraction of additional
investments from avail-
able budget revenues,
domestic and interna-
tional loans for the im-
plementation of a large-
scale investment pro-
gram

Investment policy

Weak incentives to in-
vest in energy effi-
ciency

Proposal of an incen-
tive package for invest-
ment in energy -effi-
ciency and reduced fuel
consumption

Implementation of
"cheap loans" and "tax
holidays" programs to
stimulate investment in
low-carbon  develop-
ment projects and car-
bon sequestration

Source: [3]

The concept of transition to a "green economy" assumes that by 2030 55% of build-
ings will be built (that is, by 2030 more than half of Kazakhstan's buildings will be no
older than 20 years), as well as 40% of power plants. In addition, by 2030, 80% of the
vehicle fleet will be new. Assuming GDP growth of 4.3% per year, Kazakhstan will need
to spend an average of $292 billion (or 3.93% of GDP annually) on infrastructure until
2040. Compared to the current level of spending on infrastructure, this represents a total



investment gap of US$84 billion (1.11% of annual GDP). This gap is observed in infra-
structure investment across all sectors of the national economy, but is more prevalent in
cross-border infrastructure, energy and road transport.

What about Chinese climate policy? Given China's large contribution to global emis-
sions, it is particularly significant that China ratified the Paris Agreement in 2016. This
was a strong signal for other emerging economies. China NDC has the following compo-
nents:

- GHG emissions should peak before 2030 or earlier;

- GHG emissions per unit of GDP until 2030 should be reduced by 60-65% compared
to the level of 2005;

- by 2030, the share of non-fossil sources in the total volume of primary energy
sources should reach 20%;

- by 2030, the volume of the country's forest fund should be increased by 4.5 billion
m3 compared to the volume of 2005.

At the moment, the main obstacles to accelerated progress are the partial return to
operation of coal-fired power plants (after a two-year ban) and the reduction in 2019 of
subsidies for wind and solar energy. In fact, China's high coal consumption is one of the
biggest problems: coal generates about two-thirds of China's electricity, and in 2018 alone,
the country increased coal-fired capacity by 43 gigawatts. This development is contrary
to the goals of the Paris Agreement, the achievement of which would require the almost
complete elimination of coal energy production [5].

However, an Emissions Trading Scheme (ETS) is currently being set up in China:
the ETS is due to come online in 2020, initially covering only electricity generation. Chi-
na's emissions trading initiatives are in line with the Memorandum of Understanding with
the European Commission to enhance dialogue and cooperation on climate change (signed
in 2018). The Parties intend, in particular, to explore the possibilities of comprehensive
cooperation in solving problems arising in connection with trading in emission quotas and
the prospects for the development of international carbon markets. In addition, China
plans to set up a domestic renewable energy certification system based on targets set for
each province.

The great economic power of China makes us think not only about domestic efforts
to reduce emissions, but also about the potential impact on GHG emissions beyond its
borders. The country finances and builds energy supply facilities around the world, in-
cluding renewable and traditional energy sources. In particular, China indirectly influ-
ences global emissions by financing energy projects through its two global policy banks,
the China Development Bank and the China Export-Import Bank.

Conclusion. In conclusion, conclusions can be drawn on the effectiveness of the
Chinese climate policy. Xi Jinping told other world leaders attending the summit (Climate
Summit of Heads of State) that his country is already taking concrete action. "China has
included this goal in the process of building an ecological civilization, and an action plan
is currently being implemented to achieve the peak of carbon emissions by 2030."



"During the 14th Five Year Plan (from 2021 to 2025), we will strictly control the
growth of coal consumption and gradually limit its consumption throughout the 15th Five
Year Plan."

Coal power remains one of the largest energy sources in China, and in 2021 the coun-
try has pledged to bring the share of coal in total energy consumption to below 56%.

According to the 14th Five-Year Plan, one of the key policy documents that will have
a significant impact on the economic development of the country over the next decade
and beyond, energy consumption per unit of gross domestic product (GDP) and carbon
dioxide emissions per unit of GDP will reduced over this period by 13.5 and 18%, respec-
tively [6].

