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Initiatives to reduce climate impacts

The global development trend in the modern world is the transition from
the industrial agenda to the climate agenda.

STRATEGIC GOAL:
Reduce carbon dioxide
emissions by 2032 by

1 oo/o

®
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The international community’s attention is focused
on the transformation of energy resource consumption.
The pressure on coal companies and the decommission-
ing of coal combustion plants have a substantial impact
on the Fund, as coal mining, generation, and utilization
of electricity generated through coal combustion play a sig-
nificant role in the Fund Group’s production processes (coal
accounts for about 61% in the Fund’s energy consumption
structure).

WE RECOGNIZE THE NEED TO REDUCE THE GROWING
PRESSURE ON THE CLIMATE AND THE ENVIRONMENT,
ARE FOCUSED ON THE CLIMATE GOALS DEFINED

BY THE COUNTRY AND SUPPORT THE INITIATIVE

TO ACHIEVE CARBON NEUTRALITY FOR THE REPUBLIC
OF KAZAKHSTAN BY 2060.
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The Fund’s Group of companies is collectively responsible
for about 15% of the total CO, emissions in the country.
The Fund, as a large holding company representing the state’s
interests in sectors of the economy with a significant impact
on the climate, plays a key role in the transition of Kazakh-
stan’s economy to the path of sustainable development.

For us, the transition to low-carbon development is a strate-
gic objective to increase sustainability and strengthen com-
petitiveness.

Combating climate change will require the development
of many new approaches and solutions. Considering the high
priority of ensuring the country’s energy security, on the way
to decarbonization, we rely on a systematic and reasonable
transition to low-carbon technologies without abandoning
traditional energy carriers. The commissioning of additional
conventional capacity will ensure the stability and reliability
of the country’s energy system and maintain the operation
of less stable RES.

With a systematic and balanced approach, the energy tran-
sition can make our portfolio more diverse and contribute
to developing new industries. This will create new jobs, im-
prove staff skills, enhance investment attractiveness, and en-
sure the transfer of advanced technologies and knowledge.

Samruk-Kazyna JSC has set a strategic goal to reduce car-
bon dioxide emissions by 10% by 2032 compared to 2021.
The Fund’s long-term goal is to achieve carbon neutrality
by 2060. A Low-Carbon Vision has been approved, includ-
ing a Low-Carbon Business Model Transition Plan. The plan
includes specific infrastructure projects, best practices, and
technological solutions in four key areas of low-carbon de-
velopment.

ENVIRONMENT ANNEXES

PILLAR ONE:
Alternative energy
and low-carbon technologies

In 2023, a delegation of Samruk-Kazyna JSC participated
in the 28th UN Climate Change Conference (COP 28). As part
of the conference, several business negotiations were held and
agreements were reached with international partners regard-
ing developing green energy and introducing new digital tech-
nologies in Kazakhstan.

WE CONCLUDED A MEMORANDUM ON THE DEVELOPMENT
OF LOW-CARBON ENERGY WITH A TOTAL CAPACITY OF

10 GW IN KAZAKHSTAN TOGETHER WITH THE MINISTRY

OF ENERGY OF THE REPUBLIC OF KAZAKHSTAN AND

THE MINISTRY OF INVESTMENT OF THE UAE.

Toreduce the negative impact on the environment, projects are
being implemented to replace coal with gas at Almaty CHPPs.
Implementing gasification projects will ensure the reduction
of carbon dioxide emissions and harmful substances into
the atmosphere in the Almaty region, increasing the capacity
and reliability of heating and electrification.

We are working on a pilot project to capture, store, and use
carbon dioxide (CCUS) and identify the potential for injecting
it to enhance oil recovery from depleted oil reservoirs.

All portfolio companies aim to convert petrol vehicles to electric
vehicles gradually. For example, JSC NC KazMunayGas
is considering implementing a project to develop charging
infrastructure for electric cars in Kazakhstan to stimulate
the development of the electric vehicle market and contribute
to the achievement of decarbonization targets at the country
level.

We are also exploring the prospect of sustainable aviation fuel
production (SAF) in our country. The EBRD and we agreed
to jointly implement and finance the study.

