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Executive Summary

The telecommunications sector in Kazakhstan is one of the most advanced in the North and Central
Asia region. Significant efforts have been made to develop the information and communications
technology (ICT) infrastructure with existirfdpre-optic communcations lines located along main
highways and major cities. Telecommunications services are generally affordable, and as a result, a
relatively high percentage of its populatibasaccess toroadbandervices.

Some mairtelecommunicationgendsobservedare

A dedine in the number of fixedine subscriberglue to the dominance of the mobile
segment

A reductionin mobilecellular subscriberas the mobile market reaches saturation point
A decrease in the number of active Siktds;

An increase in the number of mobifgernet usersdriven by a mature mobile market

A growth in mobile Internet penetration; and

A risein the number opersnal computes and smartphones.

=

= =4 =4 -4 A

These trends havmcreasd access to the Internet amdised demand for telecommunicatisn
services which requires the building and expansion of the fipc network to deliver broadband
connectivity, particularly in rural areas. Gi:
with almost half of the population living in rural areas, the provision of broadaecess tall is a
challenge.

Nevertheless, Kazakhstan recognizes that broadband connectivity is essential for infrastructure
development, trade and transportation, and socioeconomic progress, and has been extending its fibre
optic network along alreaelyuilt roads ad railways, and energy infrastructure as part of national
plans and programmes.

Telecom operators of Kazakhstan have extensive experience with ICT infrastructure deployment
along the existing road networks. Furthermore, the road, rail and energy opbeaterscently
installed telecommunications systems on existing infrastructures for their internal use to enhance the
efficiency and productivity of their core businesses, and to protect, monitor and control the facilities
in their respective infrastructewr

Yet, Kazakhstan has no direct experience in ICT infrastructugeptbyment with road transport

and energy infrastructure, which is definedcascomitant deployment of ducts and/or fHogtic

cables during the construction of new roads, highwaysags, power transmission lines and oil/gas
pipelines. Howevert he practices and | essons from Kazak
infrastructure provide insights into the legislative, regulatory and procedural requirements for
enabling ICT infrasucture cedeployment.

Kazakhstan inherited a physical infrastructure designed to serve the Soviet economy by providing
primary commodities such as energy and minerals to industaidats in the regions of Russia

the north. As a result, the country's road and rail transportation systems ran from south to north to
connect its primary commodity industries with the northern manufacturing markets.
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Today, development of the transport infrastructure is focused potagtial as a significant transit
country between Europe and Asia, with road and rail construction alongeststoutes. There are

a number of national programmes focused on the development of the transport infrastructure and
many road and rail projechave been planngdom newly-constructed highways to the rehabilitation

of local roads to improve the living standards of the rural populatidditionally, according to the

legal requirements of the railwagdministrationin Kazakhstanstations musbe connected to the
telecommunications netwarkhese initiatives represent opportunities fordeploying the ICT
infrastructure to reduce investment costs and avoid the duplication of engineerksg

Similarly, expansion of the energgfrastructure is also being planned, particularly through the
building of new transmission lines to increasing the reliability and stable supply of electricity to the
southern regions of Kazakhstan to meet rising energy demands there, and the constpipgtines

to export oil and gas resourcé$ational legislation of Kazakhstan states that pipelines must have
their own telecommunications infrastructubgain, these are opportunities fardeployingthe ICT
infrastructure.

However,the Lawon State Secrets considers data on the use of mineral resourcgatassecret
Consequenthyfjbre-optic cableparallel to oil and gas pipeks cannot yet be considered as potential
sources fobusiness diversification arrdvenue despite the significamqtotential for cedeployment
and infrastructure sharing

The main state bodies of Kazakhstan responsible for state policy in the areas of ICT, transport and
energyarethe Ministry of Digital Development, Innovation and Aerospace Induddigistry of

Industry and Infrastructural Developmeand Ministry of Energy respectively Analysis ofthe
activities of these regulatory authorities revesalthat no one is directly responsible for ICT
infrastructure cadeployment with road transport aedergyinfrastructure, but no obstaclaésve
beenidentifiedeither.

In Kazakhstan, the only mention of the sharing of infrastructure is found in the chaw
Communication’s dated5 July 2004 (No. 567) in section 43 that statesfiTelecommunications
operators, based on an agreement, can share engineering infrastructure facilities, telecomraunication
equipment and communicati®network® .

The Law on Roads grants rigbt-way permission. However, the operating procedure statesittat s
permission is intended only for the development and improvement of roads and ensuring their safety.
Nevertheless, Article 9 of the Law on Roads provides some provisions and support for the possibility
of co-deployment.

Furthermore, Article 18! of theLaw on Electricity provides for the possibility of modernization,
expansion, reconstruction and/or upgrading based on an investment agreement, which makes it
possible to support ICT infrastructure-deployment with the energy infrastructure.

N OoCtsdz t J M 2B dzd € d . Avaidabl®ahiitds: Modtine[ zakipek¥/docfiment/?doc_id=1049207#pos=113;
43,
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Also, awindow of opportunity exists based on the need to implement the Digital Kazakhstan
Programme to enhance access to ICT, which allows for the development and implementation of
legislations supplementing fundamental laws in order to promote ICTtmitage cedeployment

with road transport and energy infrastructure.

Despite these legislative support for ICT infrastructure@eployment with road transport and energy
infrastructure, there remains an absence of rules and procedures for granting tactes
infrastructure, aswell as methods for determining fees for accessl maintenance othe
infrastructure. An amendment to the regulatory framework would be necessary to not only give
permission to use the transpand energynfrastructure, butlao to developulesandprocedures fo
access tand maintenance tfieinfrastructure.

This would require clarification on the powers of state and regulatory bodies, as well as on the rights
and obligations of design companies, buildimganizations and telecom operators. These rights and
obligations must be agreed by the owners (authorized organizations) of road transport and energy
infrastructure facilities regarding the possibility of their use as a basis for developing the
telecommurcations network.

The tevelopment of a roadmap for ICT infrastructuredeployment with road transport and energy
infrastructure is recommendegidditionally, cordination and coperation between departments of
government agencies and privampaniesneed to be strengthenefbr co-deployment
Policymaker$ recommendedhe development o& single information portalith information on
existing and planned infrastructure projects. The single information portal could either be part of the
government invetment and construction portats, created outside of the government framework
Thiswould help identify opportuniés for ICT infrastructure ecdeployment with road traport and
energy infrastructureand at the same time improve transparency.

