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1. Introduction 

This “Concept of low-carbon development of the joint-stock company 
“National Company “Kazakhstan Temir Zholy” and its subsidiaries until 2060” 
(hereinafter referred to as the Concept) was developed as part of the 
implementation of the strategic task of reducing the carbon footprint of the 
joint-stock company “National Company “Kazakhstan Temir Zholy” 
(hereinafter referred to as – Company) and its subsidiaries. 

The concept defines the vision, goals, as well as key directions and 
objectives of the Company for the possible achievement of carbon neutrality 
by 2060 and corresponds to the main directions provided for in the Concept 
of low-carbon development of Samruk-Kazyna JSC, approved by the Board 
of Directors of Samruk-Kazyna JSC on August 25, 2022 year (protocol No. 
200). 

In December 2020, Kazakhstan announced a new goal of achieving 
carbon neutrality by 2060, reaffirming its commitments under the Paris 
Agreement to prevent global temperatures from rising by more than 1.5–2 
degrees C0. Achieving ambitious climate goals is a huge challenge for 
Kazakhstan and the whole world. 

The President of the Republic of Kazakhstan, at the Climate Ambition 
Summit, which took place on December 12, 2020, announced that 
Kazakhstan is committed to achieving carbon neutrality by 2060, due to the 
country's strengthened national climate plan. 

In this regard, to implement the Paris Agreement, all parties submit 
their climate action plans - Nationally Determined Contributions (NDCs) 
every five years and develop low-carbon development strategies that provide 
a long-term horizon for NDCs. The main goal of low-carbon development 
strategies should be to achieve a balance between anthropogenic emissions 
from sources and removals by sinks of greenhouse gases. 

The tangible threats from climate change, as well as the economic and 
political challenges posed by growing international ambitions to combat 
climate change, make it imperative for the Company to contribute to these 
efforts and move towards low-carbon development. 

The Company's concept forms a comprehensive vision of the 
dynamics of such changes, as well as the measures necessary for low-
carbon development. 

The functions of the Concept are: 

defining the Company’s low-carbon development goals towards deep 
decarbonization by 2060; 

identifying objectives and directions for technological development to 
achieve carbon neutrality goals; 
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assessment of the need for investments and financial resources 
necessary to achieve the intended goals; 

considering the risks and consequences in case of failure to achieve 
the planned low-carbon development goals. 

The concept is subject to revision every 5 years, considering the 
emergence of new technologies and changes in global trends in demand and 
supply for transportation services, considering the economy of Kazakhstan. 

 

2. Current situation 

Compared to other modes of transport, as well as other sectors of the 
economy (energy, oil refining and metallurgical industries), railway transport 
is the most environmentally friendly. 

 

 

According to the International Union of Railways (UIC) The share of 
greenhouse emissions from railway transport in the economies of the United 
States and the European Union is 2.4 and 2.9%, respectively. 

In the Republic of Kazakhstan, the share of emissions from railway 
transport is 0.6%. 

The Company's carbon footprint includes direct and indirect emissions. 

Direct emissions greenhouse gases are produced during the operation 
of mobile sources (diesel locomotives, railcars, cars) and stationary 
consumers (boilers, boiler houses, furnaces). 

From 2013 to 2021, the Company has seen a decline in direct CO2 
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emissions by 7% (from 2 million 079 thousand tons to 1 million 941 tons). 

Indirect emissions from fuel combustion at third-party energy sources 
purchased by the Company since 2013 have not undergone significant 
changes. 

 

 

 

To demonstrate the reduction in CO2 emissions until 2060 as a result 
of the implementation of relevant measures, 2020 is set as the base year. 

Mobile sources: 

 

The main sources of greenhouse gas emissions in the Company 
include emissions from locomotives pulling trains: 

The inventory fleet of diesel locomotives (as of 2020) is 1026 units. 
locomotives, including 601 units. mainline diesel locomotives, 420 shunting 
locomotives. 

The inventory fleet of electric locomotives (as of 2020) is 559 units. 
locomotives, including 446 units. freight locomotives, 113 units. passenger 
locomotives. 
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The consumption of fuel and energy resources for train traction in 2020 
amounted to 67.7% thermal traction, 32.3% electric traction, or in natural 
equivalent 529.2 thousand tons of diesel fuel, 2982.8 million kWh, 
respectively. 

 

Motor transport as of 2020 is 3,139 units, including: freight 1,828 units, 
passenger cars 549 units, buses, minibuses 305 units, tractors 457 units, 
special equipment (railcars, railcars, crane on the railway underway, etc.) 
812 units, non-traction rolling stock (special cars, laboratory cars, 
dynamometer cars, etc.) 

Stationary sources: 

As of 2020, the Company has 4,258 units of stationary sources, of which: 
gas boilers 70 units, diesel fuel 25 units, coal 174 units, electricity 976 units. 
and buildings with stove heating 3013 units, which also use coal as fuel. 
Costs by fuel type are distributed as follows: natural gas 1.6%, diesel fuel 
0.6%, electricity 22.9%, where the main share is coal 74.8%. 
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At the end of 2020, the actual structure of the Company’s energy 
consumption for non-traction needs was as follows: 

Electricity – 325 million kWh (38.7%); 
Diesel fuel – 21.77 thousand tons (30.6%); 
Coal - 30.8 thousand tons (18.6%); 
Gasoline – 6.84 thousand tons (7.9%); 
Gas -1894.4 thousand m3 (2.1%). 
 

