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Kazakhstan is the largest emitter of CO2 in Central Asia, with a CO2 intensity of GDP 70% higher than the global average. The energy sector
accounts for roughly 85% of the country’s emissions, with electricity and heat generation, contributing to over 50% of energy sector CO2
emissions. Fossil fuels dominate the energy mix, with coal constituting almost 50% of the share, whilst renewable energy accounts for only 1.6% of
Kazakhstan’s total energy supply in 2021.

Kazakhstan must scale low carbon deep electrification across all sectors. With electricity demand expected to rise by close to 60% in the next
decade and coal accounting for 60% of power generation in 2021, Kazakhstan must significantly invest in the plethora of renewable energy
resources at their disposal. To attain Carbon Neutrality by 2060 and meet the expected increase in electricity demand, Kazakhstan must increase
its renewable energy generation by an estimated factor of 140 (roughly 500 TWh).

Energy tariffs, not reflecting the real cost of energy, constitute a barrier to scaling renewable energy technologies. Policies promoting modern
price mechanisms must be introduced to incentivize investments whilst concurrently not burdening the livelihoods of the population. Limited
energy system flexibility also remains a major barrier towards enabling energy system resilience and decarbonization, yet integrated energy
systems and electricity interconnectivity can constitute viable solutions.

Advancements in energy efficiency are imperative, notably in the residential and industrial sectors which are concurrently the most energy and
carbon intensive sectors in Kazakhstan contributing to about 80% of total CO2 emissions. By applying modern energy efficiency standards in the
buildings sector, Kazakhstan can improve its energy efficiency by at least 30%. Primarily powered by coal, steel and iron manufacturing account
for over one third of total industry sector energy consumption. There is a potential to decarbonize this hard-to-abate sector through CCUS and

hydrogen.

Although the Kazakh economy relies on fuel exports, which accounted for 15.4% of Kazakhstan’s GDP in 2021, the energy transition is shaping new
long-term opportunities for the export of hydrogen and critical raw materials.
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Paris Agreement
Targets

Unconditional Target: 15% reduction

in GHG emissions by 2030, relative to

1990 base emissions level.

Conditional Target: 25% reduction in

GHG emissions by 2030, relative to

1990 base emissions level, subject

to:

e International investment & grant
assistance

¢ International technology transfer

e Co-financing & participation in
international R&D projects

e Developments in  low-carbon
technology & local expertise

Energy
Infrastructure
e Kazakhstan’s energy export
routes via pipelines play a crucial

role in its economic development
and environmental impact.

Economic
Impact

Fuel exports contribute
significantly to Kazakhstan’s GDP,
accounting for 15.4% in 2021.
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Carbon
Neutralitg Goal OECD Total 018
World Average 0.26
Kazakhstan targets carbon
neutrality by 2060, aligning with Tajikistan 0.27
global sustainability efforts.
Kyrgyzstan 0.29
Russian Federation 0.42
Kazakhstan 0.45
Uzbekistan 0.46
Pollution
Turkmenistan 0.71
® PM2.5 Air pollution exceeded WHO ol 100m 200m 300m 400m 500m 600m 700m 800m

quideline in 2017 (87.15%).
e High mortality rate attributed to
air pollution in 2019 (83.4 per

100,000 population). 6.80% /

e Methane Emissions in Energy

Sector (thousand metric tons of
CO2 Equivalent) 46,865.7

Energy GHG Emissions by Sector

13.20%_

Net Energy
Exports

Kazakhstan is a major energy
surplus nation with net energy
exports at 574% of total
production. @® Other Energy Commercial Agriculture

Electricity Residential @ Industry Transport

TAJIKISTAN

Transmission network (with substations) Zones
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Planned/construction Fossil fuel production
MO kY L] Coal production
©  Gas production

e Kazakhstan is the second energy surplus nation in the Eastern UNECE region, following Russia.

e Net energy exports in 2021 constituted 57.4% of total energy production.

e Important export routes include the following pipelines: Caspian Pipeline Consortium, Baku- Thilisi-
Ceyhan oil pipeline, Kazahstan-China oil pipeline, and Central Asia-China natural gas pipeline.
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. Fossil fuels dominate the energy mix: Renewable energy accounts for only
1.6% of Kazakhstan’s total energy supplu, whilst coal constitutes almost
50% of the share.

