Kazakhstan
Rail Sector Profile
Population (2023) Gross domestic product (GDP), PPP (2022)
19.6 Million 604.6 Billion USD

Heavy Railway
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Heavy rail route length (2021)
16,580 km

Heavy railway route lengths in Asia-Pacific (kilometers)

China, 2021

Between 2003 to 2021, Kazakhstan added 1931.6 kilometers
of heavy railway routes, expanding 0.7% annually

Russian Federation, 2021
India, 2021

Kazakhstan, 2021

Single-track routes (2021) Double-track routes (2020)
68.6% n.d.

Electrified routes
n.d.

Between 2000 to 2021, Kazakhstan added 765.5 kilometers of
electrified routes, expanding 1.0% annually

Availability per capita
863.7 kilometers per million population

Availability per capita in Asia-Pacific
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Urban Railway

Metro length (2021) Light rail transit (LRT) length Urban rail availability per capita in Asia-Pacific
8km n.d. 0 10 20 30 40
Between 2011 to 2021, Kazakhstan added 0.0 kilometers of Hong K"s';ﬁ;ggh“)"rg’ gg ;‘1’
urban railway, expanding 0.0% annually Republic of Kr:,r ea’, 2021

Number of cities with urban rail systems (2021)
1

Urban rail availability per capita (2021)
0.7 km per million urban population

Kazakhstan, 2021

Passenger-kilometers (PKM) (2020) Tonne-kilometers (TKM) (2020)
8.6 hillion 231.8 billion

Between 2000 to 2020, PKM decreased annually by -0.9%. Between 2000 to 2020, TKM increased annually by 3.1%

Transport units and utilization trend Utilization of railways in Asia-Pacific

20 300
- 35
° 18
% 250
£ 16 = 30 o
S T
= 5
5 14 =
S 200 2 g 25 ¢
2 = IS iy
T 12 z S
S = i~
— o
= 5 20
22 10 150 @ g
2 = g g
] = =
+ 8 [t S5 15
s 5 + . ®
= 5 100 5 =
E w
= § 10 o b
c =
g 50 5
© o
N =
= Z 5
5 2 = ‘ ."

i L i3
0 0 0 & S e
e 2010 2020 100 1,000 10000 100,000 1,000,000

Heavy railway kilometers


Mel Eden
DRAFT


DRAFT

Mode Share
Passenger transport activity (billion passenger-km) Freight transport activity (billion tonne-km)
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Freight transport mode share (2018)

Waterways __Aviation
0% 0%

Energy

Rail diesel consumption (2017) Rail electricity consumption (2020) Rail energy intensity with GDP (MJ per USD, PPP)
261 thousand tonnes 2938.584 million kWh

Rail energy consumption (PJ)  Share of electricity in rail 152.7
energy consumption
17.5 969%
5 0
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Share of railin total transport energy consumption Rail energy intensity with GDP in Asia-Pacific (MJ per USD, PPP, 2020)
0 50 100 150
Kazakhstan
17.9%
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Externalities

Rail CO2 emissions (2022) PM 10
37 thousand tonnes Rail air pollutant emissions Share of railin transport air
(thousand tonnes) pollutant emissions (2000-
Rail CO2 emissions annual average growth 0.58 2022)
I - 36.0%
-4.8% -3.5%
0.02 0.03
0.9%
-20.7% 2000 2010 2020 2022
1990-2000 2000-2010 2010-2022 NOXx
Rail air pollutant emissions Share of railin transport air
Share of railin transport CO2 emissions (1990-2022) (thousand tonnes) pollutant emissions (2000-
14.0 2022)
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Kazakhstan, 839.6 SOx
Rail air pollutant emissions Share of railin transport air
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Public-private partnership (PPP) investments in rail (Million USD) Official development assistance (ODA) in rail (Million USD)
2016-2022 2016-2021 I
Share of railin transport PPP Share of railin transport ODA
| Between 2000-2015 | Between 2016-2022 | Between 2002-2015 | Between 2016-2021
88% n.d. 5% 7%
Import value (Million USD) Nationalinvestment in rail - capital expenditure (2020)
156 mln. USD