 

3. Goal, main objectives of low-carbon development 

The goal is to achieve carbon neutrality of the Company by 2060. 
In general, carbon neutrality does not mean eliminating greenhouse 

gas emissions entirely—emissions that cannot be reduced must be offset. 
A serious reduction in greenhouse gas emissions in railway transport 

requires fundamental changes in the consumption of energy resources, a 
rapid and effective transition from low-environmental combustion of fossil 
energy resources to carbon-free technologies, and the introduction of 
“green” innovations. 

To achieve carbon neutrality, it is planned to implement the 
following measures: 

approval of low-carbon development activities; 
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regular control and monitoring of the implementation of approved 
activities, as well as accounting and control of greenhouse gas emissions 
(by whom, how and with what frequency); 

monitoring and managing risks associated with the transition to low-
carbon development, climate change and risks in the implementation of 
planned activities; 

appointment of responsible persons from among the heads of structural 
divisions and subsidiaries for the implementation of approved measures, 
control over the implementation of which is entrusted to the Chief Engineer 
of the Company; 

monitoring global trends and future application of technologies that are 
currently at the demonstration or experimental stage; 

when carrying out major repairs of buildings and structures, the use of 
mandatory use of renewable energy sources (RES). 

regular implementation of audits of greenhouse gas emissions as part of 
environmental management, as well as part of the verification of non-
financial information in the Company’s reporting. 

The costs of deep decarbonization will be significantly reduced if the 
Company's existing programs and engineering and technical activities 
provide for the replacement of outdated and inefficient technologies with 
more modern, low-carbon and environmentally friendly technologies. 

4. Decarbonization scenarios up to 2060 

To achieve carbon neutrality, it is planned to implement the following 
train traction projects under three scenarios: 

p/p Projects 

Carbon footprint reduction indicators 
thousand tons (Scope1) 

current optimistic 
deep 

decarbonizatio
n 

1. 
Renewal of the fleet of diesel freight 
locomotives (150 units) 

250.9 250.9 250.9 

2. 
Renewal of the fleet of passenger 
diesel locomotives (99 units) 

61.0 61.0 61.0 

3. 
Renewal of the fleet of shunting 
diesel locomotives (300 units) 

40.0 13.3 13.3 

4. 
Introduction of mainline locomotives 
running on liquefied natural gas (77 
units) 

 29.0 29.0 

5. 
Electrification of railway lines (820 
km) 

 165 165 
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6. 
Electrification of railway lines (748 
km) 

  72 

7. 
Introduction of battery-powered 
shunting locomotives/hydrogen (420 
units)* 

  126.7 

8. 
Introduction of battery-powered 
passenger locomotives/hydrogen 
(119 units) 

  110.0 

9. 
Introduction of battery-powered 
freight locomotives/hydrogen (482 
units) 

  943.2 

 
Total 351.9 519.2 1.771 

 

In accordance with the FIRST SCENARIO, a slight decrease to 351.9 
thousand tons is expected CO2 only by updating the locomotive fleet. 

This is due to the limitation of the Company’s investment opportunities 
for the implementation of large infrastructure projects. 

Under the OPTIMISTIC SCENARIO emissions reduction planned CO2 
up to 519 thousand tons due to the electrification of the Dostyk - Mointy 
section, the introduction of 77 units. locomotives running on liquefied natural 
gas with parallel renewal of the locomotive fleet. 

THIRD SCENARIO – deep decarbonization. 

This scenario is characterized by the active use of battery locomotives, 
and subsequently hydrogen. 

The implementation of these projects will largely be associated with the 
possibility of government funding. 

It also provides for the implementation of infrastructure projects, which 
are also shown in three scenarios: 

p/p Projects 

Carbon footprint reduction indicators thousand 
tons (Scope1) 

current optimistic 
deep 

decarbonization 

Infrastructure projects 

1. 
Conversion of boiler houses from 
coal to gas 

2.1 2.1 2.1 

2. 
Conversion of boiler houses from 
diesel fuel to gas 

0.9 0.9 0.9 

3. 
Modernization of coal boiler 
houses 

 5.1 5.1 
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4. 
Application of renewable energy 
sources for life support systems 

  42.9 

5. 
Conversion of vehicles to 
batteries/hydrogen 

  28.9 

6. 
Absorption of GHGs by planting 
forests 

  37.1 

 Total 3.0 8.1 117 

 

In the FIRST SCENARIO, it is assumed that boiler houses operating 
on diesel fuel and coal will be converted to natural gas. 

THE OPTIMISTIC SCENARIO adds modernization of coal boilers and 
the use of long-burning boilers and reduction of emissions to 8.1 thousand 
tons CO2. 

THE THIRD SCENARIO involves the active use of electric vehicles, 
renewable energy sources for life support systems, the use of electric 
batteries and hydrogen in vehicles. The implementation of this scenario will 
depend on the accumulation of competencies and technologies in the world. 