We provide more details on RES projects in the “The Fund’s
Contribution to the Welfare of the Country” section.

Samruk-Kazyna JSC

PILLAR TWO:
Resource efficiency and
emissions management
technologies

In this direction, the key challenge is the reduction of methane
emissions. In the oil and gas production and refining sector,
a methane management system is being introduced and mea-
sures under the Global Methane Pledge are being implement-
ed. In 2023, JSC NC KazMunayGas joined the UNEP OGMP
2.0 methane initiative, which implies voluntary commitments
to reduce methane emissions and reporting. JSC NC KazMunay-
Gas is gradually implementing a methane management system
(it is planned to inventory methane emissions using the MIST
program, develop the Instruction on methane leak detection, im-
plement the leak detection and repair program, etc.).

One of the most important tasks to reduce emissions into
the atmospheric air is to increase the beneficial use and utili-
zation of raw gas, minimizing gas flaring in the oil and gas pro-
duction and processing sector, as one of the largest emitters
of pollutant emissions in the Fund. JSC NC KazMunayGas in 2015
supported the World Bank’s initiative “Full utilization of associ-
ated petroleum gas by 2030” to minimize the volume of regular
flaring of crude gas. The Company annually reports on the vol-
ume of flaring of raw gas at the World Bank office in Kazakhstan.

In recent years, several measures have been implemented to in-
crease the valuable utilization of raw gas, and this indicator has
been improved to 98.9% by the end of 2023. The volume of raw
gas flaring decreased by 89.4% compared to 2017. The gas flar-
ing Indicator is at 1.4 tonnes per 1,000 tonnes of HC produced,
which is 7% lower than in 2022 and 84% below the IOGP indus-
try average.

Samruk-Energy JSC and Nazarbayev University are conducting
R&D on the possibilities of using CO, capture and storage (CCS)
technology. An analytical review of existing and prospective tech-
nologies for capture, storage and use of CO, separated from
flue gases of CHPPs was developed, design documentation for
the production of an experimental laboratory unit for research
of steam oxygen-free gasification of coal was developed.
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Useful utilization
of raw gas was

98,9"
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One of the main directions is to compensate for emissions
by implementing offset projects. In 2020-2022, First Wind
Power Plant LLP received 238.7 thousand tonnes of CO,-eq
offset units, and in the future, it is planned to issue and imple-
ment |-REC certificates.

IN 2023, ENERGIYA SEMIRECHIYA LLP RECEIVED

68.4 THOUSAND TONNES OF CO2-EQ OFFSET UNITS, AND
FOR 2022 AT THE WIND POWER PLANT, IT IS PLANNED

TO IMPLEMENT CARBON OFFSETS.

Voluntary international renewable energy certificates I-REC
(International Renewable Energy Certificate) confirm the in-
formation on the fact of electricity generation from a renew-
able energy source (RES) and by international practice (GHGP,
CDP, RET00, ISO, etc.) allow their purchasers to declare the re-
duction of GHG emissions associated with the use of elec-
tricity under Scope 2. In Kazakhstan, company issuing |-REC
certificates is the Kazakh association ECOJER. In 2023 it is-
sued 19.5 thousand green I-REC certificates for the Company
Samruk-Green Energy LLP. It attracts financing to the compa-
nies for which they are issued. The Company sold 12 thousand
certificates.

In 2023, JSC NC KazMunayGas purchased |-REC certificates
and redeemed them for 10 million kWh, which corresponds
to the expected electricity consumption of the Company’s
corporate center in 2023. Earlier, in 2022 JSC NC KazMunay-
Gas acquired certificates for 8.5 million kWh.
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PILLAR THREE:
Infrastructure
and regulation

The introduction of RES systems requires the development
of power grid infrastructure and electricity storage and accu-
mulation systems. We have started to implement some ele-
ments of Smart Grid technology. For example, KEGOC JSC
is implementing a monitoring and control system based
on synchrophasor WAMS/WACS technologies, which will max-
imize the use of grid capacity through real-time control.

Loads on power systems are uneven throughout the day,
so maneuvering capacity is needed to cover peak loads.