To help state bodies and infrastructure owidastify strategie$or co-deploymenand develop rules

and procedures toolkit hasbeendevelopedwithin the framework othis in-depth national study

and i s presented in Part Todlki forfICTtinrastructuoerdoi n g
Deployment with Road Transportand Energyina st r uct ur ethefoll®vng:t | | pr e

1  Methodology for determining the compatibility potential of ICT infrastructurdeygloyment
with road transport anenergyinfrastructure

1 A parametricmodel of ICT infrastructure edeployment with road transport ametergy
infrastructure This model assasesthe cost difference betweerseparatedeployment of
infrastructure (ICT, road transport or electricity) dhdir co-deployment

1 Methodology for assessing the economic efficiency of ICT infrastructudeplmyment with
road transpor@and energyinfragructure This methodologyis based on the principle of
comparing anindicator of the speed of a specific increment in value for cases-of co
deployment and separate deployment of the corresponding infrastructures

2ESCAP, fAAddressing 2030 Agenda through Regional Econon
Kazakhst an EXx p,OctoberQuleAsailablé ahttps:Mwve.dnescap.org/events/addressifgo
agendahroughregionateconomiecooperatiorandintegrationasiaand

6


https://www.unescap.org/events/addressing-2030-agenda-through-regional-economic-cooperation-and-integration-asia-and
https://www.unescap.org/events/addressing-2030-agenda-through-regional-economic-cooperation-and-integration-asia-and

An In-Depth National Study on ICT Infrastructure Co-Deployment with Road Transport and Energy Infrastructure in Kazakhstani Part |

1 Methodologyfor identifying road transport an@énergyinfrastructureprojects that could
include ICT infrastructure edeploymentand

1 Content ofa typical design project together with initial data templates for the design of ICT
infrastructure caleployment with road transport aadergyinfrastructure.
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Glossary of Terms

Active infrastructure sharing: Sharing of common antenna, feeder cable, Node B, radio access
network and transmission system (souht&s://www.computerhope.cgm

Broadband accessWide bandwidth data transmissitirattransports multiple signals and traffic
types within access netwobuilt with a different medium, like coaxial cable, optiddire, radio
or twisted pair (source: Wikipedia)

Cashflow: Thenet amount of cash and castjuivalents being transferred into and out of business
(sourcehttps://www.investopdia.con.

Co-deployment (infrastructure): Concomitant deployment of ducts andfdsre-optc cables
during the construction ofnfrastructure such as new roads, highways, railways, power
transmission lines and oil/gas pipelines (source: ESCAP)

Communications highway: Digital communicatios systems and the Internet
telecommunications network (source: Wikipedia)

Compatibility potential: The availability of necessary and sufficient opportunities for co
existence (work, development, deploymett.) under given conditior{source: author)

Corporate telecommunications network Sets of equipmenthat arelocated at geographically
dispersed locations and are interconnected to provide networking services to a defined group of
users (source: ITU Terms and Definitions Datahase)

Design processCommon series of steps that engineers use in creating netwsign geojects
(source: Wikipedia)

Discount coefficient Coefficient used for discounting, that is, bringing the amoumshflow

at the nth step of a multstep calculation of the effectiveness of an investment project to a moment
called the momentfaeduction. The discount coefficient shotte capitalreceivel taking into
account the time and risk fact@sdthereduction of ashflow in the nthyear, based on the given
discount rate (source: http:#fih.ru/?id=281&t=341)

Dispatch communicatiors.: Telecommunications using private or public radio or fixed systems,
allowing the dispatchers to communicate directly with field workers, police offiemergency

personnelnd others in order to coordinate their activities (source: Wikipedia)

Electric pylon: Tall structure, usually a steel lattice tower, used to support an overhead power line
(source: Wikipedia)

10
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Electricity infrastructure / electrical grid: Aninterconnected network for delivering electricity
from producers to consumers (source: Wikipedia)

Energy infrastructure : An organizational structure that enables the leacgde transportation of
energy from producer to consumer, aslivas the directing and managing of energy fldwv
includes, buis not limitedto theoil andgas infrastructurandelectricity infrastructurg¢source:
https://www.designingbuildings.co.uk

Fibre-optic communications line: Fibre-optic systentonsisting of passive and active elements,
designed to transmit information in the optical range (source: Wikipedia)

Fixed communicatiors. Telecommunications using fixed terminal equipment (source:
https://zakon.rada.gov.ua/laws/show/1 ).

ICT infrastructure : The information and communications technol@@yT) infrastructure and
systems including software, hardware, firmware, networks and websites (source:
https://www.lawinsider.com

Indicator of the speed of a specific increment in valuel'he ratio of netashflow to the product
of the billing period from the start of the project to its end and the volume of investment for the
current year (sofre: Wikipedia)

Inflation level: Sustained increase in the general price level of goods and services in an economy
over a period of time (sof: Wikipedia)

Internet access The ability of individuals and organizations to connect to the Internet using
computer terminals, computers antheat devices; and to access services such as email and the
World Wide Web (source: Wikipedia)

Internet penetration: The percentage of the total population of a given country or region that
uses the Internet (sourddtps://www.internetworldstats.cgm

Method of hierarchy analysis A structured technique for organizing and asaky complex
decisions, based on mathematics and psychology (source: Wikipedia)

Mobile communicatiors. Telecommunicatios using radio technology during which end
equipment of at least one subscriber can be moved freely within all terminals of the
telecommunicatios network, keeping the unique identification number of the mobile station
(source: https://zakon.rada.gov.ua/l&shew/128015).

Net presentvalue: The difference between the present value of cash inflows and the present value
of cash outflows over a period of timEhisis used in capital budgeting and investment planning

11



An In-Depth National Study on ICT Infrastructure Co-Deployment with Road Transport and Energy Infrastructure in Kazakhstani Part |

to analye the profitability of a projected investment or project (soce:
https://www.investopedia.com

Parametric model: A model that allowghe establisiment ofa quantitative relationship between
the functional and auxiliary parameters of the system (soautkeo).

Passive infrastructure sharing Sharing offibres, fibre links, physical sites, buildings, shelters,
towers, power supply and battery backup (seLhttps://www.computerhope.cgm

Pricing policy: The policy by which a company determines the wholesale and retail prices for its
products or services (sourddtp://www.businessdictionary.com

Project risk : Probable event, as a result of which ttexisionmaker loses the ability to achieve
the plamed results of the project or its individual parameters having a temporary, quantitative and
cost estimate (sourcauthoj.

Right of way: The legal right, established by usage or grant, to pass along a specific route through
grounds or propertgelonging to another (source: Wikipedia)

Road transport infrastructure : The road network and associated physical infrastructuch as
signage, lighting and vehicle reflieg service(source: https://ieatsap.org)

Sharing (infrastructure) : Sharing of real estate and fixed assets comprising land, conduits,
chambers, ducts, manholes and handholes, base station sites, AC power, backbone, radio links,

and other resources in order to avoid infrastructure duplication and reduce costs édhode:

Transport corridor : Generally linear area that is defined by one or more modes of transportation
like highways, railroads or public tranfliatshare a common course (source: Wikipedia)

12
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Abbreviations and Acronyms

AP-IS Asia-PacificInformation Superhighway

ESCAP Economic and Social Commission for Asia and the Pacific
ICT InformationandCommunicatios Technologies

ITU International Telecommunication Union

KEGOC Kazakhstarklectricity Grid OperatingCompany

KZT Kazakhstani Tenge

LTE Long Term Evolution

ONAT Odesa National Academy of Telecommunications

uUSD United States Dollar
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1. Introduction

As more of the world becomes digital, broadband access becomes more important than ever,
including in rural andemote areaslhis is especially relevanh Kazakhstan, since the country

has avastterritory and low population density, with almost half of the population living in rural
areas.

National programmedo develop the information and communications technology (ICT)
infrastructure and reduce the digital divide are recognized as essential to the achievement of
nati onal socioeconomic devel opment pdagsras . Kaza
impor t ant r ol e nonrconfnality fokeignstrade, mrid sncreasingly contributes to gross
domestic product.

However, br telecom operatordaying fibre-optic cables in sparsely populated regions is not
always economically viable, and the existingpdlone network in many regions is not adapted to
provide broadband access to the Interfieé economic cost and resources used to deploy the ICT
infrastructure could be optimized throughaeployment with existing or planned infrastructures
such as tramort and energy.