To demonstrate the possible achievement of carbon neutrality by 2060 
under the DEEP DECORBONIZATION scenario, the number of 
implemented technologies and technical means (electrification, locomotives 
and vehicles powered by batteries, hydrogen, etc.) indicated in this section 
is approximate; it will be possible to provide in more detail upon completion 
of the scientific research. research work in these areas, volumes of domestic, 
export and transit cargo flows, development of the energy system of 
Kazakhstan, increasing the share of electricity generation from 
environmentally friendly sources, in connection with which a revision of the 
Concept is envisaged every 5 years. 

To achieve net zero emissions, all greenhouse gas emissions 
worldwide must be balanced by carbon sequestration. A carbon sink is any 
system that absorbs more carbon than it emits. The main natural carbon 
sinks are soil, forests and oceans. Natural effluents are estimated to remove 
between 9.5 and 11 Gt CO2 in year. 

In this regard, the Company’s plan provides for measures to absorb 
carbon by planting forests, which in the future will reduce emissions CO2 by 
approximately 37.1 thousand tons. 

Assessing the three scenarios, the diagram below presents a draft 
decarbonization target. The volume of CO2 emissions related to the volume 
of transportation work was chosen as a target indicator. 

Target indicator 

(kg.СО2/thousand t.km.gross) 
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5. Needs for investment and financial resources. 

To implement these projects, approximately 731.1–3925.2 billion tenge 
are required. More precise costs will be determined at the project 
development stage. Below is an approximate cost calculation for three 
energy transition scenarios. 

p/
p 

Events 
implementation 

period 
current 

optimisti
c 

deep 
decarbon

ization 

Projects in train traction 

1 
Renewal of the fleet of diesel 
freight locomotives (150 units) 

2022-2030 292.5 292.5 292.5 

2 
Renewal of the fleet of passenger 
diesel locomotives (99 units) 

2022-2030 227.7 227.7 227.7 

3 
Renewal of the fleet of shunting 
diesel locomotives (300 units) 

2022-2030 209.8 69.9 69.9 

4 
Introduction of locomotives 
powered by liquefied natural gas 
(77 units) 

2025-2060  207.9 207.9 

5 
Electrification of railway lines 
(820 km) 

2022-2060  492 492 

6 
Electrification of railway lines 
(748 km) 

2022-2060   448.8 

7 
Introduction of battery-powered 
shunting locomotives/hydrogen 
(420 units) 

2030-2060   411.1 

8 
Introduction of passenger 
locomotives battery-
powered/hydrogen (119 units) 

2027-2060   380.8 
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9 
Introduction of freight 
locomotives battery-
powered/hydrogen (482 units) 

2030-2060   1315.9 

 

Total (billion tenge)  730 
1,290.0

0 
3,846.6

0 

Infrastructure projects 

1. 
Conversion of boiler houses from 
coal to gas (60) 

2022-2060 1.15   

2. 
Conversion of boiler houses from 
diesel fuel to gas (25) 

2022-2060  3.21  

3. 
Modernization of coal boiler 
houses (124) (40%) 

2022-2060  1.24  

4. 
Application of renewable energy 
sources for life support systems* 

2027-2060   31 

5. 
Introduction of battery/hydrogen 
vehicles (2377) 

2022-2060   47.6 

 
Total (billion tenge)  1.15 4.45 78.6 

 
Total (billion tenge)  731.15 1294.45 3925.2 

 

6. Support for education, innovation, and R&D 

Research and development, innovation and education are critical to 

the transition to carbon neutrality. 

The company needs to actively support research in areas that are key 

to the transition to low-carbon development. For example, these include the 

use of liquefied natural gas (LNG), electric batteries, and hydrogen as 

traction for locomotives. Research programs should stimulate the launch of 

pilot projects and support collaboration with institutions. 

To solve research problems, the Company attracted research 

organizations from Kazakhstan: 

“Research Center for Complex Transport Problems” (SRC KTP, Nur-

Sultan); 

"Almaty Institute of Energy and Communications" (AUES, Almaty). 

In 2021, the Scientific Research Center KTP, Nur-Sultan, conducted a 

“Study on the technical and economic assessment of the conversion of 

diesel locomotives to gas engine fuel.” 

In 2022, work is planned on “Research and analysis of hydrogen 

technologies to analyze the possibility of application on railways,” which was 

approved by the International Union of Railways (10/26/2021, Paris) 
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The transition to alternative energy sources requires the provision of 

the necessary infrastructure; in this regard, working groups operate with the 

Fund’s portfolio companies: 

JSC "KazMunayGas"– on the issue of hydrogen use; 

KazTransGas Onimderi LLP– on the use of liquefied natural gas. 
 

7. Sustainability and independent ESG assessment. 
The growth of sustainable finance, including the expansion of the range 

of financial products, is focusing the attention of investors, policymakers, and 
various civil society stakeholders on how companies consider 
environmental, social and governance (ESG) factors when making 
investment decisions. Companies that account for about 80% of market 
capitalization actively use a tool such as ESG ratings. 

In 2022, work was carried out to assign an ESG rating to the Company. 
An agreement for the provision of services was concluded with Moody's ESG 
solutions (a subsidiary of the international rating agency Moody's). 