2003-2012 1,658

2013-2022 2,948

Digitalisation

Internet speed (2022) Digital readiness index (2021)

| Broadband | Mobile 0.2/2.5

63 Mbps 32 Mbps

Share of transport in gross value added (GVA) (2022) Average annual losses to railinfrastructure due to all potential

8.8% hazards (2023)
19.50 mln. USD

Quality of railway infrastructure (2017)

4.1/7 Share of rail infrastructure in multihazard average annual loss
to transport infrastructure (2023)

Percent of firms identifying transportation as a major 60.7%

constraint - services (2015)

15.3% Efficiency of train services (2019)

4.2/7
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Benchmarking Rail and Road Sectors

Infrastructure annual average growth of rail (including HSR, Railvs. road energy consumption annual average growth rate
LRT, and metro) vs. road

11.5%
m Rail m Road 9.6%
6.2%
1.5% .
0.2%
— - -6.5%
2000-2010 2010-2021 2000-2015 20152020
Rail (including HSR, LRT, and metro) vs. road infrastructure Railvs. road CO2 emissions annual average growth rate
availability per capita
14,350 13,735 10.0%
12,300
4.1% 3.0%
-3.5%
803 909 964 -13.0%
mans BN
2000 2010 2021 2000 2010 2021
Rail kilometers permillion Road kilometers per million -25.8%

population population 2000-2010 2010-2015 2015-2022
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Kazakhstan Rail Network
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Border Crossings to/from Kazakhstan

Country Border Crossing

Kazakhstan - Uzbekistan Sary-Agach-Keles
Kazakhstan - Russian Federation Tobol (Aksu)-Kartaly
Kazakhstan - Russian Federation Ganyushkino (Diny Nurpieisowo)-Aksaraiskaya (Kigrash)
Kazakhstan - Russian Federation Zernowaya-Zauralje
Kazakhstan - Russian Federation Kurkamys-Kulunda
Kazakhstan - Russian Federation Petropavlosk-Petukhovo (Petropavlosk)
Kazakhstan - Russian Federation Nikeltau (Kirgilda)-Orsk
Kazakhstan - Russian Federation Aul-Lokot

Kazakhstan - Kyrgyzstan Lugovaya-Bishkek
Kazakhstan - Russian Federation Semiglavii Mar-Ozinki
Kazakhstan - Russian Federation Uralsk (Chinghirlau)-lletsk |
Kazakhstan - Russian Federation Aktobe-lletsk

Kazakhstan - Uzbekistan Oazis-Karakalpakia

Kazakhstan - China Dostyk-Alashankou
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Trans-Asian Railway Lines in Kazakhstan

Line Length (km)
Petropavlosk - Dostyk 1,896
Samiglavii Mar - Aktogai 3,488
Asatana - Tobol 664
Mointy - Chu 446

Aktogai - Aul 578
Kandagach - Border of Russia 218
Kandagash - Border of Russia 815
Arys — Sary-Agash 128
Tobol-Kandagach 644
Makat - Oazis 380
Beyneu - Aktau port 408

Total distance 9,665 km
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Policy Measures and Targets

Policy document Year Rail-related measures

Strategic Development Plan until 2025 2018
Energy Efficiency-2020 Program 2013 General railimprovement

Concept for transition of the Republic 2013 General rail improvement
of Kazakhstan to Green Economy

ORDER OF THE MINISTER OF
INVESTMENTS AND DEVELOPMENT OF
THE REPUBLIC OF KAZAKHSTAN of
March 31,2015 No. 389 About
establishment of requirements for
transport energy efficiency

LAW OF THE REPUBLIC OF
KAZAKHSTAN of December 8,2001 2001
No. 266-1l About rail transport