Co-deployment and esharing of infrastructureould be organize@mongtelecom operators and

with operators of other infrastructure netwoinksiew pojects Opportunities for caleployment

and cesharing of infrastructure depend heavily on the market and regulatory environment, as well
as on national policies that mgyromote or impede the caeploymentand co-sharing of
infrastructure.

The main factorpromding co-deployment and esharing of infrastructure are economic benefits

and requirements for the efficient use of limited resources. Economic benefits encourage operators
of different infrastructure networks to cooperiateeployment or sharing of a joint infrastructure

due to potential cost savings or accelerated market drimghermore regulatory legal acts
requiring more efficient use of limited resources, such as, for example, land and the radio
frequency spectrunereate the prerequisites for joining efforts to comply with legal norms.

One of the mogtritical obstaclegor co-deployment and esharing of infrastructure is the lack of
coordinationand cooperatiorbetween relevant public and private bodiggluding between
regulators of various industries regarding large infrastructure projects that are under
implementation At the same timgthe lack of reliable and transparent regulations, risk of-anti
competitive behaviar, andlack of financialincentivesalso inhibit cedeployment.

In response to the needs of member StaltesSecretariat othe United Nations Economic and
Social Commission for Asia and the PacittS(CAP has takesignificant steps to develop human
capital and create packageof useful knowledgeroducts and toolso promotean enabling
environment for the cdeployment ofthe ICT infrastructure withthe transportand energy
infrastructure This includes organizatiorof relevantconsultéion and trainingvorkshopsas well
as crossountry and irdepth national studies.

14



An In-Depth National Study on ICT Infrastructure Co-Deployment with Road Transport and Energy Infrastructure in Kazakhstani Part |

For instance, crossectoral consultations on policy planning anekilient infrastructure
assessment tools were delivenre@019underthe Development Account ProjectdinPAd dr es si ng
the 2030 Agenda through Regional Economic Cooperation and Integratidsian and the

P a c i.2finitheid national context, Kazakhstani, Kyrgyzstani and Mongolian participeeis

trained on practical application, synergiesf infrastructure and ways to addressultiple

challenges related to aeployment of ICTwith thetransport and energy infrastructure.

Consultations highlighted that increased awareagbsilding climate andlisaster resilienceéhe
Sustainable Development Goa#nd sustainable financing components in the context of
infrastructure developmens essential for inclusive and sustainable development. Consultations
will further focus on feasibilities studies, geospatial simulation tools and sectoral integration,
which will tangibly contribute taheimplementation ofAsia-Pacific Information Superhighway
Master Plan by 2022

Thisworking papeis part one of a twpart study thapresentan indepth national study on ICT
infrastructure deployment with road transport ameérgyinfrastructure in KazakhstaRart two

of the stug is a toolkit for ICT infratructure cedeployment with road transport and energy
infrastructure that presents thedologies and tools for planning and implementing co
deployment. Also related to this working paper is a similatepth study on irgyzstan’

Section2 of this working papergives a brief overview of the telecommunicati®sector in
Kazakhstan, including traditional telecommunicasicervices, fixed and mobilebroadband
communicatios, and Internet access. It also describes the main trendsclaaitengesof the
telecommunicatiosmarket in Kazakhstan.

In Section3, the transport andnergyinfrastructure in Kazakhstan, including roads, railwalys,
electrical grid and other infrastructure networks, are described. The basic principles of
infrastructure networkeegulation are outlined.

Section4 providesinformation aboutthe experience and perspectives of Kazakhstan in ICT
infrastructure caleployment with road transport aadergyinfrastructure.

In Section5, the strategic and regulatory aspects of ICT infrastructugeptoyment with road
transport an@nergyinfrastructure in Kazakhstan are describHus sectiorgivesan overview of
both the regulatory support and approval procedumsiCT infrastructure caleployment with
road transport anenergy infrastructure.In Section 6, recommendationgor improving the
regulatory andgprocedural aspects of ICT infrastructuredeployment with road transport and
energyinfrastructure in Kazakhstan gseoposedSection7 concludes witltheway forwardbased
on the analyss made in previousectiors.

3 ESCAP, "Development Account Project on Addressing the Transboundary Dimensions of the 2030 Agenda
through Regional Economic Cooperatimmd Integration in Asia and the Pacific: Subregional Inception Meeting",
October 2018. Available dttps://www.unesap.org/events/developmeatcouniprojectaddressing
transboundargimensions2030-agendathroughregional

4Find all resources at https://www.unescap.orgiwark/ict-disasterrisk-reduction/asigacific-information
superhighway/resources.
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2. Telecommunicatiors Sector in Kazakhstan

Kazakhstan inherited theelecommunicationsietwork from the Soviet era Since 2000,the
development ofibre-optic and mobile communicatisnetworksbegan In 2013, the Information
Kazakhstan 2020StateProgranmewas approvedb improve access to ICT

In 2017, Kazakhstanwas ranked 339 place among 193 countrigs the United Nationse-
Government Development Indexand 52" place among 176 countries irhé International
Telecommunication Union (ITUCT Development IndeX

In the same yearhé governmenapproved thédigital KazakhstarProgrammeThe goal ofthis
progranmeis to accelerate the developmentltegeconomy and improve the quality of life of the
population using digital technologieBhe programme aisitocreae conditions for the transition

to the digital economyTheprogramtmed s t ar get s layircreaBeir? thei shacelou d e :
Internet users to §&er centan increase ithe level of digital literacy to 8B8er centand achieving

30" place in the ITUCT Developmentndex®

2.1 Developmentin the TelecommunicationsSector

The telecommureiations market in Kazakhstan has been making dynamic progoespetition
in this segmenits growing, as well as the demand for these servides.main indicators of ICT
development in Kazakhstame presented ihable 1.

The data inTable lindicates a decrease in the density of mobile telephavith a slow increase
in access to the Interndthere is also gradual increas@ thec o u n tlataywdumewith a slight
decrease of data usethelast three years.

K a z a k hteldcanméngationsector is represented byefollowing operators

1 Fixed communicatiosii Kazakhtelecom, Transtelecom, Kaztranskom, TNS plus;

1 Mobile communicatios i Kcell, Kar-tel (Beeline), Mobile Telecor$ervice (Tele2),
Altel;

1 Internet accessi Kazakhtelecom, ASTEL, Beeline, Nursat, Ducat, Kcell,
KazTransCom, Transtelecom;

1 Cable and digitatelevisioni iD TV, Alma TV, OTAU TV, Icon, Nova TV;and

1 Network maintenance Advantek §stems, ASTEL, Asigoft, Cisco Systems, Nortex
Link, NewTech, PolixeKazahstan, Ray Com, Skymax Technologies, Tandem TVS,
TNS Service.