The company pays special attention to the compliance of its activities 
with ESG principles, including: 

1) In terms of responsible attitude towards the environment, work is 
being carried out to reduce emissions into the environment, improve the 
environmental management system, implement “green projects” (including 
the replacement of diesel locomotives with electric ones, the introduction of 
new passenger cars with combined heating); 

2) in terms of high social responsibility, favorable conditions are 
created for the life and work of its employees, measures are taken to improve 
the social package and to create opportunities for training and improvement 
of professional skills; 

3) in terms of high quality corporate governance, The company 
recognizes the importance of improving corporate governance and strives to 
ensure openness and transparency of its activities. 

As of September 2022, the Company received a rating A2, based on 
a total score of 57/100. The Company demonstrates a strong commitment 
and ability to integrate ESG factors into its governance and risk 
management. The company achieves reliable and advanced indicators in 
issues related to operational efficiency, human capital, legal security and 
reputation. 

 
8. Potential risks that may affect the non-implementation of 

low-carbon development measures. 
There are endogenous and exogenous risks of not implementing the 

Concept, which require serious study and informed decisions. These are the 
following risks: 

lack of natural gas to convert locomotives to LNG; 
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increase in the cost of natural gas; 

socio-political instability due to rising prices for fuel and energy 
resources due to the introduction of a carbon tax on energy consumption; 

lack of investors and, as a consequence, lack of funds for the 
implementation of low-carbon technologies; 

refusal to build a nuclear power plant in Kazakhstan and, as a 
consequence, the lack of electrical capacity for the electrification of railway 
lines; 

lack of an enabling legislative and institutional environment for financial 
and physical infrastructure; 

economic uncertainty; 

deterioration of the foreign economic background (escalation of 
geopolitical confrontation); 

9. Potential risks if you refuse to implement the Program. 

decarbonization in major export markets will sharply reduce future 
global demand for fossil fuels, which in turn will increase the risk of fossil 
fuel-related stranded assets (diesel locomotives); 

lack of competitiveness of the Company in the transport market; 

an increase in the cost of transportation due to an increase in the cost 
of diesel fuel and electricity due to the introduction of a carbon tax; 

increase in fees for environmental pollution; 

increase in costs for the purchase of quotas (if they are introduced) for 
emissions. 

10. CURRENT AND UPDATED STATE PLANNING DOCUMENTS THAT CONTRIBUTE 

TO THE IMPLEMENTATION OF THE PROGRAM. 

1. Strategy “Kazakhstan-2050”: the new political course of the 
established state and the Concept for the transition of the Republic of 
Kazakhstan to a “green economy” (valid until 2050) determine Kazakhstan’s 
transition to low-carbon development. 

2. Kazakhstan's Greenhouse Gas Emissions Trading System (GTS) 
was launched in 2013 as the first regulatory measure to meet its climate 
change mitigation obligations. We are currently in our fourth carbon budget 
period. The state is discussing with plant operators an ambitious long-term 
plan for the development of the ETS until 2030, which is necessary for the 
implementation of the NDC. 

3. The Concept for the development of the fuel and energy complex of 
the Republic of Kazakhstan until 2030 is currently being updated, which 
considers the need to achieve an updated NDC. 
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4. The Action Plan for the implementation of the Concept for the 
transition of the Republic of Kazakhstan to a “green economy” for 2021-2030 
was approved, which provides for the implementation of the necessary 
measures for: 

reducing greenhouse gas emissions in the energy sector; 

transition to sustainable land use practices and organic agriculture; 

energy efficiency and energy saving; 

development of sustainable transport, infrastructure for electric 
vehicles and gas cars, traffic management system “smart traffic control 
system”; 

sustainable municipal waste management; 

afforestation (Kazakhstan will plant two billion trees in the next five 
years); 

formation of ecological culture; 

other. 

5. Since 2018, an auction mechanism for selecting renewable energy 
projects has been introduced in Kazakhstan. This mechanism replaced fixed 
tariffs that were in force until 2018, which at the initial stage made it possible 
to launch the renewable energy sector in the Republic of Kazakhstan. The 
mechanism made it possible to significantly reduce green energy tariffs in a 
short time.https://vie.korem.kz/. 

6. Green Finance Center of the Astana International Financial Center 
(AIFC GFC,https://gfc.aifc.kz/) is responsible for the introduction of green 
financial instruments in Kazakhstan and Central Asia, promoting AIFC as a 
green finance hub and attracting green investments to Kazakhstan. AIFC 
GFC has become an official partner of the Green Growth Knowledge 
Partnership (GGKP), a green finance platform. A taxonomy of green projects 
for green investment in the economy of Kazakhstan has been developed. 

7. According to the current Environmental Code of the Republic of 
Kazakhstan, based on a technological audit of industrial enterprises, the 
Kazakhstan BAT Guide on energy efficiency is being improved/developed 
(for the transition to issuing comprehensive permits for the use of natural 
resources), which will be based on the methodological approach used in the 
EU. The directory will be updated regularly. 