WE ARE IMPLEMENTING PROJECTS TO BUILD

THE COUNTER-REGULATING KERBULAKSKAYA HPP,
SEMEYSKAYA HPP WITH A CAPACITY OF UP TO 300
MW (COUNTER-REGULATOR OF AES SHULBINSKAYA
HPP). IN ADDITION, THE CONSTRUCTION

OF THE MANEUVERABLE COMBINED-CYCLE PLANT
IN TURKESTAN HAS BEEN STARTED.

Also, measures will be taken to strengthen the power grid
of the Western zone and to reconstruct the power grid
of the Southern zone of the EAU.
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PILLAR FOUR:
Effective carbon
footprint management

Effective carbon footprint management includes introduc-
ing digital carbon footprint solutions in the Fund and port-
folio companies, broader data disclosure, implementing ESG
principles in relationships with partners and suppliers, and
strengthening environmental culture.

JSC NC KazMunayGas and JSC NAC Kazatomprom, Sam-
ruk-Energy JSC are implementing the recommendations
of the Task Force on Climate-related Financial Disclosures
(TCFD).

Portfolio companies implement several measures within
the Green Office: separate waste collection (plastic, paper,
batteries); reduction of paper use (transition to electronic
document management, double-sided printing on a print-
er); use of LED lamps; environmental training for employees
(online on the Company’s platform and as part of induction
training for new employees); annual environmental drawing
competition among children of employees to raise environ-
mental awareness.

Several Group companies disclose climate information un-
der the Carbon Disclosure Project (CDP), which includes data
on direct and indirect greenhouse gas emissions for all com-
pany assets, climate risks and opportunities, and an assess-
ment of the total carbon footprint of products. In 2023:

Samruk-Kazyna JSC

Climate risks

We pay significant attention to climate risks and their
effective management. The Board of Directors is responsible
for approving both short-term and long-term goals, including
climate-related aspects.

WE IDENTIFY CLIMATE RISKS USING TCFD GUIDELINES.

Climate risks are included in the corporate risk manage-
ment system and are categorized as environmental risks.
The risk management system aims to timely identify, as-
sess, monitor, and mitigate potential risk events that may ad-
versely affect the achievement of strategic objectives.

JSC NC KazMunayGas, Samruk-Energy JSC, JSC NAC Kaza-
tomprom, JSC NC Kazakhstan Temir Zholy among the Group
of companies of the Fund identify climate risks of their activ-
ities.
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Risks associated with the transition to a low-carbon economy

Transitional risks

Political and legal risks

Risks:

Measures:

® Tightening of national and
international carbon regulation

®  Non-compliance with national
environmental legislation

® Introduction of new climate initiatives
that restrict business operations

Technological risks

Risks:

e Control over compliance with the legislative norms in the field of environmental protection and compliance with
the established deadlines for applying for emission permits and reporting to the state regulatory authorities

e Control over the use of GHG emission quotas and inventory of GHG emissions.

* Implementation of the practice of disclosure of climate-related information, Risks and Opportunities
by the requirements of the CDP and TCFD in portfolio companies

e Educate staff on legislative changes to expand/strengthen GHG reporting obligations

®  Ensuring commercial attractiveness and payback of projects, which is currently constrained by tariff policies aimed
at curbing growth

e Participation in working groups to improve the legislative framework for low-carbon development, energy
efficiency and conservation, RES and alternative energy, taking into account corporate interests

e Utilization of the offset mechanism

Measures:

®  Need for low-carbon technologies and
BAT implementation

®  Scarcity of energy, raw materials and
other resources

Market risks

Risks:

*  Implementation of RES projects

®  Realisation of forest-climate projects

e JSC NC KazMunayGas and Samruk-Energy JSC signed a Memorandum of cooperation on a project to build solar
power plants

e  Realisation of Smart Grid jointly with KEGOC JSC

e Research of CCUS technologies, hydrogen energy, production of sustainable hydrogen fuel

®  Implementation of methane management system

®  Interaction with state authorities and organizations on the development of the electricity and capacity market

® Increasing the gas resource base through geological exploration and new projects

*  Financing and implementation of R&D program

e Compliance with the equipment modernization and repair plan

Measures:

®  Reduced demand for fossil fuels

e Changing consumer preferences

®  for certain climate-related goods,
products, and services

Reputational risks

Risks:

®  Ensuring a smooth and reasonable energy transition based on a reasonable balance between the pace
of development of human civilization and ensuring ecological balance

e Gradual conversion of CHPP to gas

e Increasing the share of RES in power generation

e Transparent and competitive conditions for selecting investment projects and ensuring a high level of stability for
investors

e Attracting investments that previously were mainly directed to the oil and gas sector development

Measures:

®  Negative social impact as a result
of abandoning the use of coal (5
single-industry towns and about
40,000 employees depend
on the country’s coal industry)

®  Lack of possibility of rapid reduction
of fossil fuel consumption

Sustainability report / 2023

®  Ensuring a gradual and “fair” energy transition with job creation
e Membership in international associations and initiatives
*  Obtaining ESG rating

ENVIRONMENT ANNEXES
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Physical risks

Short-term Risks, caused by extreme weather events, such as cyclones, hurricanes, floods

Risks: Measures:

®  Abnormally high temperatures e Property insurance against damage (accidental loss, loss or damage) resulting from accidental and unforeseen

®  Destruction of production facilities, direct physical impacts

linear infrastructure due to extreme e Ensuring control of readiness and duty of non-state firefighting services and emergency rescue services

weather events.

Chronical risks, caused by long-term climate change

to eliminate possible accidents
®  Switching to backup power sources in case of emergency power outage
e Transfer of equipment and machinery to summer mode
e Carrying out firefighting activities and fire safety drills
®  Mandatory environmental insurance

Risks: Measures:
®  Decrease in water levels in the Caspian e Construction of a desalination plant in the village of Kenderli.
Sea and rivers. *  Implementation of water supply projects in the western regions.

®  Remediation of historical oil contamination.
®  Monitoring of waterlogged and flooded wells.

We intend to expand cooperation with major international
organizations to implement projects and attract investment
jointly. This will not only allow us to attract investments for
sustainable economic development but also ensure the trans-
fer of advanced knowledge and technologies. Strengthening
global partnerships and diversifying the geography of cooper-
ation will allow us to expand access to new markets, pool re-
sources and competencies through joint investment, and en-
hance the image of the Republic of Kazakhstan and the Fund.

We have carried out modeling for three scenarios of the Fund’s
development up to 2032 with the prospect of achieving car-
bon neutrality by 2060: Business as Usual, Decarbonisation,
and Deep Decarbonisation.

The most optimistic of the scenarios is Deep Decarbonisa-
tion, which will achieve a 10% reduction in carbon footprint
by 2032 from 2021 levels. This scenario assumes a faster en-
ergy transition through accelerated commissioning of nuclear

power plants, with the first unit in 2032, increasing the share
of RES and HPPs to 30%, increasing the electrification of mo-
tor vehicles to 19% and the share of electricity purchased
from alternative sources to 45%

Under the Neutral scenario (decarbonization), emissions can
only be kept at the 2021 level. Under the Business as Usual
scenario, the carbon footprint is projected to grow by 19%,
as the scenario assumes the continuation of current trends
in the Fund Group’s operations without a focus on decarbon-
ization.

The direction of our low carbon development is fully aligned
with the country’s ‘Strategy to achieve carbon neutrality
by 2060’ In all scenarios, we are driven by the need to com-
mission new capacity to avoid energy shortages in the country,
with alternative energy, including nuclear generation, playing
an important role in the transition of Kazakhstan’s economy
from coal dependence.
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Greenhouse gas emissions

In 2023, the Fund Group’s carbon footprint (direct and indirect greenhouse gas emissions) was 62.3 million tons CO,-eq. Scope
1 greenhouse gas emissions were 52.3 million tons CO,-eq (3% growth by 2022). Indirect greenhouse gas emissions were
10.0 million tons CO? (a decrease of 1%).

Carbon footprint of the Fund,
million tons of CO,-eq.