Sl EdRBOdzd B OtfeHAcIsOdz. t j2Isddec MistcOdz Bt O -§ ts Btz tleef 2OYtf O ozalztf Bdw

Is § = dzts dasadadpl@ athttps://gtmarket.ru/ratings/ictevelopmenindex/ickdevelopmenindexinfo#tkazakhstan

bulstcOljedd d ftosetcOdzd3. Availgbfgtitze d&zd ¢ d s OL OR s Odz

http://www.akorda.kz/ru/official_documents/strategies_and_programs

Ty § dzj € s d3d3lzsdALS CORyfisitatizenty j dzj C s BBz dzd C Oydd s QL ORMlsOdO (Wi ki ped
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Kazakhstarhas an Internefraffic exchangecente. Its role is to provide Kazakhstani Internet
serviceproviders with the opportunity to exchange IP traffic

Table 1: Indicators of ICT development in Kazakhstan

CAGR
(%)
2015
Indicator 2013 2014 2015 2016 2017 2018 2018
Population, 16,910 17,160 17,415 17,669 17,918 18,157 +0.9

millions of people

Number of mobile
subscribers,
thousand
subscribes
Density of mobile
communications, 179 166 151 144 148 143 -0.2
units / 100people
Number of fixed
Internet
subscribers, 1,9760 2,1009 2,3056 2,3527 2,5802 2,4624 +1.5
thousand
subscribes
Density of fixed
Internet access
points / 100
people

Market volume,
billion KZT
Fixedtelephone
subscriptions,
thousand
subscribes
Mobile-cellular
telephone
subscriptions, 30,3649 28,5956 26,3093 255348 26,6933 26,065.6 +0.6
thousand
subscribes
International
Internet
bandwidth Mbps
(ITU data)
International
Internet
bandwidth Bits/s | 27,462.711| 41,099.585( 68,349.5 | 85,287.194( 70,235.784| 55,067.8 -6.9
per Internet user
(ITU data)
Source: [ ddzad ils j eise s dzOYyd sdzOdz! dets?2 1 Ctsdesd3d €
fn o W Avdilable athttp://stat.gov.kz/official/industry/19/statistic/7 and | TU,
https://www.itu.int/en/ITUD/Statistics/Pages/stat/default.aspx

30,3649 285956 | 26,3093 255347 26,6933 26,0656 +0.7

11 12 13 13 14 13 0

6435 6735 684.3 6777 7117 7287 +2.4

4,3920 4,3534 4,1478 3,9311 3,686.6 3,3509 -55

296,000 469346 850695 | 1,134291 970516 796,000 -2.2

timMfzedzdSd sOL OR
tati

S sticso. Av ai

8 KazakhstarTraffic ExchangeAvailable athttp://iwww.kazix.kz/web/info.php
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2.2 Fixed- and Mobile-Broadband Access

Kazakhstan is one of the leadersha provision ofelecommunications services to the population
in the North and Central Asiaegion. The level of mobile communications and Internet
development in Kazakhstan in 2018 was characterized by such key indicators:

1 3G coveragé 87.3 per cenbof population
1 LTE/WIMAX coveragei 72.5 per cenf population
1 Individuals using the Intern&t76.4 per cent of population

In terms of broadband speed, Kazakhstagladally ranked66" place (35 Mbit/s) for mobile
broadband speeaghd 90" place (20 Mbit/s) for fixeebroadband speed

Towardsthe development of digital services, relevant projects have ibnggamented, such as
the project entitled, "Providing BroadbandAccess toRural Settlements of Kazakhstan on the
Technology ofFibre-Optic Communicatios Lines" This project is based on a pubpdvate
partnership

According to preliminary data df July 2019, Kazakhtelecom remaitme dominant player in the
telecommunications markethe number ofegisteredfixed linesis 2,878062 units,of which
2,052259 unitsare registereth the urban telecommunicatisnetwork and 82803 units in the
rural telecommunicatianetwork. As a result of modernization agceaterefficiency of the
network, the installed capacity of broadband access has increased. The numbetobfirband
subscriberfiasamounted to ,¥01,000ports,andthe number of payfV subscriberdhasreahed
768000 points, of which 56800 pointsareiD TV subscribers, 6000 pointsareiD TV online
subscribers anti43000pointsarecable TVsubscribers®

In total by 2021,the governmentplans to provide access to higgpeed Internet to 3,718 state
bodies and statinanced organizations located in 1,250 rural localities where more than 2.4
million people live. The total length of tHére-optic cablewill be more than 20,000 km. In
addition, by the end of 2021, 3,166 settlementsrural area will be covered with LTE network
with a connection speed of at least 3 MbjSince he development of satellite broadband access
in rural areas isot profitable, priority is given tofibre-optic technology and LTH800.

The pricing policy for services is quitedequateand affordable for most of the population.
Kazakhstan rars¢hird!? in the affordability of mobile Internet services with a price BfSD 0.49

9 Speedtest Global IndeAvailable athttps://www.speedtest.net/globialdex

Vysdzjj 460 Mjdz fkzzyols o' Ml M ssMisdts?2 ddalsjtedzjls Hts € tsda

Clstster A EHOdsM! H ts BAdaitabldn @t htip D profif.kz/dew S 3uBiholee460-setpoluchat
visokoskorostnejnternetdo-koncagodd.

NsOCCHYEHO 9o s OL OR Mlis O dzjAvaitadig aj hi@ds//wvevdziskgntk 4P aO06Rak-i-kogdav-
kazahstanalluchshat.html

12HowMuch.net, "How Much Does Mobile Data Cost Around the World?" 11 April 2009. Available at
https://howmuch.net/articles/thgrice-of-mobile-internetworldwide-2019
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per gigabyte. The new Kazakhtelecom tdoff Internet speg of 10 Mbit/s andinlimited callsis
KZT 3,499 whichis 5per centower than the previous tariff

Existing communicatiosllines are located along main highways and major cikfese than 96
per cenbf the populatiorareprovided with mobile communicationSibre-optic communicatios
lines areavailable inaimost all cities and regionaéntesto which transponoutes existHowever,
in villages with irregular transport links (more thaj@GD settlements), access fibre-optic
networls is currently lacking.

2.3  Trends andChallengesof the Telecommunicatiors M arket

Some main telecommunicatiotrendsobservedare

E R

=A A

A declinein the number of fixedine subscribers (by Ber cenper year);

A reductionin mobilecellular subscribers (by 2fer cenver the last year);

A decrease in the number of active Sidtds (n 2018, itwas140 units per 100 people);
An increase in the number of mobileternet users (by 2.per centper year)but a
reduction inthe number of fixednternetusers (by Ger cent)

A growthin mobile Internet penetration (5r centoy 2018) and

A risein the number opersonal computsrand smartphonesgsulting in anncrease in
demand fotelecommunicatiosiservices and access to the Internet.

The mainmarketrelatedchallengesre

T

T

High demand for the development of telecommunications market, especially in rural
areasi It is problematicbecauseof the high cost of deploying fixed and mobile
networks, low payback on ICT development projects, low population densityal
areas, anthe lack of digitaliteracyamong theural population;

A significant share of state presence in all market segniefntss complicates and
constrains competition in the telecommunications market, and raises barriers for new
operators in the markeand

Lack of qualified personnel both in technical spetesd and in the managemédiaid i

This challenges associated with a rather low coefficient of gross enrolment in higher
education (54.3er centaccording to the State Statistics Committee), as welh a
significant shortage ofqualified staff in high-demand specidles such as
cybersecurity*

BsOLOrMsOdkMSd] sfjtcOlsk.tdvailabje at btighs://fdedakonlkz/48493&af #hstanskie
operatorysvyazisnizyat.html
Yz jMmls: ¢ dBj tciA@iabldaidzAtpS/misusineskz/ru/newsgshestkiberzashitnikov
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3. Road Transport and Energy I nfrastructure in Kazakhstan

Kazakhstan inherited a physical infrastructure designed to serve the Soviet ecorpmojidipig
primary commodities such as energy and minerals to industrial markbesregions of Russia
the north. As a resulthé country'soad and raitransportation systenman from south to nortto
connect its primary commodity industries witie northern manufacturing markets.