8. Laws and regulations are constantly being improved, including: 

Environmental Code of the Republic of Kazakhstan; 
Law “On Energy Saving and Energy Efficiency Improvement”. 
The Renewable Energy Support Act, which aims to increase the use 

of renewable energy sources; 

https://vie.korem.kz/
https://gfc.aifc.kz/
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other. 
9. Current Strategies, Concepts, laws are implemented through Action 

Plans and development programs of central and local government bodies, 
which are built into the established hierarchy of documents of the state 
planning system (SPP). To improve interdepartmental coordination, a unified 
information cross-platform of the SGP “KZ 2050” was launched. 

The gradual introduction of market mechanisms for reducing emissions 
will be a source of additional investment attractiveness for the introduction of 
low-carbon technologies, therefore, for the successful implementation of this 
Concept, it is planned at the state level to create a sustainable carbon 
regulation system, which will consist of the following main elements: 

carbon market; 

carbon tax and linear emissions reduction target; 

monitoring, reporting and verification system; 

carbon finance, special carbon fund; 

ESG assessment and reporting. 

 

11. Measures taken by the Company that influenced the reduction of 
greenhouse gas emissions. 

The indicator of energy efficiency in the Company is the specific 
consumption of equivalent fuel (t.e.f.) related to the completed freight 
turnover (t.km.gross). 

This made it possible to combine different types of energy resources 
consumed (diesel, electricity, gas, gasoline, fuel oil) into a single indicator. 

In 2013, by decision of the Company’s Management Board, the Energy 
Saving Program of NC KTZ JSC was approved for the period until 2020. 

The goal of the program was to achieve savings of 1.9 million tons of 
fuel equivalent amounting to about 152 billion tenge. 

In fact, during the period of the Program and the implementation of 
energy saving measures, more than 1.902 million tons of fuel equivalent or 
100.1% of the plan were saved. 

The actual savings are 239.5 billion tenge, which were higher than 
planned due to the higher cost of diesel fuel. 

At the end of 2021, the Company’s energy intensity amounted to 30.08 
kg.e./10 thousand t.km.br., which is 11.6% better than the base year 2015. 

As a result, greenhouse gases were reduced by 10% - from 2 million 
079 thousand tons to 1 million 888 tons, and emissions of pollutants into the 
atmosphere were reduced by 36% - from 10.3 thousand tons to 6.6 thousand 
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tons. 

Increasing energy efficiency 

 

 

 

 

Saving energy resources and reducing emissions of pollutants was 
achieved through the implementation of the following main measures: 

the Company has approved an energy policy; 
KPIs have been established for responsible managers on energy and 

environmental efficiency; 
a fuel and energy commission operates, and structural divisions and 
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subsidiaries are heard on a systematic basis; 
the energy and environmental management system is certified to the 

requirements of international standards ISO 50001, ISO 14001; 
in 2014 and 2019, the Company conducted an energy audit in 

accordance with the Law “On Energy Saving and Increasing Energy 
Efficiency”; 

implemented591 units locomotivesnew traction rolling stock; 

for 2189 sectionslocomotives have been introduced with an automated 
train traction energy dispatch control system (EDT ACS);  

309 stations switched to LED lighting; 

37 units were modernized. boiler rooms 

According to the diagram below, diesel fuel consumption in 2021 
compared to 2013 decreased by 24%, which accordingly reduced 
greenhouse gas emissions by 22.5%. 

 

 

The reduction in fuel consumption is due to the renewal of the 
locomotive fleet and the introduction of digital technologies - an automated 
system for accounting and energy consumption "Energy Dispatch Traction". 

The main source of greenhouse gas emissions in infrastructure is coal; 
the diagram below shows coal consumption in 2021 in relation to 2013, which 
clearly shows its reduction by 29%, which accordingly reduced greenhouse 
gas emissions by 29%. 

 

 

The main reasons that influenced the reduction in coal consumption 
include the transfer of boiler houses from solid to gaseous fuel, the 
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connection of heating systems of industrial buildings to the city central 
heating supply. 

 

12. Projected level of reduction of CO2 emissions until 2060. 

For the timely implementation of all planned activities, a Roadmap for 
the Company’s low-carbon development until 2060 (hereinafter referred to 
as the roadmap) (Appendix 2 to this Concept) has been developed, which is 
an integral part of this Concept. 

At all stages of the implementation of the roadmap, monitoring of the 
effectiveness of measures taken to reduce emissions should be 
provided.CO2. 

The main expected results in the implementation of the optimistic 
scenario by 2060 are characterized by the following (relative to the base year 
2020) values: 

1) SCOP-1 will decrease by 24.8% by 2030, from 1.8 to 1.4 million 
tonsCO2, by 2050 by 40.71% to 1.12 million tonsCO2, achieving carbon 
neutrality by 2060. 

2) SCOP-2 will increase by 22.5% by 2030, from 1.8 to 2.2 million 
tonsCO2. Reducing indirect emissions is possible from the cumulative effect 
of the Roadmap measures implemented until 2030, but this will mainly 
depend on the conditions for generating electric and thermal energy 
produced by electricity generating enterprises. 