2015
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Policy Insights

Infrastructure and Activity
eHeavy rail network: Kazakhstan boasts a substantial heavy rail infrastructure, spanning 16,076 kilometers, translating to 85.1 kilometers per
million population in 2021.
082% of these routes are single-track, while 18% are double-track.
oBetween 2006 and 2021, the country added a significant 2,673 kilometers of heavy railway routes.
oln terms of land area, Kazakhstan has 6.4 kilometers of heavy railway infrastructure per thousand square kilometers.
026% of therail routes are electrified.
eUrban rail network: Currently, only one city in Kazakhstan has arapid urban transit system.
oln 2021, there were 28 kilometers of rapid urban transit, primarily consisting of LRT (82%) and a smaller portion of MRT (18%).
oBetween 2016 and 2021, Kazakhstan added 28 kilometers of urban railway.
0By 2021, the country had 1.4 kilometers of rapid urban transit per million urban population.
eActivity: In 2018, Kazakhstan transported 33.1 billion passenger-kilometers and 242.4 billion tonne-kilometers.
oBetween 2000 and 2018, passenger kilometers decreased annually by -0.9%, while tonne-kilometers increased by 3.3%.
0As a measure of rail utilization, in 2010, Kazakhstan had 12.9 million transport units per kilometer of heavy railways. This decreased to 9.7 by
2015 and further to 8.6 by 2020.
sEnergy Consumption: The rail sector in Kazakhstan consumed 20.8 PJ of energy in 2020, a slight decrease from 21.7 PJ in 2010.
oThe rail sector's electricity consumption grew from 3% in 2010 to 5% in 2020.
oRail consumed about 1.9% of the total energy in 2020 compared to the entire transport sector.
oKazakhstan's rail sector consumed 10 MJ per USD of GDP in 2000. By 2020, this improved to 8 MJ per USD of GDP.

Emissions, Investments, and Policy
eEmissions: In 2020, Kazakhstan's rail sector emitted 1.4 million tonnes of CO2, contributing to about 0.5% of total transport fossil CO2
emissions.

oThe grid emission factor in 2021 was 726 gCO2 per kWh, higher than 684 in 2010.

oThe rail sector contributed 0.3%, 0.4%, and 0.7% to total fossil transport PM10, NOx, and SOx emissions, respectively, in 2022.
eInvestments: Between 2000 and 2015, Kazakhstan saw 250 million USD in public-private partnership investments in the rail sector. This increased
to 850 million USD between 2016 and 2022. The rail sector received 5% of total transport PPP investments between 2016 and 2022.

oThe country received 543 million USD in official development assistance (ODA) for the rail sector between 2002 and 2015 and 1,392 million
USD between 2016 and 2021. The rail sector received 27% of total transport ODA between 2016 and 2021.

oRolling stock and rail fixture imports amounted to 834 million USD between 2003 and 2012 and increased to 1,474 million USD between 2013
and 2022.
*Policy: Key policy documents include the National Railways Master Plan, Strategic Plan for the Railway Sector 2020-2024, National Medium-Term
Development Plan 2020-2024, and others.

oThese documents outline various measures related to rail infrastructure expansion, urban passenger rail improvement, high-speed railways,
general railimprovement, renewable energy, and more.

oSpecific targets include increasing the passenger market share to 7-9% and goods market share to 11-13%, reducing technological dependence,
and expanding the national railway network.

*NDC Gaps and Alignment: While Kazakhstan has set ambitious targets for its rail sector, there are gaps in aligning these targets with its Nationally
Determined Contributions (NDCs) under the Paris Agreement.

oFurther integration of climate change mitigation and adaptation strategies into rail policies is crucial.

oThere's potential for greater emphasis on electrification and renewable energy adoption in the rail sector to reduce emissions.

Policy Priorities and Opportunities:

Kazakhstan has a unique opportunity to leverage its rail sector for significant emissions reductions and sustainable growth. By prioritizing the
electrification of rail lines and integrating renewable energy sources, Kazakhstan can considerably decarbonize its rail operations. Expanding urban
rail networks and fostering intermodal connectivity can encourage a shift away from more polluting modes of transport, both for passengers and
freight. Investing in climate-resilient infrastructure is essential to safeguard rail assets from the impacts of climate change, ensuring long-term
sustainability. Finally, enhancing digitalization can improve efficiency, safety, and the overall passenger experience, making rail travel even more
attractive. Kazakhstan can accelerate its rail development and contribute significantly to its climate goals by focusing on public-private partnerships
and international collaboration.

Kazakhstan's rail sector is vital to the country's transport system and economy. While significant investments and developments in infrastructure
and activity have been made, addressing climate change necessitates a stronger focus on decarbonization and aligning rail policies with national
climate goals. The country can leverage its rail sector to contribute significantly to its NDC targets and create a more sustainable and resilient
transport system.
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