Today, development of the transport infrastructure is focused potéatialas asignificant transit
country between Europe and Ashith road and rail construction along eastst routes
Kazakhstarasaconnectiorwith Russia and Chinfay all modern types of land transport (railways
and roads)which makes it possible to creatansport corridor from Europe and the Middle East
to any part of Soutftast Asia.

The development of the transport infrastructure is one of the goalse new strategyi
Kazakhstan 2058 in the Strategic Development Plan of Kazakhgtgmto 2020, in the State
Infrastructure Development Programei Nurly Zhol 201520197 andin the State Programe
for the Development and Integration of the Infrastructure of the Transport System opti#itke
of Kazakhstan until 202t

3.1 Roads

The total length of roads in Kazakhstan is596, km made up ohational road$23,700 km and
local roads(72,800 km). Ninety-threeper centof the roads are asphalt€dHighways provide
transit in three main areas:

1 Russia, the countries of Eurogedthe Baltics;
1 China, Japaandthe countries of SoutkRast Asia;and
1 Republics of Central Asia and the Caucasus, dratiTurkey.

In recent years, the mosticcessful projects in road infrastructure development have been the
construction of the NuBultan (Astana) ShchuchinskAutobahnwith a further extension of the

road to Petropavlovsk and the border with Russ
part of the Western Europé/Nestern China highwayn the medium term, the construction of the

following road projectss scheduled tde completedCente 1 South Centei East Almaty i

B sfidzOdzdj 1 tejLdHjdesO t jMfkzedzdCd s OL 02 fi)bieORAYadbletcs Oj 0 O d
athttp://vkofin.gov.kz/ru/files/message_2012.doc

BulteOlsjedud MSd2 f &zOdz tcOL adlsdw .tAyailplflea dzd Cd s OL ORfMlsOdz His 20
http:/Mww.akordakz/upload ¢ IstcQOls j caff 86RO BDOA H 5 %2 G2 02 0 %2 0 ¢ . .

) sMmkH OteMmise j dzdzOW  te 56 tc © BAZO | "'dis diy D iglecd2-Q 16 B 8 dzivsitableatOL o  Is d W
http:/Mww.akordakz/upload 1 tets G tc O B3RO %2 0 1 drnds dz'¥ %2 0 ¥ ts dz.

1B sz H Otéfdeasjedptd@dp dIsdv d ddzlsj cteOydd dda¥ cOfmstckzS sz IstcOdzid
s OL Onr Mls O dzAvaitableatdtth:Owwer.akorda.kz/ru/legal_acts/decreeglisudarstvenngirogramme
razvitiyai-integracitinfrastrukturytransportnoisistemyrespublikikazahstardo-2020-godai-vnesenidopolnen

YKazportalkz, i s e Odzf §f Stels dzOW d dz¥ tc O fAvaddbleds Z tc© s OL OR s OdzO 0

https//www kazportalkz/transportnayanfrastrukturakazahstana
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UstKamenogorskAtyraui Astrakhan Uralski Kamenkal Russian bordeitJzynagash Otar,
Zhetibayi ZhanaozenandAktobei Makat?°

In matters of policy and strategic planning, roads are the responsibility of the Committee on Roads
of the Ministry of Industry and Infrastructure Development of the Republic of Kazakhstan.
Primary road management in Kazakhstan is carried out by KazAvtdiestock company with

one hundred percent state participation in the authorized capital. The powers of this company
include the development, organization of construction, reconstruction, repair and maintenance,
including monitoring the progress andadjty of public roads

The departments of passenger transport and roads in each region of Kazaikivstimsservices
for:
9 Organization of construction, reconstruction, repair and maintenamegiohalpublic roads;
1 Implementation of state control in the constructicgtonstruction and repair oégional
roads;
91 Decisionmaking on the provision akgionalroads or their sections for free temporary use;
and
1 Coordination of the placement and operatdbmfrastructure facilitiesndroadside services.
Figure 1 shows the mamationalroads in Kazakhstan, which includes the international corridors
and the NurlyZhol focus roads.

Figure 1: Map of main roads in Kazakhstan
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Source: Planning of National Transport Infrastructure in the Islamic Countries. Available at
https://www.researchgateet/publication/328354965_Planning_of National Transport Infrastructure In_the_Islam
ic_Countries
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The largescaleState Infrastructure Development Prograei Nurly Zhol 20152019 will not
only developK a z a k headtwaesttiassit routesbut will also accelerate economic grovia
strengthening internal ties between regions.

The existing road network wakargely developedbetween thel950s and 1990s. Main
improvementsncludedupgrading existing roads to higher technical categoaisgstraightening
thelongitudinal and horizontal alignment of certain segments dtin@gnplementation of major
road rehabilitation projects.

Fromthe early 1990suntil theearly 2000s most ofhe public roads, except large road projects of
international significance, did not receigefficient financing for maintenance and rierm
repairs which resulted in massive deterioration of their condition.

Since the bginning of 2007, the Government of Kazakhstdras made significant effort$o
improve the condition of kegationaland international roagstaring with the reconstruction of
the Western Europé& Western China road corridor, 2,800 km (out of 8,400 &fmjyhich passes
Kazakhstan.

In 2015 the government adopted its firgtational plan for infrastructuredevelopmentand

implemented theNurly Zhol 20152019, which together with the previousigunched road
projectsresuledin the rehabilitation of over 1200 kmof nationalroads by 2019Furthermore,
works have been launched and are ongoin@ifoadditiona¥,300 km of roads most of which
will be completed within the nexivo to threeyears.

To complete the projects thatweebeen launchedas wellasprovide a solid financing framework

for new infrastructure development yet to be undertakengdakiernment initiated in 2019 the

National Planfor Infrastructure Developmerit Nurly Zhol 20202025 This plan includes
rehabilitation and upgrade of 6,6@fn of nationalroads to technical categoriesnd Il at an

estimated cost dZT 2.6 trillion (aboutUSD 6.8 billion) by 2026. This will bring the condition

of 95per centof theroadn et wor k t o A g o ctdtusgoresentlysabouti8Zpdr eentt or y 0
of roadsareat good and satisfactory status

In addition to the above projects that are part of the international road cosatairsgy the transit
traffic, Nurly Zhol 20202025 aims to rehabilitate over 20,000 of local roadsy 2026 to ensure

that over 90 per cent of the local road network will be in good and satisfactory condition,
facilitating mobility and improvinghe living standards of the rural populatiovioreover the
scope of this newplan has been @anded by the Ministry of Industry and Infrastructure
Development to cover roads, railways, airports, ports, service and logistical infrastructure.