As for Kazakhstan. Growing multibillion-dollar investments in environmental pro-
tection in Kazakhstan do not appear to be helping to improve the environment. According
to the CCPI (Climate Change Performance Index) 2022 ranking, the country scored the
lowest, 19.81. Nine positions lower than last year. Kazakhstan's rating turned out to be
very low in all four categories. Thus, in the category of greenhouse gas emissions, Ka-
zakhstan took 63rd place out of 64. Kazakhstan also took 63rd place in the category of
energy use. In the category of renewable energy, our country ranks 59th, and in the cate-
gory of climate policy - 54th.

Therefore, these works should continue. As part of the measures taken, political ef-
forts should be directed to the following:

- increased planting of trees, i.e. increase forest cover, for example, in broadleaf and
coniferous forests;

- promoting low-carbon farming practices, such as controlled-emission fertilization,
including natural fertilizers, improved efficiency and improved fertilizer selection;

- encouragement of cultivation of bioenergy crops, expansion of crops of energy
crops;

- reducing food waste and consumption of the most carbon-intensive products, such
as beef, lamb and dairy products;

- improved handling of animal by-products [7].

Now there are a lot of approaches that are proving to be successful — how this can be
implemented at the local level, at the national level — that is, such discussions are under-
way. And we would very much like this to become a big topic for Kazakhstan as well,
because Kazakhstan is a country that is very vulnerable to climate change. We know that
the melting of glaciers in Central Asia will greatly affect the availability of water re-
sources, especially for those regions that depend on the flow of mountain rivers. That is,
we are very vulnerable, but, on the other hand, we are a country that emits greenhouse
gases and we have a very carbon-intensive economy.
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Anparna: KiimmaTTeIH e3repyl MeMIIeKeTTep YILiH IIYFbUT MENMIep/i KaXeT eTeTiH KeNTereH
npobiieManapsl TyAbIpaabl. KnumarTeiK npoOieManap/ sl NIy 9CIPpece OChl Calagarbl pecypcTapsl
MEH Kypanjaapsl miekteyni engep yuiiH kubiH. «Our World in Data» nepekrtepi Ooitbiaina Kpitaii
KOMIPKBIIIKBUT Ta3bIHBIH IIBIFAPBIHABIIAPEI OOWBIHIIA KemiOacuibl OOJbIT TalblUIaAbl, KahaHIbIK
HKOJIOTHSUIBIK TpoOjeManapra Jja, dJeMJIIK SHEepPreTUKaIbIK HapbhIKTapFa Jja aTapibIKTail acep eTei.
JlerenMeH, TOMEH KOMIpPTEKTI JaMmy cascaThl >KaFgaiibl e3repTyl MyMKiH >koHe KpITaiiabig
«OKOJIOTUSJIBIK OPKEHUET» KYPY OpEKeTi alTapibIKTail coTTi 601yl MyMKiH. 3eprrey Kpitail enni o3
JTAMYBIH <OKachUI TaMyFa» KOHE dHEpPrHsi KOCMAChIHAAFbl Ka30abl OTBIHHBIH YJIECIH a3aifTa OTHIPHIII,