To streamline the implemented measures of the Road Map, they are 
formed in the following areas: 

1. Amendments to regulations and internal regulations; 
2. Training and education of the Company’s personnel to reduce the 

carbon footprint; 
3. Research and development work on the development of rolling stock 

using low-carbon technologies; 
4. Low carbon development projects; 
Below are the projected levels of effectiveness of the implementation 

of the Low-Carbon Development Roadmap for the period up to 2060: 
 

Type of energy resource 

Base year 

(million tons) 

Forecast level (million tons of 

CO2) from the base year 
 

2020 2030 2050 2060  

1. Electricity (Scop2) total 
1,759 2.155 2.155 2.155  

% by 2020 22.52 22.52 22.52  

1.1. Electricity for train traction 
1,567 2.165 2.165 2.165  

% by 2020 38.16 38.16 38.16  

1.2. Electricity for non-traction needs 0.192 0 0 0  
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% by 2020 -100 -100 -100  

2. Diesel fuel (Scop1) total 
1.829 1.379 1.124 0.071  

% by 2020 -24.61 -38.54 -96.12  

2.1. Diesel fuel for train traction 
1,771 1.322 1.123 0.070  

% by 2020 -25.37 -38.05 -96.05  

2.2. Diesel fuel for non-traction needs 
0.058 0.057 0.001 0.001  

% by 2020 -1.57 -98.12 -98.1  

3. Coal 
0.045 0.027 0 0  

% by 2020 -40.23 -100 -100  

4. Gasoline 
0.0120 0.0120 0.012 0  

% by 2020 -0.03 -0.03 -100  

5. Natural gas 
0.0020 0.001 0.001 0.001  

% by 2020 -28.46 -28.46 -28.5  

(Scop1) 1.888 1.419 1.119 0  

7. Total % by 2020 -24.83 -40.71 -100  

(Scop2) 1,759 2.155 2.155 2.155  

 % by 2020 22.52 22.52 22.5  

 

13. Assessment of the degree of development of measures to 
reduce carbon dioxide emissions into the atmosphere. 

The implementation of measures to reduce carbon dioxide emissions 
on rail networks depends on many factors that go beyond the availability of 
the necessary infrastructure or the various applicable rail traction systems. 

To create a sustainable environment for measures to reduce carbon 
dioxide emissions from rail transport, additional aspects need to be properly 
coordinated in the political, economic, and regulatory fields. 

One way to assess the Company's capabilities in its current position to 
reduce carbon dioxide emissions into the atmosphere is to use a maturity 
matrix to determine progress in each potential (Appendix 1 to this Concept). 

The table is organized logically, with columns representing 
decarbonization-related opportunities and rows indicating the maturity level 
of that opportunity. 

In the freight rail environment, four common capabilities have been 
identified, measured across four levels of maturity. 

It can be seen as a strategic decision-making tool that looks at 
functional and political aspects rather than focusing on specific decisions and 
systems. 

The resulting table provides a strategic grid to understand the equal 
importance of each opportunity to achieve and sustain a sustainable 
decarbonization program. 
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The resulting maturity matrix, presented in the table, demonstrates the 
complexity of decarbonization pathways in the sense that reducing 
emissions from rail freight transport in most cases does not coincide with a 
simple program of electrification of rail networks. There are other issues that 
need to be addressed to enable railroads to operate on electric alternative 
traction, from fuel and power supply to regulations and financial incentives. 

Such a table lays the foundation for specific roadmaps based on which 
each country can be reviewed and assessed according to its potential 
capabilities. 

From a logical point of view, maximum level 4 maturity is required so 
that the existing capability gaps in each column can be easily identified, 
understanding the current state and the goal. 

This process highlights the importance of understanding that 
implementing measures to reduce carbon emissions from rail transport is a 
step-by-step process, rather than a radical one-time leap. 

According to the maturity matrix, the Company's assessment is 
highlighted in yellow (Appendix 1 to this Concept). 

 

14. CONCLUSION 

The concept defines a unified framework for low-carbon development 
as an integral component of the Company’s long-term development and is 
the Company’s strategic document for achieving carbon neutrality. 

At the same time, to reduce the carbon footprint, it is necessary to 
follow a scenario of deep decarbonization. Based on the “Decarbonization 
Maturity Matrix” presented in Appendix 1, the transition to carbon neutrality 
of railway transport in Kazakhstan by 2060 requires a deep transformation 
of the entire fuel and energy sector. 

Replacing existing worn-out equipment and infrastructure with carbon-
free and low-carbon equipment; 

Sustainable reduction in the use of coal and diesel fuel for heating 
buildings and structures (use of renewable energy sources and low-carbon 
technologies); 

Electrification of railways; 

Gradual transition to motor vehicles using energy sources such as 
electricity, gas/hydrogen; 

Gradual transition of traction rolling stock to the use of LNG/hydrogen; 

Use of battery locomotives. 
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The measures developed for implementation are presented in the Low-
Carbon Development Roadmap of NC KTZ JSC and its subsidiaries until 
2060 (Appendix 2 to this Concept). 
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Annex 1 
to the Concept of Low Carbon Development 
NC KTZ JSC and its subsidiaries until 2060, 
approved by the decision of the Board of NC 
KTZ JSC 
from "___" __________ 2022 
protocol No. _____ 