There are a few segments of the Asian Highways planned for upgrade durirg@2&&sshown
in Table2.
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Table 2: Asian Highways covered by the 2022025 road nvestment plan of Kazakhstan

Project Length,
km
1 | Kyzylordai Pavlodaii UspenkaRussian border (to Barnaul) 1,316

2 | Zhezkazgari Arkalyk i PetropavlovsKincluding Petropavlovsk bypas 929

3 | Zhanaozeri Turkmenistan border 169
4 | Semeyi Russian border 111
5| Uralski Atyrau 487
6 | Aktobei Karabutak 212
7 | Atbasari Kostanayi Russian border 595

8 | Settlement bypasses and throymsses alongzbek bordei Shymkent 9
I Tarazi Almaty i Khorgos highway

3.2 Railways

Despite the priority of developing corridors for road transport, railways are also adieiaty
develod On one of the busiest sectiongloé Almaty i Shurail line, the movement of trains in
both directions was launched along two tracks at once.qu@drupled the railway capacity for
high-speed passenger and container transit trains.

At the same timetp ensurehat the intersection of the road and railway does not impede traffic, a
new 2 km long Yaltd Merey highway and a 74 overpass over the railway were built as part
of the NurlyZhol progranme

Railway transportation plays an important role in the itfuasure of the transpodystemin
KazakhstanThe main part (97.5er cen} of the railway network is located on thexritory of
Kazakhstanyhile 2.5 per cents on the territory of the border regions of Russia Federation and
Kyrgyzstan?!

The operational length of the common use railways of Kazakhstan is 15 Ki®5%The main
railways are:Kungradi Beineui Makati Astrakhan Orenburgi Tashkent Petropaviovsk

o "1 0ydBhk@ROdOY " si@L QSmibbieals | |

https//centrasiaorg/catalo@ php?st=1022832985

2 (g Misjtemsots ROYJBdOd dts?2 1 C Hdatatlept . stBdlsjls 5 MOl dfml
http://statgov.kz/official/industry18/statistic¢7.
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Karaganda Shu Transsib Turksily Central Siberianand SouthSiberian.Currently, there are
five railway corridors in Kazakhstan that are part of international railway corridors

Railwaysarehandled by the Transport Committee of the Ministry of Industry and Infrastructure
DevelopmentKazakhstan Temir ZholgKazakhstan Railways or KT43 the largest operator of
the railwaysystemin Kazakhstanthe only shareholder of which is the national fuBdmruk

Kazyna (controlled by thgovernment).

Kazakhstan Temir Zholwas initially establisheanh 1997 by the decree of tkevernmentwhich
mergedthree affiliated state railway enterprises with the purpose to optimize railway operations,
eliminate administrative barriers between departmeans facilitate financial and economic

recovery of the railway sector in general.

The construction of borderilway crossings is being implementakbng Drujba i

Alashankou

(between Kazakhstan and China) and Sarakiashhad (between Turkmenistan and Iran). New

transit corridorsare plannedalong the Great Silk Road from the Pacific

ports of China

(Lianyungang, Qingdao, Tianjin) to Kazakhstan, Kyrgyzstan, Uzbekistan, Turkmenistaamdran

Turkey,andto the ports of the Mediterranean and the Persian Gulf.

Figure 2: Map of main railways in Kazakhstan

= |

-
KA3AKCTAH
TEMIP
Monbi

Metponaen
(Merponagnoscx)

Manmores ==

i Mpecnoropoxoscxan
syoymyf &
PN K oml  Kekweray

3

i)

20" Mapanan
moX\ [1aBnogap
o Exi-
bacry3

Opan o
it o o
(Ypanbck) Ko b A T Epenuentsy

lepmanimncx. o O

¢ Hylf-Cyn‘raH

(Akmona, Lienunorpag,

AcTaHa) reyipray s Kaparanapl
%

Bens.
‘Axcan
s Nepesienan Weinrapnay Amteromal] Kumnepcsi Kypuaron Afat 4

N voxray

NAPUSTS o onopemcist
Mapryx
AkTe6e] o ¢

Ancay opseN Comedt \ wap
(CemunanatnHck) ¥

Hannuis Toe 3

Apansix ¥

wensray R
' Kanguiarau s A6ai—

QKaHaeseH

Typxicran Anmarbl

(Anma-Ara)

onap,
o Kackeneno ©

Kapatay ™ ““
Waynoaep Ny Axcyxent Bypuoe
\Gaom " 1APA3

¥ LbimKeHT
Newrep

\ Sonawax Apticd

Capuiarawy
o

sy
Kernacain @ [’ Masotion Birrbachos
A (GOl P———

o °¢_oPupnep

Amait
0 (Buipanoncr)
CepeGpanc

OcKeMeH
(Yerb-KameHoropck)

W Aocreix

58

250 km

-

Sourced [1 sfis u O Available athttps://www.railways.kz/

I n Kazakhstan,

and connectivity

Temir Zholy, along wit h vtéhoec uesxetde nosni
net wor k of trambpyprdantcil o i m @ uineasvs
connections and straightening exis
nei grthibrog countries.

t he breainl-darysi thya vieeahnvws s o ir wigtah il 1y k s
i mpedi mehésdeWHehopmentepot heyrg

vt eh es eccrteocarta lo
t o restor e
ting lines t

24


https://www.railways.kz/

An In-Depth National Study on ICT Infrastructure Co-Deployment with Road Transport and Energy Infrastructure in Kazakhstani Part |

Since i ndeplkeawdealcagdn t hairle 1 nfr astr ukadakhstam pr oj e
Temir Zholywhi ch resulted in the constructhameof 2,
enabl ed direct rail connection between the pr
attractiveness of transvietl rdaiislt acnocrer iadl oornsg bnya jroer
more than 1,000 km. tACHhiewe s éoiallsovibgeeelnt oskaahgpabdov
transit rail connection to Iran and the Gulf cc
and Europe.

As about 70 per cent of the railways do not have electrified lines, the countaidueseen
focusing on their electrification.

3.3  Electrical Grid

The electrical grid of Kazakhstasia set of substations and connecting transmission lines with a
voltage of 0.41,150 kV, intended for the transmission &rdlistribution of electrical energy.

Themanagementf the electricagrid is performed by thdlationalElectricalNetwork It provides
electrical communications between the regions of Kazakhstan and the power systems of
neighbauring countries (Russian Federation, Kyrgyzstan and Uzbekistan), as well as the
distribution ofelectricityto consumersThe dectrical grid isdivided into national, industrial and
regional networks.

A major part of the electrical grid was built during the Soviet era @molut 75per centof its
networks are experiencing significant wear and. {Ele averageleteriorationevel of electrical
networks in Kazakhstan is about p€r cent?

The total length ofthe public electrical grid in Kazakhstanas follows?*

Networks with a voltage of,150 kVi 1,400 km

Networks with a voltage of 500 kWabout 7,400 km
Networks with a voltage &30 kVi more than 1,800 km
Networks with a voltage of 220 kWmore than 20,200 km
Networks with a voltage of 110 kWabout 44,500 km
Networks with a voltage of 35 k¥ more than 62,000 km
Networks with a voltage of-&0 kV1 about 204,000 km