2.Kazakhstan must scale low-carbon deep electrification across all the
sectors. Currently, coal accounts for roughly 60% of power generation.

3. 0ver the next decade, the demand for electricity is expected to increase
by 57%.

4.Kazakhstan faces the challenge of balancing domestic energy
consumption with export goals, especially in the context of increasing
electricity demand and transitioning towards a lower carbon footprint.




1. To attain Carbon Neutrality by 2060 and meet the expected
increase in electricity demand, Kazakhstan must increase its
Renewable energy generation by an estimated factor of 140
(roughly 500 TWh).

2. Subsidized enerqgy tariffs, not reflecting the real cost of energy,
constitute a barrier to scaling renewable energy and storage.
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1. Advancements in energy efficiency are imperative, notably in the
residential and industrial sectors which are concurrently the most energy
and carbon intensive sectors in Kazakhstan contributing to about 80% of
the total CO2 emissions.

2. By applying modern standards for energy efficiency in the buildings
sector, Kazakhstan can improve its energy efficiency by at least 30%.

3. Steel and iron manufacturing account for over one third of total
industry sector energy consumption today primarily powered by coal.
There is a potential to decarbonize this hard-to-abate sector through
CCUS and hydrogen.
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Flexbility concerns Interconnectivity resilience

Kazakhstan lacks flexible generating capacity. Its baseload capacity The planned grid construction in Kazakhstan, Uzbekistan,
is dominated by large coal-fired power plants which cannot be Kyrgyzstan, Tajikistan, Turkmenistan and Afghanistan is aimed at
rapidly powered up or down in response to large, unexpected increasing reliability, power output and export (or transit) of
fluctuations in demand as well as the intermittent nature of electricity to neighbouring countries. This unified energy system
renewables. The shortage of flexible capacity is likely to become an could help balance electricity baseloads and provide baseload
increasing challenge as more intermittent renewables are added to flexibility by transferring electricity from one system to the
the system. other during peak demand, redistributing power from surplus

areas to areas facing power shortages.
Electricity Interconnectivity

Kazakhstan currently relies on parallel operations with the Russian

Transmission Challenge

S T Stos coverSodiances. and Tmaintain The average depreciation rate for regional networks is reportedly

frequency stability. Net electricity imports from the Russia 66%. Transmission losses from high-voltage KEGOC networks
Federation in 2021 amounted to 461 GWh. Power imports occur amounted to 5.6% in 2021. Hence, grid refurbishment is urgent
during peak demand in Kazakhstan, hence, import prices are and significantly important for interconnectivity with
considerably higher than export prices. neighbouring countries to mitigate the risks of interregional

power blackouts, such as those which affected the Kazakhstan,
As a member of the EAEU, Kazakhstan is involved in establishing the Kyrgyzstan and Uzbekistan systems in 2022.

Common Electricity Market, which the EAEU plans to launch in 2025.

Integrated energy systems UNECE Contribution

Kazakhstan’s energy system, constructed during the Soviet era, UNECE’s report on Energy Connectivity in Central Asia showcases
are largely interconnected with neighbuoring Russian an inventory of existing national energy systems and pathways
Federation, Uzbekistan, Tajikistan and Kyrgyzstan as well as with for further developing interconnectivity to build energy system
China in the case of oil & gas. resilience.

Map of regional electricity interconnection
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Source: USAID (2015), Central Asia Electric Grid.
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1. Kazakhstan possesses 29 out of 30 critical raw materials required
for the energy transition.

Critical Material % of Proven Global Uses (as Components)
Reserves
Chromium (Ore &

Concentrate) 30.7 Wind Turbines

Wind Turbines, EV’s,

Manganese 27.6 Batteries/Storage

Solar Panels, Wind Turbines, EVs,

Lead 1.8 Batteries/Storage

Zinc 8.6 Solar Panels & Wind Turbines

Cobalt 5.2 Wind Turbines

Solar Panels, Wind Turbines, EVs,

Copper 5.1 Batteries/Storage

Molybdenum 4.0 Wind Turbines

Solar Panels, Wind Turbines, EVs,

Aluminum/Bauxite 1.2 Batteries/Storage

Solar Panels, Wind Turbines, EVs,

Iron Ore 12 Batteries/Storage

Solar Panels, EV/’s,

Nickel 11 Batteries/Storage

Titanium 1.0 EV’s, Batteries/Storage
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