 

Rail Freight Decarbonization Maturity Matrix 
 

 Electricity supply  Supporting infrastructure  Finance and 

Investments 

 Control 

4 

➢  

➢  

➢  

Electricity supply zero emissions 

Supply infrastructure is modern and 
efficient 

Essential access is available 

everywhere, even in remote areas 

 

➢  

➢  

Zero-emission infrastructure is 
almost universal 

Any residual use of hydrocarbons 

from renewable sources 

➢  

➢  

➢  

Investment in railway infrastructure is 
seen as a government priority 

Availability of private financing for rolling 
stock 

Public finance is available to a wide 
range of people 

Ease of doing business is high 

 

➢  

➢ 

Decarbonization is seen as a high 
management priority 

Implemented a cycle of continuous 
improvement in decarbonization 

Modernization of rolling stock is a 

priority task 

3 

➢  

➢  

➢  

Large component of zero-emission 
proposal 

Quite efficient supply infrastructure 

Access to supplies is universal in 

most areas 

 

➢  

➢  

Substantial zero-emission 

infrastructure 

Renewable hydrocarbon sources 

➢  

 

➢  

Investment in railway infrastructure is 
considered a government priority 

Private financing option for rolling stock 

Government funding is an option for 
many projects 

Average ease of doing business 

➢  

➢  

➢  

Decarbonization is on the agenda 

Targeted periodic improvements in 

decarbonization 

Modernization of rolling stock is 

sometimes a priority  

2 

➢  

➢  

➢  

Some zero-emission sources in the 
energy mix 

Supply infrastructure is not very 
efficient 

Access to power supply is shared, 

but not universal (power is limited)  

➢  

➢  
Some zero-emission infrastructure 

Hydrocarbons predominantly from 

non-renewable sources 

➢  

➢  

➢  

There is no investment in railway 

infrastructure 

There is almost no private 

investment 

Lack of public finances for many projects 

Average ease of doing business 

➢  

➢  

➢  

Decarbonization is rarely considered by 
management 

Only very rare improvements in 
decarbonization are mentioned 

Modernization of rolling stock is 

decided only from time to time 

1 

➢  

 

➢  

➢  

Few, if any, zero-emission sources 
in the energy mix 

Supply infrastructure is inefficient 
and outdated 

Partial supply access (very limited 

capacity) 

 

➢  

➢  

All trains run on hydrocarbon fuel 

Hydrocarbons from non-renewable 

sources  

➢  

 

➢  

➢  

➢  

Investments in railway infrastructure are 
not considered by the government 

There is almost no private investment 

Government financiers are very rare 

Low ease of doing business 

➢  

➢  

➢  

Decarbonization is not considered by 
management 

Improvements in decarbonization are 
extremely rare 

Modernization of rolling stock is 

extremely rare 
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Appendix 2 
to the Concept of Low Carbon Development 
NC KTZ JSC and its subsidiaries until 2060, 
approved by the decision of the Board of NC 
KTZ JSC 
from "___" __________ 2022 
protocol No. _____ 

Road map 
low-carbon development of NC KTZ JSC and its subsidiaries until 2060 

No. 
PP 

Event Responsible 
Period of 
execution 

Completion form 

1. Amendments to regulations and internal documents 

1.1 Making proposals to amend the Technical 
Regulations on the safety of rolling stock 
(TR TS 001) regarding the certification of 
rolling stock using batteries, LNG, and 
hydrogen. 

Tstech 2023 Offer 

1.2 Amendments to the Technical Regulations 
on the Safety of Rolling Stock (TR TS 001) 
regarding the certification of rolling stock 
using batteries, LNG, and hydrogen. 

Tstech 2023 Technical regulations 

1.3 Conducting an analysis of the legislation of 
the Republic of Kazakhstan in the field of 
railway transport for the need to make 
amendments on issues of reducing the 
carbon footprint 

TsYu 2022-2023 Analysis as the Action 
Plan is implemented 

1.4 Development and approval of a 
methodology for calculating greenhouse gas 
emissions into the atmosphere from railway 

Tstech 2023 Methodology 
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transport in terms of clarification taking into 
account environmental standards for diesel 
locomotives and diesel fuel quality 
standards. 

1.5 Development and approval of interstate 
standards (GOST) and national standards 
(ST RK) for locomotives: battery-powered, 
hydrogen fuel and gas engine fuel. 

Tstech 2023-2027 Standard 

1.6 Development of ST JSC for calculating the 
Company’s energy footprint. 

Tstech 2023 Standard 

2. Training and education of personnel of NC KTZ JSC to reduce carbon footprint 

2.1 Preparation and training of involved 
specialists in the environmental and energy 
management system. 

Tskadr, FTskadr, 
Tstech 

2023-2025 Certificate 

2.2 Further training of environmental engineers 
in carbon footprint calculations. 

Tskadr, Tstech 2023-2025 Certificate 

2.3 Preparation and training of chief engineers 
and employees of technical departments in 
the implementation of low-carbon 
technologies. 

Tskadr, FTskadr, 
TsZhS, KTZ-GP 
LLP (as agreed) 

2023-2025 
 

Certificate 

2.4 Training of contact network electricians 
when introducing low-carbon technologies in 
train traction (battery, gas, hydrogen). 