YKAHAPTBUIATBIH SHEPTHs KO3/epi JeM aTrajaTblHIapra Kelyre OarbITTaabl JeTeH KOPBITBIH/IBI )KacayFa
keMmekTecTi. by KpiTaiira Kopiiaran opTaHbIH JIaCTaHYbIH aliTapJIbIKTal a3aiiTyra KoHe YKOHOMUKAHbBIH
SHEPIUsl CHIMBIMIBUIBIFBIH a3aiTyFa, XaJbIKTBIH OMip Cypy JAEHreiiH kakcapTyFa, [lapux KIMMaTTHIK
KeNCIMIHAE KO3JeIreH MIHJICTTeMEeNepIl OpbIHAAayFa, YIJTTBHIK JHEPreTUKAIBIK KayilCI3miKTI
KaKcapTyFa *oHE ©31HIH MHHOBALMSIIBIK QJIEYETiH )Ky3ere acblpyra MYMKIHIIK Oepeni. COHIBIKTaH
OTaH/ABIK OargapiiaMaHblH KEMIIUNIKTEPIH aHBIKTayJa OJaH opl MaijaliaHy YIIH OChl Makayaja
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Kazakcran Men KpITaliiplH KIMMATTHIH ©3TepyiHEeH KOpray OarqapiiaMaiapblH CalbICTHIPMAIIBI Taaay
OolbIHIIA KOPBITBIHIABIIAp Oepinai. CoHBIMEH Karap, KIMMATTBIH ©3repyiHe OaijaHBICTBl ©3€KTi
Macelenep MEH OJIap/IbIH dcepi KapacThIPBIIBII, €Ki €JJIiH iCKe aChIPBUIBII KaTKaH Oar1apiaManapblHbIH
TUiMJUTITiHE OaFa Oepieni.
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AnHoTanus: M3MeHeHus B KJIIMMaTe MOPOKAAIOT MHOXKECTBO MPOOJIEM Ui TOCYAapCTB, KOTOPHIE
TpeOyIOT HeMeIIIeHHOTO pemieHusi. OcoOble CIOKHOCTH PEHICeHNE KITMMATHIECKUX Mpo0IeM MpecTaB-
JSIOTCS AJI CTPaH UMEIOLIUN OrpaHUYeHHBI 00BEM pecypcoB M HHCTPYMEHTOB B 3TON obnactu. Ilo
nanabiM «Our World in Data» Kuraii siBisiercst 1ugepoM 1Mo BeIOpOcaM yrieKUCIOro ra3a, OKa3bIBaeT
CYILIECTBEHHOE BIMSHUE KaK HA CUTYalMIO C IJI00aJbHBIMU IKOJIIOTUYECKUMU MPoOJieMaMu, TaK U Ha
MHUPOBBIE dHEpreTHYecKre phIHKH. OIHAKO, TIOJIUTHKA HU3KOYTIEPOTHOTO PA3BUTHSI MOXKET ITOMEHSTh
CUTYyaIMIO U NMONBITKK KuTtas co3nath "9KOIOrHUECKy0 IMBUIN3AIMIO" MOTYT OBbITh BIIOJIHE YCHEIIHBI.
HccnenoBanue MoMOTIIO CeNaTh BBIBOJIBL, UTO ceituac Kuraii HampaBuil cBoe pa3BUTHE B CTOPOHY '"3e-
JIEHOTO pa3BUTHUA" U K MEPEXO0y K TaK HAa3bIBAEMbIM BO30OHOBIIIEMBIM HCTOYHUKAMU SHEPTUU MIPU CO-
KpaIeHNH J0JIH UCKOTIAeMbIX BUIOB TOIUIMBA B dHEprodanance. ITo pact Kurato o4eHb OIyTHMO CHH-
3UTh 3arpsi3HEHHE OKPYXKAIOLIEH cpelbl U CHU3UTh SHEPrOEMKOCTh SKOHOMMKH, MOBBICHTH YPOBEHb
YKU3HHU HACEJICHUS, BBIITOJIHUTH 00s3aTE€IHCTBA, MPEYyCMOTpPEeHHBIEe [[apmKCKUM COTIalIeHueM 110 KITH-
Mary, HOBBICUTh HAI[MOHAJIbHYIO 3HEPro0e30MacHOCTh, PeaIn30BaTh COOCTBEHHBIH HHHOBAIMOHHBIH I10-
TeHmana. [103ToMy BBIBOABI IO CPAaBHUTEIHHOMY aHAIM3Y MPOrPaMM TI0 3aIIUTEe H3MEHEHUS KIIMMaTa
Kazaxcrana u Kutast 6bu11 peiocTaBiIeHbI B JAHHOM CTaThe, JUIs AadbHEHIIEr0 UCII0JIb30BaHUs 110 BbI-
SIBIICHUIO HEIOCTaTKOB OT€YECTBEHHOH MporpamMmbl. bosee Toro, paccMOTpeHbI aKkTyanbHbIE TIPOOIEMEI,
CBSI3aHHBIE C KJIMMATUYECKMMU M3MEHEHMSIMU U UX BIMSHHUE, a TAaKXKe JaHa OlleHKa 3()()EeKTUBHOCTH
BHE/IPSIEMBIX TPOTPAMM JIBYX CTPaH.

KiroueBble cjioBa: M3MEHEHHE KiIMMaTa, 3alluTa, Nporpammbl, KazaxctaH, HU3KOYIJIEPOAHOE
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