83.9% 62.3 161%

million tons of
CO,-eq. total

Greenhouse gas emissions:
Scope 2, million tonnes CO,

Greenhouse gas emissions:

Scope 1 by type of greenhouse
gas , million tonnes CO,-eq GRI
305-1¢

9.26 0.71
52.3 10
million tons of CO,-eq. million tons of CO,-eq.
Scope 1 Scope 2
® Carbon dioxide (CO,)
® Methane (CH,) ® Direct greenhouse gas emissions (Scope 1) ® Purchased electricity
Nitrous oxide (N,O) ® Indirect greenhouse gas emissions (Scope 2) Purchased heat

“¢ Greenhouse gas emissions are calculated by Order No.280-p dated November 05, 2070 «On approval of certain methods for calculating greenhouse gas emissions», Order No.
9 of the Minister of Ecology and Natural Resources of the Republic of Kazakhstan dated January 17, 2023 «On approval of Methods for calculating greenhouse Gas emissions and
absorption», Order No.221 of the Minister of Energy of the Republic of Kazakhstan dated March 19, 2015 «On approval of the Rules for Monitoring and Controlling the inventory
of greenhouse gases», by Order No. 502 of the Acting Minister of Energy of the Republic of Kazakhstan dated July 28, 2015 «On Approval of Greenhouse Gas Inventory Report Forms»,
by Order No. 371 of the Minister of Ecology, Geology and Natural Resources of the Republic of Kazakhstan «On Approval of Methods for Calculating Greenhouse Gas Emissions and
Absorption» dated September 13, 2021, «Guidelines for National IPCC Greenhouse Gas Inventories».
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The base year for the calculation is defined as 2021. In the pro-
cess of converting methane, nitrous oxide emissions to equiv-
alent tonnes of carbon dioxide, the actual global warming
potential coefficients (for methane - 28, for nitrous oxide -
265), which are determined by paragraph 4 of Conference
of the Parties Decision 6/CP.27 of 17 November 2022, were
applied.

Total direct greenhouse gas emissions (Scope 1)
greenhouse gas emissions by business segment, %

® Heat and power generation sector

® Oil and gas sector

® Transportation and logistics sector
Others
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The largest emitters of direct greenhouse gas emissions are
the electricity and heat generation sector - 32 million tonnes
of CO,-eq (58%) and the hydrocarbon exploration, produc-
tion, transportation and processing sector - 14.8 million
tonnes of CO,-eq (28%). In these sectors, fossil fuels are ex-
tracted, burnt, and processed, and the emission volumes are
the most significant.

Total indirect greenhouse gas emissions (Scope 2)
by business segment, %

® Heat and power generation sector

® Oil and gas sector

® Transportation and logistics sector
Others

ENVIRONMENT ANNEXES

The largest share of indirect emissions is from purchased elec-
tricity (94%). The main emitters of indirect emissions are the oil
production, transportation and refining sector (34%), the rail-
way transport sector (31%) and the electricity transmission sec-
tor (25%).

Scope 3 emissions - all other greenhouse gas emissions aris-
ing in the company’s value chain, namely emissions from selling
products (Category 11 - “Use of Sold Products”). The Fund’s
Portfolio companies, such as JSC NAC Kazatomprom* and JSC
NC KazMunayGas*™® are already calculating greenhouse gas
emissions under Scope 3. JSC NC KazMunayGas discloses infor-
mation on emissions under category 11 “Use of sold products”.

Samruk-Kazyna JSC

Other Fund portfolio companies also plan to gradually develop
reporting on Scope 3.

Air Astana Group discloses its CO, emissions by the EU ETS
- European Union Emissions Trading System (applies to all
flights within the European Union) and CORSIA - Carbon Off-
setting and Reduction Scheme for International Aviation (ap-
plies to international flights).

Reduction of greenhouse gas emissions as a result of measures aimed at reducing GHG emissions,

thousand tonnes of CO,-eq

183.5
136.0 1431
1291

97.8 157.7

97.8 . 100.4

57.3

404

H-

® Scope 1emission reductions (direct)
® Scope 2 emission reductions (indirect)

2020 2021 2022 2023

“CDP Questionnaire JSC NAC Kazatomprom

0 CDP Questionnaire JSC NC KazMunayGas
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