= =4 4 -4 -4 4 9

BB ko jtgysHnzdaddecmilso j dzdzts?2 f tetsctc OB d daW tc O figlsOtc R20OStc dzets 5 o OL ¢
GsH' d odzgjmjdzdd HEBS Sdzdzj dzgdv o v S®ls 1% jdizEwIgEzlsD0 1T § Md ks @zd T d9
ElsojteyHjdzedd 1 Jtej yde? ¢ shpzaidableahlse j dzdzr 7 f tesc ts O dzd3”
akimsemey.gov.Kfiles/loader/1486440532220.pdf
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http://yandex.ua/clck/jsredir?bu=bb4i&from=yandex.ua%3Bsearch%2F%3Bweb%3B%3B&text=&etext=2990.BlzsLTe4vEUo8wD92QYI-IdY7EJpFfjLS6Qf8c0MoOkWklgbmxWwgHeLoEtzBqRjcO9YfaF55qULoJ2wy4vGQr5MRMonriBiNu7ckoSQAnl7vLQJUWkLNt0ji36NE1VZ_TWSydd4mh8Q1i_Kz6d27fO_ruyQswSA5VduCRO4TI-baMIefgwZMbag6vbQusJU3auiVimbB6y-2tunf1WYXNMUgiBZ5hQTpFkSUnn5vNU.a0db84b11452af656e892648411c1d505d8a96a5&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGd2E9eR729KuIQGpPxcKWQSJw2LL_jwzfRlHNcpi22CESxpCMOxGfQzFN_h0qMciZtEGZ3paFyzNKnpKBYVjX0cA,,&&cst=AiuY0DBWFJ5Hyx_fyvalFDuwvIG9xBJxmj7cunXu7avN0Wy5eY1IHqLmFLvLGrUnhqiTRA-iNGmxQ0-vhgPRp_8CTnZ-ejER2Gzlo3U8hrZCnuL4embaBzzvlrRL3ZQvjZrt9Kfh5Wj2I__i6b9RCUjb5GDdWwAX70mVszS5tkLyU67KvxjJlOSKIJHQOUO_SjbMmMLJWTiEBTnkzgW02yPEak--Zo8471VBwhxtLERp7M52FvHMUzOaCXYPawvjuL2xrNza8ssGYcTH8LVPjfCkw-NqCSGHn14u9OVk4QoomC6OOSV91W0hI0jatgQOw--i625g0H9rFTtUdBTGWUPllLmCZaDtZafrxD5SRwi6Y1KbYZTAhA8fnl8tL1CLVf-G2i384asv49lrBrTGADUQNs3EtvnldRrjySED6hmUDSKqvpRD4A85V1pAoX-EGKNyxwoo-Iz9M6-EL1wfk8P1oMF7-KX-KKWsgo8h8rLAdLUsrIW_3Wk_dxIXjhMoO8K59Pt0kxld6P0tM1bJko13qorPrcKMpC6yIkExM6UjOtyQpAefczf37_uIscJQiMlUZo5WCJLqUHWxuxSTEzy2GCPTu_7K82DcFdvHKnVbaBwv6u5FQlOWfcNzr93s1_hnQ5l7SaX-4cDTq_Ps92YNl2rVxaJs&data=UlNrNmk5WktYejY4cHFySjRXSWhXQlQ0NXd5bHpCQ2NrWS0yLXhKaUlZTnhXak40dUhybkNkUUh0SVJYakgtVkpHeHVLOVVUS01UMlZ5UzJwdjdvU3F3TzduWHVPUWt4QUJVR0FydTl3ODAs&sign=050f3d516b4256f60fc3d36b800ddbe8&keyno=0&b64e=2&ref=orjY4mGPRjmt1xzYuZsDZSKx6sHOF1RVC3mm9iwifyKrn713I69JON_upuKhIgUT48wFOudFbPDJaqVAm_yKOHyOCyfiMJaP5hHLgizuBEMkHhzR8GLOh5lyo2Ym_1qTkNszMQA2tM7XmMy1wdITJWO8VnoVvL5ikzOUBwwZ964C9_9nqqvN8G1DRIIt4SoJUs4z_w259jQ3WgPH1khqe_Szqxa3iCeyhEFYljY-4CCuIx1zy6q01_s_2nTB-zouwhd1qC3WYcFr0XpGiwfEJ6Bs5hdlrwte2-CrYFJWGNoy3p6jKY6PEqokDc4yvyazQaYy7XTeK2Az0TQtSMpTkO7MuVPUDVI5w7bSG0xBB1xtg99vlIHQ9FNXWtL9_PvsmS5V7_FjPbQZXDr23bloY4R49q0m45ZDHnFOpc5mpBeLIrnSxdDJjfiiVrGQ7hSKXfDUpFA11H5JnKVfWHLzc_VDDqUDcd5HSsBuf2DqJYZwSagFvx-7kq2FDH8wGqKivqHcn4WlPfyHtj3qEYhacJM37rgyNgxCT8NQh_ALu_d6Wh2IRFu42pZCC1gYpyi-iuXjy-DS1zDs24w-jtu8eSXgXgQkIYUdRJ4NW7MZ3KQsoQKoqxu7w8QvjdastfFY&l10n=ru&rp=1&cts=1
https://www.akimsemey.gov.kz/files/loader/1486440532220.pdf
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Theelectical grid is divided into three zonédsnorthern, southern and western. Aboupé8 cent
of electricity is produced in the northern energy z8nehile 66 per centis used in the same
industrial region.

Each of the zones is connectecimexternal energy systeirthe United Energy System of Russia

in the north and the United Energy System of Central Asia in the south. These zones are
interconnected by the NortBouthline. However, the existing transmission capacity of 500 kV in

the future will not besufficientto cover the growing peak loads in the southern energy zone.

Figure 3: Map of the electrical grid in Kazakhstan

Sourcen stedzdtotso Odzdj cCEtstesHMEtsE s f tetsis tc O dzfymilab®at dzW cOMistczC IskztcO
https//www.skyscrapercityony'showthreagphp?=1778432&age=2.

BlpListe L dzj Clstetst dgj tecjisdyj MEts2 lstcQiydithblegatj Mf B dzd S d s OL OR fisC
http://www.analitikakz/imagegMalika/obzorelectroenergeiskoiotraslipdf.
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It is necessary to build new transmission linesnirease the reliability and stable supply of
electricity to the southern regioriBhe situation requires the transfer of energy surplus from the
northernto the southern region§hus,construction ofiline connecting theorthern andgouthern
electrical naworks is necessary. In addition, the construction of andtherconnecting the
westernand northern electrical networlssplanned

The authorizedtatebody in charge of power industry management is the State Atomic and Energy
Supervision and Control Committee of the Ministry of Enefggvernmente&solutionno. 724of

28 June 2014 approved tremncept for the development of the fuel and energy comiplex
Kazakhstan until 2030This is a strategic policy document that aims to increase efficiency in
energy resources utilization, modernize existing infrastructure and protect the environment by
encouraging the uptake of renewable energy.

34 Other Infrastructure Networks in Kazakhstan

Among the countries of the former Soviet Union, Kazakhstan has the largest deposits of liquid
hydrocarbons after Russia. Accordingd@ z a k hStateaCondnsssion on Mineral Reserg®s
recoverable oil reserves in the country are estimated at 4.1 billion tons (30 billion barrels),
including deposits on land (more than 4 billion tons). Gas condensate reserves are estimated at 300
million tons.Correspondinglypipeline transportation indakhstan ibeing developed texport

these oil and gas resources

The total length of the main pipelines in Kazakhstan is 23,334.3 km, incli8j8g1.4 knof gas
pipelines andB,012.9 kmof oil pipelines?’ The largest oil pipelines ar®mski Pavloda i
Shymkent (more than 2,000 knQzeni Atyraui Samara (about 1,500 kngnd Ozen Zhetybai

I Aktau (141 km).Kazakhstan is crossed lgrge gas pipelineof Central Asiai Cente and
Bukharai Ural (in western and northern Kazakhstan). The south of Kazakhstan receives gas via
the Mubareki Tashkenfi Shymkenti Tarazi Almaty gas pipeline (1,300 kmJhe main gas
pipelines of Kazakhstan are listedTiable 3.