Tskadr, FTskadr, 
TsZhS 

2023-2030 
 

Certificate 

2.5 Retraining of locomotive drivers and 
assistant drivers when introducing low-
carbon technologies in train traction 
(battery, gas, hydrogen). 

Tskadr, FTskadr, 
KTZ-GP LLP (as 

agreed) 

2023-2030 
 

Certificate 
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2.6 Improved qualifications of instructors and 
industrial training specialists in calculating 
the carbon footprint. 

Tskadr, FTskadr, 
TsZhS, KTZ-GP 
LLP (as agreed) 

2023-2030 
 

Certificate 

2.7 Retraining of operators of coal boiler plants. Tskadr, FTskadr, 
TsZhS 

2023-2030 
 

Certificate 

3. Research and development work on the development of rolling stock using low-carbon technologies 

3.1 Development of a technical project for the 
implementation of a battery-powered 
shunting locomotive. 

Tstech, KTZ-GP 
LLP (as agreed) 

2022-2023 
 

Technical task 

3.2 Pilot project (preliminary tests) for the use of 
liquefied natural gas on mainline 
locomotives. 

Tstech, KTZ-GP 
LLP (as agreed) 

2022-2024 Test report 

3.3 Research and analysis of hydrogen, battery 
technologies with a view to the possibility of 
application on the railways of Kazakhstan. 

Tstech, shopping 
center 

2022-2024 Analysis, Thematic 
selection 

3.4 Development of a passenger diesel 
locomotive project using low-carbon 
technologies. 

Tstech, LLP "KTZ - 
Passenger 

locomotives (as 
agreed) 

2024-2026 Technical task 

3.5 Development of a diesel freight locomotive 
project using low-carbon technologies. 

Tstech, KTZ-GP 
LLP (as agreed) 

2027-2030 Technical task 

4. Low carbon development projects 

4.1 Renewal of the freight diesel locomotive 
fleet. 

KTZ-GP LLP (as 
agreed) 

2022-2030 Event plan 

4.2 Renewal of the fleet of passenger diesel 
locomotives. 

KTZ PL LLP (as 
agreed) 

2022-2030 Event plan 

4.3 Renewal of the fleet of shunting diesel 
locomotives. 

KTZ-GP LLP (as 
agreed) 

2022-2030 Event plan 
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4.4 Renewal of the rolling stock (without coal 
heating). 

JSC "PP" 
(by agreement) 

2022-2030 Event plan 

4.5 Electrification of railway lines. TsZhS 2022-2060 Event plan 

4.6 Introduction of liquefied natural 
gas/hydrogen locomotives. 

KTZ-GP LLP (as 
agreed), Tstech. 

2025-2060 Event plan 

4.7 Introduction of battery-powered shunting 
locomotives/hydrogen. 

KTZ-GP LLP as 
agreed) 

2024-2060 Event plan 

4.8 Introduction of battery-powered passenger 
locomotives/hydrogen. 

KTZ PL LLP as 
agreed) 

2027-2060 Event plan 

4.9 Introduction of battery-powered freight 
locomotives/hydrogen. 

KTZ-GP LLP as 
agreed) 

2030-2060 Event plan 

4.10 Conversion of boiler houses and furnaces 
from coal to gas. 

TsZhS, TZhS 2022-2060 Event plan 

4.11 Conversion of boiler houses and furnaces to 
electricity. 

TsZhS, TZhS 2022-2060 Event plan 

4.12 Conversion of boiler houses from diesel fuel 
to gas. 

TsZhS, TZhS 2022-2060 Event plan 

4.13 Conversion of vehicles to gas. TsZhS 2022-2060 Event plan 

4.14 Introduction of battery/hydrogen vehicles. TsZhS 2022-2060 Event plan 

4.15 Introduction of special equipment using 
liquefied natural gas/hydrogen. 

TsZhS 2022-2060 Event plan 

4.16 Introduction of special equipment using 
rechargeable batteries. 

TsZhS 2022-2060 Event plan 

4.17 Application of renewable energy sources for 
life support systems. 

TsZhS 2027-2060 Event plan 
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List of abbreviations  

1. TsZhS – Backbone Network Directorate Branch of NC KTZ JSC 

2. Tskadr – HUMAN RESOURCES MANAGEMENT DEPARTMENT 

3. TsRPB – DEPARTMENT OF INDUSTRIAL SAFETY AND ENVIRONMENT 

4. TsYu – LEGAL DEPARTMENT  

5. TsBA – DEPARTMENT OF BUSINESS ARCHITECTURE 

6. TsKM – DEPARTMENT FOR COORDINATION AND MONITORING OF PROCUREMENTS 

7. TsTech – DEPARTMENT OF TECHNICAL POLICY AND REGULATION 

8. TsKR – DEPARTMENT OF STRATEGY AND CORPORATE DEVELOPMENT 

9. TTs – TECHNICAL CENTER 

10. FTskadr – CENTER FOR ASSESSMENT AND DEVELOPMENT OF RAILWAY TRANSPORT PERSONNEL BRANCH OF NC KTZ JSC 

 