Table 3: Main gas pipelines of Kazakhstan

Pipeline CRIUES e Length, km
year

Bukharai Ural 1963,1964 639 (578)
KartalyT Rudnyi Kostanay 1965 154
Central Asiai Cente 1967, 1986 823
Bukharai Tashkent Bishkeki Almaty 1971,1999 813
Orenburgi Novopskovsk 1975 382
Souz gas pipeline 1976 424

26 State Commission on Mineral Reserves of the Republic of KazakMstaitable athttp://geology.miid.gov.kz/
7 Jdzd Mis j telsots dOYdsdzOd dets? + C Wizt . stsidlsjls § fisOldml
http://statgov.kz/official/industry18/statistic¢7.
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Pipeline SR, Length, km
year
Okaremi Beyneu 1975 473
Makati North Caucasus 1987 371
Zhanazhol Oktyabrski Aktobe 1988 270
Gazlii Shymkent 1988 314
Kazakhstan China 2009,2010,2015 1,293
Beineui Bozoii Shymkent 20112013 1,475
Caspian gas pipeline 20122013 1,285

Sourcey OL 54 e o 5H ' . AmiBhleathtipklibrespsukz/fulltext/bibl/b794 pdf.

According to thdorecast of socieconomic development in Kazakhstan, work on the gasification
of the country will continue?® The constructiorof the first stage of the gas pipeline along
Kyzylordai Zhezkazgan Karagandd Temirtaui Astana route (1,081 kmyascompletedn
2019, conttutingto the development of infrastructure along the main gas pipeline route

I n the implementation of t hée,dfieBaryalagaS pipelina | I ni t
will be constructedMoreover, @s is planned to be delivered from the western groups of
Kazakhstan fields (Karachaganak, Kashagan, Tengiz, Zhanazhol and Urikhtau) by connecting to

the Beineu Bozoii Shymkent gas pipeline.

B) o detsL  fRsCysidszsdlas] MSC td B ftz@ A § 15 d s O L2@MR2fils Kgilatient 2 0 1 9
https//economygov.kz/siteddefaultfiles/pagefpser 2019_2023rus s izmeneniyampdf.pdf.
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4. ICT Infrastructure Deployment with Road Transport and Energy
I nfrastructure : Experience andPerspectivesfrom Kazakhstan

Since independence, over 12,500knfibfe-optic cableshave been laid in Kazakhstan, mostly
along existing roads and railway$. Although Kazakhstan has ndirect experience inco-
deployment, their experience of developing the ICT infrastrucélwag existing roasl and
railways and the energy infrastructuréas resulted in plans for -@eployment as a strategy to
accelerate the development of the ICT infrastructig@iuceconstuction and installatiorcosts,
and avoid duplication of engineering workmfrastructure operators are also seeing co
deployment as opportunities for generativeyvrevenues by leasing out the telecommunications
ducts or fibreoptic cablesin addition tousing the network to improve their business operations.

This section discusses in detail|, Kazakhstanods
roads, railvays power transmission lines and pipelines

4.1 ICT Infrastructure Deployment along Roads

Telecom operatorim Kazakhstarhave extensive experienagth ICT infrastructuredeployment
alongexistingroadnetworks Many ICT infrastructureprojects of national importance are based
on the deployment dheICT infrastructure alongnajor roads and highways

As part of the implementation of tHeigital KazakhstanProgramme telecomoperators are
working to cover all th@ational and regiondlighwayswith stablebroadband accesdowever,
the programe lacks measurethatencourage theo-deploymentof ICT with theroad transport
infrastructure

Thep r o g r aplamie fér $elecom operatorscover all roads with 2G mobile communications
by the end of 2020n a monitoring test usingvo cars measurements indicate the presence of
sufficiently stable 2G mobile coveragdng the main route¥

Currently, 19,500 km afiationalroads are coved by 2Gmobile communicationswith plansto
coveran additionaB,838 kmby the end of 2020The prospeadf covering the Western Eurojpe
Western China highway with 3G and #@bile communications willegend on the construction
of electricaltransmission lines and the growth of transportatidfigure 4 showshe coverage of
the 2G Kcell network (Kazakhtelecothalong theWestern Europé Western China highway

2 ESCAP, "ICT Infrastructure Co Deployment with Transport and Energy Infrastructure in North and Central Asia",

February 2020. Available at https://www.unescap.org/resourcasfiastructureco-deploymentransportand
energyinfrastructurenorthrandcental.

¥profit.kz. 85 Cs5dzy® 2020 EesHO COLORMOdMS ) IttOfmMmr BEHLE
Available athttps://profit.kz/news/48592/Dkonca2020 godakazahstanski¢rasstbudutpolnostupokriti-

mobilnojsvyazu/

N fitemMf jChffoOr ddPBUsRIs C OL On MisOdzMC 52 s tc O ffMAvailable atte O ME OL O dzc
https:/tengrinews.kz/internet/perspektiviabkryitiya-glavnoykazahstanskoyrassyi4G-296562/

25 OL ORlsj dzj € sd3 tsEKcelld fvdilatite atfittps/2Atk&rj/news/sociallitem/283643
kazakhtelekorob-yavil-o-pokupkekcell.
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Figure 4: Map showing coverage of the 2G Kcell network along the Western Europé
Western China highway

Sourcef] HitwMfjiSlsdoOr fslter sdv ¢ @OMGHT OC OG- NGk 2 SEiE @RS
Available at https//tengrinewskz/internetperspektivakpokryitiya-glavnoykazahstanskeyrassyi4G-296562/

In order to improve the rurgbopulatio® s a o dighspeed Internetthe Government of
Kazakhstan signed a contract with Transteleoo@018to deploy 6,000 km of fibreptic cables.

The project is being implemented by a consortium of telecom operators. The project, during its
implementatiorirom 2017 ta®2025 aims tocover 5,574 rural settlements with 4 million inhabitants
and 1.3 million households, about half of which shdwddebeencovered by the end of 20%9.

Thesuccessful implementation of this projegdl result in several thousand government agencies
and statdunded institutions, such as schools, medical institutions, candpolice, gaining
access tdroadband Internet services at a speed of at leabthlids. The project proposes to
deploy newfibre-optic cablesalong existing rural roads in villages. The villages will also use the
existing underground sewage system, which demonstrates infrastructure sharing.

Even though neither the Law on Communicasi@f Kazakhstan, nor any regulatory documents
oblige road companies to have their own corporate telecommunications network, in many aspects
of the work of theseampanies, it has been necessary, and road companies have deployed their
own telecommunicati@network to facilitate the completion of their projects.

During the reconstruction of AstaiiaSchuchinsk and Almaty Kapchagai roads in 2012015
KazAvtoZhol the national road operatdaid fibre-optic cabledor its own needgo operaé and
monitor the toll stations, photo and video recordimggssenger transport monitorirgjectronic

33ESCAP, "ICT Infrastructure Co Deployment with Transport and Energy Infrastructure in North and Central Asia",
February 2020. Available at https://www.unescap.org/resourcasfiastructureco-deploymentransportand
energyinfrastructurenorthrandcentral.
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